WO 2005/ 005620 PCT/ EP2004/ 000109 5 Autol ogous Sel f-Tol erance I nducing Cells
of Monocytic Oigin and their Use in Pharmaceutical Preparations 10 The
invention relates to autol ogous cells of nonocytic origin, which are
capabl e of inducing inmmunologic self-tolerance in a patient. These cells
are subsevoemsbessresi gnated "STIC' (sel f- tol erance i rdumpr@4/omhdes). The
invention further relates to 15 the use of STIC in pharnaceuti cal
preparations for the preven- tion and/or treatnent of diseases associ ated
with disturbed self-tolerance, as in particular autoi mune di seases and al -
lergies. 20 In relation to the invention the term "autol ogous" indicates
that the STIC are derived from nonocytes fromthe blood of the respective
patient to whomthe STIC are to be administered. It has been shown by the
inventors that the cells of the in- 25 vention are capabl e of inducing
regufatory T-cells (TregcD4+25+) The invention therefore also relates to
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system pr T OTIT POt et = , as for
i nstance m croor gadi their \Wed en FhacmacemticalaPriegsrationsng Wit h
constituents of the body itself; i.e. the healthy imune systemtol erates

"self antigens". Disturbed self-tol erance occurs when specific adaptive (ac-
35 quired) inmune responses are nounted agai nst self antigens. WO
22ﬂ3/005620 PCT/ EP2004/ 000109 2 The normal consequence of an adaptive

i Re response against the foreign antigen is the clearance of the antigen

from t henheb@dyeni¥ign laélﬁ%ptﬂoV%u'tB‘l‘H&@ué eé@ﬂ@%ﬂ%‘!&lo%@ftﬁgéhﬂ@inse' f
antigens, it is, however, usually inpossible for imune ef
which are capable of inducing immunologic self- tolerance in a
patient. These cells are subsequently designated “STIC” (self-
tclerance inducing cells). The invention further relates to
15 the use of STIC in pharmaceutical preparations for the preven-
tion and/or treatment of diseases associated with disturbed
self-tolerance, as in particular autoimmune diseases and al-

lergies.

20 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-
25 wvention are capable of inducing regulatory T-cells (Tredcpstes:) .
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-
30 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-

35 quired) immune responses are mounted against self antigens.



5 tor nmechanisns to elimnate the antigen conpletely and so a sustained
response occurs. The consequence is that the effec- tor pathways of inmunity
cause chronic inflammatory injury to tissues, which nmay prove |lethal (see

| muno Biology 5, The Im nune SystemIn Health and D sease, Garl and

Publ i shi ngo 26849562000 Chapter 13, pages 501-522). Adapipicyg:phdditiiagoe’ €Sponses
are initiated by the activation of antigen-specific T and/or B cells, and
it is believed that autoimunity isjnitiated the same way (Il nmuno Bi ol ogy,
15 loc.cit. P. 501). One preferred ertbodi nent of the invention relates to

the treatnment and/or prevention of autoinmune di seases using phar-
maceut i C&F PPEPar afPRRSIMHIARIH M FHRLYe THEURE] FeSPIREer Ag2dRshut oi mune

di seaseshBRYoREighShhtigaili sHedhe Db38aBET0e | Ok WhENahPEGERNEL St AL ON Of
autoimmunity is restricted to specific organs of the body, are known as
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Sj ogr en‘tersyadheses of Mihahity ssaese ashrbinder S& faammbbergkinjuky dagys, and
brain ng, all be affected (see |Inmmuno Biology, loc.cit, page 503). WO
2005/ 00 fﬁuﬁfﬂ(ﬁ?ﬁﬁbﬁ%ﬁ©@§§@e 3°Fhat e (372 HBBIGRICE OdYséasdl® Whrch are
pri mari yhnkeldyaved t1o mealkicebhd mpdsabed, asr-ifhd! Babansgih§Sybbp; dependent

di abetes nellitus, rheumatoid arthritis, and nmultiple sclerosis, while,
Chapter 13, pages 501-522).

Adaptive immune responses are initiated by the activation of

antigen-specific T and/or B cells, and it is believed that

autoimmunity dis initiated the same way (Immuno Biology,
15 loc.cit. p. 501).

One preferred embodiment of the invention relates to the
treatment and/or prevention of autoimmune diseases using phar-
maceutical preparations containing STIC.

20
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”

25 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

30 systemic auvtoimmune diseases are systemic lupus erythematosus
and primary Sjégren’s syndrome, in which tissues as diverse as
the skin, kidneys, and brain may all be affected (see Immunoc

Biology, loc.cit, page 503).



in other cases, the formation of antibodies to cell surface or 5 matrix
antigens plays a domnant role, as for exanple in auto- immune henolytic
anaem a, autoi nmune thronbocytopenic purpura, Goodpasture's syndrone,
penphi gus vulgaris or acute rheumatic fever; a still other group are

I Mune- cOVYPR@)o@sWeases, wherein both T cells and B eerEBas@moimvol ved, as
for instance 10 m xed essential cyrogl obulinema, system c | upus
erythematosus or rheumatoid arthritiss (see I mmuno Biology, loc.cit, Fig.
13.1 on page. 502). A further enbodi nent of the invention relates to the

treat ne 5 llergies w,th the STIC.of the i.nventio ornul at ed as
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functional | yhélingdtidiet submapulsat (o8e ofrmhua8! IBic1BgY Pl&Y.cit, Fig.

13.1 on page 502).

A further embodiment of the invention relates to the treatment
15 of allergies with the STIC of the invention formulated as

pharmaceutical preparations.

It has recently been suggested that regulatory T-cells play an

important role in controlling immune homeostasis, that is, an
20 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, 225, 1-32 (2003); Shimon Sakaguchi, Vox Sang 83, 151-153

(2002), Kathryn J. Wood and Shimon Sakaguchi, WNature Reviews
25 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-
30 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 cp25*



critical roles not only in preventing autoimmunity but also in controlling
various immune reactions”". 5 In addition to T cell nediated autoi nmune

di seases, the B cell conpartnment of the i mune system can trigger

aut oaggressi ve diseases associated with the production of antibodies

di r ect ed wagmb/mse2osel f cells (including mast cells), pcsspmoasdioor gan 10
structures. It is well known that B cell activation depends on T cell help
in such a way that T helper cells stijnulate clonal B cell ex- pansion upon
presentation of specific antigens. Tﬁose antigens 15 nmay be derived from

fragnent ed rgens.apd are then proc- essed wthin the T cell to small
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di st ur begnsgdfridoharanes ﬁﬁgafggg%&ogﬁfg (see above), regulatory T cells

have the capacity to interfere with T ce associated B cell 25 activation

and drevent excessive and uncontrolled antibody production. Similar to

aut oi e. 4l e I I i§?§§$§ n 4. or i uenced and
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and thatghhesttUselfS casseci @nedudihl mastsStcrnae) WO +2RRE0GER20crgan

PCT/ EP2004/ 000109 5 to any further disease induction (Bach, J.F.
"Redlil afbFycHures.

It is well known that B cell activation depends on T cell help
in such a way that T helper cells stimulate clonal B cell ex-
pansion upon presentation of specific antigens. Those antigens
15 may be derived from fragmented allergens and are then proc-
essed within the T cell to small molecule peptides. These are
then presented in a MHC-restricted fashion in order to stimu-

late antigen-specific activation.

20 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 assoclated B cell

25 activation and prevent excessive and uncontrolled antibody

production.

Similar to autoimmune diseases, also allergic diseases can
therefore be influenced and contrclled by increasing the
30  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



Cells under Scrutiny" Nature Reviews |Inmmnology 3: 189-198 (2003); Lando,
Z. et al. "Effect of cycl ophospham de on sup- pressor-cell activity in mce
unresponsive to EAE" J. Immunol. 5 123: 21556-2160 (1979)). These effects
are simlar to those shown for NOD mice in which the progression of

aut oi N0 Hivg00shwt es can be stopped by adm ni strati onCErPSDsoome| | S,
further leading to protection of the m ce against new out breaks of the
aut oi nmune di sease (Bach, J.F., loc.git.). 10 Exanples for allergic

di seases, mhich may be associated wi th autoimmune reactions are all types

of allergies by non-seLf oteln organic and. i ani ¢ subst ances
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avallab e for th re- vention and/or tréatnent o I seases resulting from
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respect bebesysdrnbe atdvppedune disastsatiomuod Wbreells; véunatgmﬂis are

of ten used . for toreat G ear thesee 30 ."t her api es’ are matic in
many regﬁgglt%g thdp é’HL'J‘PPoﬁ? %ﬁ?l% A SF é’c?g’sou]tpr?g % ST nﬁ?eed that up
to 5% okutbempopuldiscaseanadhf | 7.at.ed 10BY catt pj mmune di seases (Sakagushi,
Iocigit., page 151, left WO 2005/ 005620 PCT/ EP2004/ 000109
Examples for allergic diseases, which may be associated with
autoimmune reactions are all types of allergies induced by
non-self proteins, organic and inorganic substances encounter-
ing the body. Of particular importance in this regard are al-
15 lergies induced by pollen like e.g. hayfever and allergies in-
duced by allergens like drugs, chemicals, wviruses, bacteria,
fungi, house dust, food components, metals, gas, body compc-
nents of animzals such as skin scale or hair, and animal ex-
creta.
20
To date no effective therapeutics are available for the pre-
vention and/or treatment of diseases resulting from disturbed

self-~tolerance.

25 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

30 “theraples” are problematic in many respects and suffer from

sericus side effects.

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

by autoimmune diseases (Sakagushi, loc.cit., page 151, left



6 colum) . Therefore, an urgent need exists for effective nmeans for the
prevention and/or treatnent of diseases associated wth disturbed

sel f-tol erance which are easy to handle and which are not associated with
the health threatening side ef 5 fects and the high costs involved with the
met hods avei2Wgerssz® to date applied in the treatnent sérEpmbdi/eoseases. It is
therefore the probl emunderlying the invention to pro- vide inproved neans
for preventing and/or treating diseages 10 associated wth disturbed
self-tol erance. For the solution of the problem the use of autol ogous self-
t ol erance,j nduci S lL.s (STIC) of rmno&ytic igign framyver- tebrates, in

parti cuFgF %P om ECand JePtefEF eaxf'?‘g%n T hafahRs S e PP ed. These

cel |'s aferohitai nabéeeriyidrheapd Pes Tre@fméie iofvedlsasdiesabsbedabed ow, which
process results . in nodified cells, capable of increasing the anmount of

regul at ¥y FISTHPRES ysed frepharerss' wiriel| BSP $R%he tBodiAEH Cardt%hdi vi d-

ual . Af 88 cRABLE! S6F 8k & UL At RPAHPH ReChLa10R €8kbatkeihodyi g0 uel ght (BW,
these cells are suitable for preventing and/or treating di seases associ at ed

wi t h3 di §eaepeandethe tbiah aprsts 2onvpdged piktbntbe mehhofscandr sgemgyure 1:
Fl ow ¢ | C t.erym: nat { i.adi Car i of GWM7 to original
yftenagﬁsa@l%rd lﬂ( Eipggﬁ%aé@é?o% tgﬂg%nglssf%gg.y . 9

nonocytic ce ore on the l|ef and after (graph on 30
the right hand side) nodification of the cells according to the invention.

The x axi s .indicates _the nunb of bound cells. WD 20051005620
Pt Epaatbattogtagetsre; Shen e3R8l el utieRiaR ( Se MR TR S CER 48" Konocy t es
from aridediivipdtogbdBrie@MsT: @ eprevdnitig GQhd /cr bt askt i6®! divgaseesponder

cel | 8 froman WHC di scor dant
1 associlated with disturbed self-tolerance.

For the solution of the problem, the use of autoclogous self-
tolerance inducing cells (STIC) of monocytic origin from ver-
tebrates, in particular from mammals and more preferred from
15 humans is proposed. These cells are obtainable by the process
of the invention described below, which process results in
nodified cells, capable of increasing the amount of regulatory
T-lymphocytes (CD4*/CD25% T-cells) in the body of an individ-
val. After administration of approximately 10° cells/kg body
20 weight(BW), these cells are suitable for preventing and/or

treating diseases associated with disturbed self-tolerance.

25 Description of the Figures

Figure 1: Flow cytometric determination of the binding ca-
pacity of GM-7 to original meonocytic cells before

(graph on the left hand side) and after {(graph on

30 the right hand side) modification of the cells
according to the invention. The x axis indicates

the number of bound cells.



donor A and irradiated cells froma donor Bto 5 conpare the suppressor
activity of CD14+/ Gw 7+ and CD14+/ GwW 7- cells. Figure 3: Flow cytonetric
determ nation of the amount of CD144'-nopnocytes and of CD2+-1ynphocytes in
the '10 rmnocyte fraction as well as the amount of the CD 14+/ CD3+-cells
effectiv%&(ﬂ? for deter- mning the influence of _purifying the cells
for enri “Hg/A Bfocyt es at the beginning of the cul - PEEER2BHOPH £ or mat i on
of i mmunosuppressive 15 CD14+/CD3+-cells. Figure 4. M xed |ynphocyte
culture of PHA-stimulated |ym phocytes (PhaLy) and TAIC (" M+Ly" or "M"),
prei ncubated in two experiments with an inhibi 20 for (1-MI) of

I ndol animguze32 di oxygeras e fhddoytlorodel,eeMgH &QﬂhhedoﬁEbyﬁegefQBml MP" on
the suppressor activity of the TAIC Figure 5 Flow cytonmetric

det ernination of Gw 70 ekiisiciugd B25(GMTT hegtr oo BiMpatGerit's black
post operatively pri O{:olL(nlLrﬁf t fF %g@eran%ﬁet ek &hi gt Dfﬂcg_lgl«gﬁ : a!aggtl on of

TAIC, for determning the in nce of on the in vivo- expr essi on
in blood cells. 30 Ffiitgtwle B: ap8E igtradhabed ofetds ofiremcta alrmcf Br te

suffering from dext te adi um duc ¥ +€olitis
il ugt rating the con%&ﬁ:f on gcl‘rlll% Hg’PESF%% o?cs%%h”r% gg ggga}o%& 8Pdgr oup 3
(Fig. 6A/B), an ani n@ﬂ)lfb*f/Ggr—@up:e]lJIsr eated with WD 2005/ 005620

PCT/ EP2004/ 000109 8 STIC on day +1 following the DSS treatnent (Fig.
6C/ D), an animal of group 4 treated with "con- trol cells" at day +1 (Fig.

6E) and mlguae 3Ri Ml Flow cytometric determination of the amount of
CDl4%*-monocytes and of CD2'-lymphocytes in the
10 monocyte fraction as well as the amount of the
CD-14%/CD3%*-cells effective as TAIC, for deter-
mining the influence of purifying the cells for
enriching monocytes at the beginning of the cul-
ture on the formation of immunosuppressive
15 CD14%/CD3%-cells.

Figure 4: Mixed I1ymphocyte culture of PHA-stimulated lym-
phocytes (Phaly) and TAIC (“Mo+Ly” or “Mo”),
preincubated in two experiments with an inhibi-

20 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

25 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-T7-expression in blood cells.

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

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



treated with STIC at day +7 (Fig. 6F). (magnifi 5 cation x 2,5 in Fig.
6A/C/E;, magnification x 10 in Fig. 6B/DF) Figure 7: Changes in the body
wei ght of mce suffering fromdextran sul phate sodi um (DSS)-i nduced 10
chronic colitis in the course of a 3 week period after the end of the DSS
treat nentWORMSREOY of group 1 (U) have been treated RCTEPSTM@Oad day +1,
animals of group 2 (A have been treated wth STIC at day +7, aninmals of
group 3 (Y) have 15 been untreated, ghile aninmals of group 4 () have been
treated with "control cells"” at day +1. The val ues are mean val ues obt ai ned
from5 to 7 mcep ke ;s ard _deyj at}] | S, helow 15 %
20 Figure 8: Resul tgé% tqusa o?ﬁlntgf%ggoﬁﬁggoghgmbggl #?/eagbga\ri?%eﬂplc%l on
sections of mce sufé@iing dn canimeXt sAngsolphdt & rsedicdmWiR$S) 2 ¢grduced
chronic colitis. Aninmals_af group 1 haye been treateq 25 with STIC at day
+1, animals of gr oup%]g'%hﬁfg'lsg’eég fifaé’af’id(ﬁli‘-gh %&1 Ca%‘S ‘agya‘lﬁma{?ﬁ%al s of
group 3 have been ungfeaieed wiwhl lserankiBlsyoh7 groyp drhavenbeens{reated
with "control cells" at day +1. (score O = healthy unobtrusive find 30 ing;
scor® 1 = nminimal cofation Xcbre I Fimdefh/ M ovrgnikicaideme 8 0 heavy
colitis; and score 4 =.ulc i colitis acconpani ed by destruc- tion of

t he whol e nmucosa). vﬁz%‘c%/ %r&gtt%g?PCT/ EP2004/ 000109 9 Figure 9: Changes in
t he body weight of mice of the

Figure 7: Changes in the body weight of mice suffering
from dextran sulphate sodium {DSS) -induced
10 chronic colitis in the course of a 3 week period

after the end of the DSS treatment. Animals of
group 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 (V) have
15 _ been untreated, while animals of group 4 (@)
have been treated with “control cells” at day
+1. The wvalues are mean values obtained from 5
to 7 mice per group, the standard deviation is
always below = 15 %.
20
Figure B: 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
25 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-
30 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).



CD62L+/ CD4+ SCI D transfer nodel of chronic experi- nental colitis wth
reference to the weight of 5 the mce 6 weeks after the begi nning of the ex-
periment when they receive the cell therapy. Ani- mals of group 1 () have
been treated with STIC after 6 weeks, animals of group 2 (U have been
unt r eat edvamdsaossaval s of group 3 (A) have been 10 treateapdoddnoiont rol
cells" after 6 weeks. The values are nean val ues obtained from6 m ce per
group, the standard deviation is alm@ys below 15 % 15 Figure 10:
Measurenent of the colon length (Fig.” 10A) and the spleen weight (Fig. |0OB)
of mce receiving STIC (group 1) of untreated control mce (group 2) and
of mice receiving "control cells" (group 3) in the CD62L /CD4+ SCI D

transfemig%eelgof Z%M%yorll%xp%ﬁemﬂm c&l.lgtﬂts them\iéleueéfarﬁheﬂean

val ues fgure 11: of histochemcally stalined colon sections
of mice of the CD62LGPEIU¥CBES @Qﬂ%ﬁgﬁesfﬁnmdﬂ oR%hylendmi expsper i ment al

colitis six weeks afpghe £el Lol [@NST ol v, ApLERLS, O OURL Davg, s ecei ved

STIC, animals of group have Been' untreated and have received 1o cel |
injedtion, while amhhésmbte §r sapks8 afver r ebei vedificiont rof tled | sX- The val

30 ues are nean val ues un btru5|ve fl ndlng, score
1 = ninimal colitis; pex&rgt?ré 2"(1’19%58?;1{%"%’0‘{‘? P%se Cseclg'r ‘é’;}lcol i
2005/ 005620 PCT/ EPZOﬁéiQOQﬁ-OQrOQ{Q 1i $#) aﬂdvécgé@n%reu’cé@ra&twes'.cpd:I ti s

acconpani ed by destruction of the whol € nucosa).
after 6 weeks, animals of group 2 () have been

untreated and animals of group 3 {(A) have been
10 treated with “control cells” after 6 weeks. The
values are mean values obtained from 6 mice per
group, the standard deviation is always below =+

15 %,

15 Fiqure 10: Measurement of the colon length (Fig. 10A) and
the spleen welght (Fig. 1C0B) 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
20 chronic experimental colitis. The wvalues are

mean values + SEM.

Figure 11: Scoring of histochemically stained colon sections

of mice of the CD62L7/CD4" SCID transfer model of

25 chronic experimental colitis six weeks after cell
transfer. Animals of group 1 have received BSTIC,

animals of group 2 have been untreated and have

received no cell injection, while animals of

group 3 have received “control cells”. The val-

30 ues are mean values * SEM. {(score 0 = healthy un-
obtrusive finding; score 1 = minimal colitis;

score 2 = moderate colitis; score 3 = heavy coli-



Fi gure 12: H&E staining of colon sections of nmce of the 5 CD62L+/CD4" SCID
transfer nodel of chronic ex- perinental colitis illustrating the condition
of the colon of two untreated aninmals of group 2 (Fig. 12A/B), of two
animals of group 3 treated wth "control cells" (Fig. 12C D) and of two 10
ani mal s YO g&60F6 treated with STIC (Fig. 12E/ F). (eegmePioogamiosn x 100) 15
Summary of the invention The basic steps of the process for preparing
aut ol ogous sel f- tolerance inducing ¢glls (STIC) of nonocytic origin
conprise: 20 (a) Isolating nonocytes fromthe blood of the respective
patient to whomthe Is e taq _be adm nistered; (). .Propagatin he
nonocytes in a sui ta% ée’ ¢t usrcgrﬁegi Gmmﬁﬁf%ﬁl‘geon?%]ilﬁslst %%C%E??B fi ge col ony
stinulating fac- 25 bhordddteneitiaht ef tied etrcd® mocasaM CSF) as growt h pro-
noting agent; (c) Stinulating the nonocytes with y-interferon (hereinaf- ter
called y-1FN); and 30 (d) Obtaining the self-tol erance inducing cells forned
in stageggreby2sepapeti Bgathengeblrs do10m tde-cildddir 6 M cdi Wr MR
2005/005620 PCT/ EP2004/ 000109, 11 A simlar process is described in the

Ger man Patent ApplicaP64h dSDEE EEAD3EBpsierammodal  RE IFhEAH& i 9%l Pat ent
appl i ca- tion PCT/ERGS a1 |4p e 29N eeRkLongd 68" LbRE: PALANraP 5
plications the cells so prepared are designated "fransplant acceptance

i nduci ng cells" (TAIthe Thépnarcd ustal wobréatkti agimatsepfarmmust 2l | ogenei c

donor tissue in the ggefpi epk /) PO -ed8 A dnat T AbLolsSs  LREG: LR DF 102

with “control cells” (Fig. 12C/D) and of two
10 animals of group 1 treated with STIC (Fig.
12E/F). (magnification x 100)

15 Summary of the invention

The basic steps of the process for preparing autologous self-

tolerance inducing cells (STIC) of monocytic origin comprise:

20 (a) Isolating monocytes from the blood of the respective

patient to whom the cells are to be administered;

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

moting agent;

(c) Stimulating the monocytes with y-interferon (hereilnaf-
ter called y-IFN); and
30
(d) Obtaining the self-tolerance inducing cells formed in
stage c) by separating the cells from the culture me-

dium,



PCT/ EPO3/ 07551 are derived from nonocytes of the donor and are 10

adm nistered to the recipient in order to induce transplant acceptance.
This nmeans that the TAIC are allogeneic to the in- dividual to be treated
with the TAIC. In contrast, the present invention is based on the concept of
15 "aut ovapzusosse®@at nent”; this neans that an indivi deal/Epwdf@oroei ng from
di sturbed self-tolerance, in particular fromautoim nune di seases and/or
allergies is treated with self-toler?gce i nducing cells (STIC), which are
derived from aut ol ogous nono- cytes. 20 Therefore, while TAIC and STIC are
both derived from nonocytes by essentially the same process, TAIC are

all ogeneic to the patient to be treated, while STIC are autol ogous in this
re- spegt .siZB1M¢t broespecist dekbeiPe@cessther cRiRdHCPAgeR | Bpplibas been
shown that the stinulation with y-1FN represents a_decisive step (see

Exanpl e ®3pD 88 [RZ2t Rk Eont bxandfir hehr BREMNATAPEARL SFtenhe 2PBLAFRR f -
tol eranegohn@esfyﬁgo@ﬁj1%1,(5@&10)1;1{5 é%l%%?\ég')tﬁggéa?lﬁﬁrﬁféfgpaﬂ £sgphe cell

popul ation, which is obtained fromstep e process descri bed above.
Thi s3ceblligapipns i shecmedlisses> nesparesd t Are celelségueteded tirroaphamocyt es,
i oh ang bl seld a0 20051095620 RCT| EPR004/ 000108001 2cLn 1 AdUER RO
self-tol'eranceé, al'so Tynphocytes, 'seé anp , as welP*as optional ly

furt her acekbsandes | vie b froyanicie nononutisdearircalle freadipient . admpor-i nst ance

granul ogytes. Theg a of cel.|s .derived, fr ocytes within the
STIC—pp%éPgﬁVOn f@egq%¥%&eF%ﬁF§l 89t o' B0 9% Hgg%ngﬂefé$§bﬂy 889t o170 %
referri mgT/E008h&74858 alreCdriRdADEFom monocytes of the donor and are

10 administered to the recipient in order to induce transplant

acceptance. This means that the TAIC are allogeneic to the in-

dividual to bhe treated with the TAIC.

In contrast, the present invention is based on the concept of
15 Mautologous treatment”; this means that an individual suffer-
ing from disturbed 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.

20
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.

25

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

step (see Example 2).

30 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



Wth respect to the present invention the term"total cell nunber” refers
to the anobunt of vital cells in the cell popu- 10 | ation under
consideration. This anount can be determ ned by the "trypan bl ue dye

excl usion technique", since this dye al- lows to distinguish vital cells

f rom nonwo tas/00sekl s by opti- cal nmeans. 15 The STI C pawerouzdobys be used in
a quantity of 104 - 106 cells per kil ogram body wei ght, preferably 105
cells per kilogram body weight, to L duce self-tolerance. STIC

adm nistration may be carried out r %eatedly. 20 The STIC according to the
i nventign have ﬁéovedé%o be risk- free regarding the formati on of malignona,

both i nTPhdSHFMRP SEEST LRt renl 215Q: LYMRROGECS i+ AR t EXFIRIE chHul d not

have b_@@“w@lﬂ!e@%e@)pitﬂpﬁQYlﬁt BEELMBY BELBLISePivdder Aah Uf Be OhohbSu- Or i gi nal
nmonocytic cell fromwhich the cells according to_the 25 invention are

deri vedS1A3%i Aclet & dcehPlaiafed wel iowt anger BERNEABCEEREI aThenamennt cel | s
naving 8pt i 2gdaselved oOF AIRNGG MY N RIAPRRL 81€3Rophe LGk afed TTOm
I'C, rch 30 FVed

the fraction of cells present iIn are der rom nonocyt es.
Fol | dwi pgefarebiyodeutei 96t Fonmand prefretaidlwné®fte hel oki graferried| s

(monocytes i o rf .. STIC are formed, which conprise a
sub-pop& a%P§L£§¥X%e§%§; éﬁﬁ% (anpl e 3, which binds WO 2005/ 005620

PCT/ EP2004/ 000109 13 the nonocl onal anti body GV 7, which is expressed by
the hy- _bridoma cell |ine DSM ACC2542. The, nonocl onal ang,i bo 7 is an
ant 1 bodyl 6P SREERRuriGy| Ul PREFSet y S POEREn ERE (GG  Afin SFLohi ch
exhi bi t suhberkappet$0ty Pehe EMGIRAIAC ARSI ce12sPiAPehkY cei1t Bbsuant i body
is its stringent capacity to bind to the nonocytes nodified by the culture

condPt i da§1aBcordrrgcrpsidneativent Tloks siR@ oréa nae ABRBEDINRACRY s are
Not recefe “trypan blue dye exclusion technique”, since this dye al-

lows to distinguish vital cells from non-vital cells by opti-

cal means.

15 The STIC may usually be used 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.

20 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

25 invention are derived.

Bs in detall 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

30 are derived from monocytes.

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

comprise a sub-population of cells, see Example 3, which binds



nised, i.e. binding of the antibody to the original cells does not take

pl ace, (see Exanple 3). In addition, it was denon 10 strated with 20

vol unteers that Gw7 does not bind to human <cells in the peripheral blood,
see Figure 5. As described in PCT/EP03/075551, the antibody was prepared by
I muni si NP megenseiot h TAI C (corresponding to STIC) der pepdEPiongim10d5 human
nonocyt es usi ng net hods known to the person skilled in the art (Davis, WC
"Met hods in Ml ecul ar Bi ol ogy: anocjfnal Ant i body Protocols", New York:
Humana Press Inc. Totowa, 1995). ybridoma cell line was then produced by

fusion ene e ant body.and a cell fromthe 20
nouse. ﬁé%hgﬁnoag%%a? %ﬂ%‘%ﬁ @g % %ﬁ $8cH*PEF S?gng ar¥® ®own in the
state obrm@naarctel(mrfa IMMCACC:E/BH@Qd&é Mndcaemall antBhetpgym-Monocl onal
Anti body Pr ot (‘)l%&I s", New York: Humana _Press Inc. Totowa, 1995; Kohler, G,

M| stei A @NG i iRfbushec Immneglepuiimed SOEPS skdGeet i heanti®dy of
predef i aﬁanSoﬁp@ﬁh&h%kumlwtw@ E&%e a-A4%rdpé. (%%85&ara@eerby@ié doma cel |

| i ne_producing the anti bod posited accordlng to the rules of
t he BudepeRertorilenthion aalftlbsﬁ’z (—Beut%cwlw GAgae¢daY MERrobrgat® snen and

Zel | kul #@ﬂﬁ d e

ACC2542EH%0$§?5% tggaHﬁ%ﬁEMELe b|n I ng %gggc??§thé?g$n?%%gg%g%qIom/cy-

t onet r y Lhef l@Methonmnocyt icrigehky abnecythcviceldsnedief imest: reoog-accordi ng
to the inyention nbe t hat CD pasi t.ive nonocytes obtai ned
i rect! JFROm Ere oHERTe o4 B PRSI0t e P Er BON b Utiey 14
fract| onodo tage tp]ml;et, he(sait iHxeey 1&M37 . (the sddivd shaded @ieydensn€ongr uent

H t he nog %haded anti bady control). In con- trast, fpllomﬁng cultivation
Re SFEeEs ewthw@@sﬁO&H&teewnﬁhah GH-di rey- mey WeaBonocyt es

expresscamléniﬁ the peripheral blood, see Figure 5.

As described in PCT/EP03/075551, the antibody was prepared by
immunising mice with TAIC (corresponding to STIC) derived from
15 human monocytes using methods known to the person skilled in
the art (Davis, W.C. "Methods in Molecular Biclogy: Moncclonal
Antibody Protocols"™, 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
20 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
25 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,
Braunschweig, Germany) under the accession no. DSM ACC2542.
30
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



5 gen which is recogni sed by the nonocl onal antibody GW7. The nonocl onal
anti body G 7 was characterised as isotype x-1g@&9. The process accordi ng
to the invention consequently leads to a change in the phenotypic pattern
of the antigen expression on the cell nenbrane of the nodified nonocytes
(Fi gure o 2088008 nonocl onal anti body GW 7 bi nds spegif/cembdpoios t hat cell
popul ati on whi ch, anong those cells produced by the process according to

t he invention, induce the nost effec{'ve sel f- tolerance inducing cells (see
Figure 5). 15 Therefore, a preferred enbodi mrent of the invention relates to

such STI.C, which are C§Eable of binding the antibody Gw 7. These cells are
subsequéRefFiieR iyt Shec antipedynEMant i(bBAy CERrE 5Radedi $EEY 0 t he

i nventi g8 (ee@hene RARRE-LIReMon-Ahagehl adftdiddl |dorfidagli v, adgheasy to
handl e agent “for selecting and purifying the célls inducing self-tol erance

(STI O . tBpshead®ldprvine amtitioayiont ins phesinfaseaseor of ng-CSF t#ed i nventi on

o generats, s pPARTOYS A0 HLohl e elfeqiive. 23 SILCRoPulaLie

According to a preferre nent o e 1nv n, sél ol erance
i nduéi ngeceWwhschorigedeicegstiepdchyothehmoabolenadesotilbetly pEdecbssTind t he

i nventign ich express,.t ntigen.30 binding.to the antibo 7, ma

ei t her B‘ghgé?%%%eaa% eOCC}Y] %—ﬁr @ﬁ%t ﬁgagai:t:%;:es dFunt 275 s’f'g%? ¢}, or t%ey
may be gekeptetkesd ravadhiEmelb papubatéon abtaintednahtey sepasatdé ng the
cells fromthe culture nmediumaccording to step d) of the above- nentioned
process COFNEReIT ntRAt PRANPREETIRAFSYD B B8diaRE 1E6 WeXPEBST b 620

PCT/ EP2094/ 0001 Ofrphirid) @ raRhi bashys 1947 rBhedyess byiddie yhridoma cel | line

DSM  ACC2542.

10
The monoclonal antibody GM-7 binds specifically to that cell
population which, among those cells produced by the process
according to the invention, induce the most effective self-
tolerance inducing cells {see Flgure 5).

15
Therefore, a preferred embodiment of the invention relates to
such STIC, which are capable of binding the antibody GM-7.

These cells are subsequently designated as STICq.

20 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 is possible according to
the invention to generate a homogeneous and highly effective

25 8TIC population.

According to a preferred embodiment of the invention, the
self-tolerance inducing cells formed in step ¢} of the above
described process of the invention, which express the antigen
30 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



To select the STIC according to the invention, the antibody is 5 contacted
with the sanpl e under conditions which permt bind- ing of the antibody to
the self-tolerance inducing cells pres- ent in the sanple. The reaction
conpl exe ing fromthe binding reaction are subsequent|y separated
fron1the§§%ﬁ%¥%$&mFor this purpose, the antibody can ﬂ%”EﬁW$ﬂW%W§ed on a
carrier 10 material before contact wth the sanple; for exanple, it can be
bound to a matrix suitable for chronet ographic purposes or to so-called
"magnetic beads". This procedure allows to select and concentrate

sel f -t obg& aRGe i bOGYCiaMg 7C bt Safdm ﬁ%r @8eV HybRma0f c8BMMPhene 15Hskp obtain
the self-tol erance inducing cells, the bond between the antibody and the
sel f-t of€farfte i nducing cells is sepa- rated after the isolation of the
reaction conplex fromthe sanple. This can be effected by nmethods known in
the state of 20 the art such as e.g. by conpetitive displacenent or by
washi ngTowsetecataltthes ITIC ersording espdridi rigvesthods &he &otibodyt aice

descgi b etial . (" Anal ysi s of . T-cel | . Receptor. repertoire of
hurra% nggf%cﬁlétedfjk@rﬁha t\}l?er us pébee- d(e ﬁﬁ%@p%&%é-gllﬁjé%fﬁ?%%ﬁ@fot oxic T
Lynphocyhesof rice patiiéridy wiot Rha25seliAEdl cassieel dhadcilhgeastl s Byiatence for

t he oligocl onal ., ex- pansion” J. of Virolo Feb. 1996, 843-851). MNbreover,
the nonGaF opl TARt PADRYSENERepIERFELOR NEOTR M Tea TRRE LG ol (43R 1 ve

det ecti pin@fnd heeset forf OALE aBEBsAEMIINY sePdralls AforMONRCYsdfoeigin
according to the invention in blood and/or tissue sanples of the patient in

vitro. TR tknaturieseef theaeptéhodv msiness impobRéiggafppe ahfe¥riasdi cate the
presp € , lisall g e quantd f, t n er: i nduci ng
ool 13 | gggee?i;%lt eﬂc’iéfb%%ﬁ L h"%algtg‘. WO 2%%%/1%(556% ;%%még%oﬁgg%fog 16

be bound to a matrix suitable for chromatographic purposes or

to so-~called "magnetic beads". This procedure allows to select
and concentrate self-tolerance inducing cells from large vol-
umes of sample.

15
To obtain the self-tolerance inducing cells, the bond between
the antibody 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

20 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

25 HTLV-1 associated disease: Evidence for the oligoclonal ex-

pansion” J. of Virology Feb. 1986, 843-851).

Moreover, the monoclonal antibody GM-7 permits the qualitative
and quantitative detection of the self-tolerance inducing
30 cells of monocytic origin according to the invention in blood
and/or tissue samples of the patient in wvitro. 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.



To detect the reaction conplexes, it is possible in this case to couple
("label™) the antibody GW 7, for exanple, directly wth a detectable

nol ecul e which is e.g. covalently bound to 5 the anti body. Suitable

det ect abl e nol ecul es are described in large nunbers in the field of

nmol ecul awaragoweni cs and i n- clude, anong others, flpor/egpemoodyes such as
fluorescein iso- thiocyanate or tetranmethyl rhodam ne-5-isothiocyanate,

| um - nescent dyes, radioactively Iaﬂélled nolecules and enzynes 10 such as
per oxi dases (conpare Lottspeich, F orbas, H "Bio- analytik", Spektrum
Akadem scher Verlag GrbH, Hei del berg- Berlln 1998). The detection of the
anti body takes place dependent of the 15 nDIecuIe sel ected for |abelling of

the former qebBe€ORRECEE QM 1 M t&r&ﬂ%xegesget 1knyeRLigle LRecRNLI pody GM 7 was
coupled with the fluorescent nol’ecul e fl uorescei n 1 sothiocyanate (FITC) so

that thé&od@cseiror "érbehé) afihebedyibody dCle’ cafer edxeuploy dieanslyf flow
cyt onet nd/ rOSEQPY t I i

ant i bodlli%ts:ﬁvvlgt(k%1 Eul:ggégg ﬁgg\ﬁﬂg ﬁe&geirssol\/% (S]Skl ??gfellgﬁf hgg%H 1\?\%0

oper at eshen anfiébbdel dSuAt&lelaatietzed:fyabJId’lanmmmecsn xomptexcriredl 50 be
detecte st age ,proces si dary.anti bodi es. t his connec-
25 11 on LorHe BHIHRER | 80 40 oty BaEE o0 Aot GBI et Mt on

conpl ex ca:bib, aarferd hethdrahelfled rapteho dyyd< g &d GtihroreBekeh, ikor Zor bas,
H. " Bi oanal t|k" Spektrun1Akadenlscher Verl ag GibH, Hei del berg-Berlin,

1998) . ‘FHFQCYWEE{ a8 netthoretdy g et RrRdamiRers - ééﬂ%b%l‘é‘?-‘é&fl‘a;ﬁermr e8ERSi tive

than t h@le@bléﬁﬁit d%stdet E%L&é‘c’&fv a»nd!LngePerci hgogBLthpedy a%ﬁ:?oéﬂhﬁgeé o the
|nven- tion since several |abelled secondary antibodies can bind to one

Gt 10antsiusbdyps( pegnsidases i f¢@mal’(ﬁ1)LOW@PQG)GB/ 08562680PcAs EPE004BDOO109 17

The antijaady, G 7 CQNSEIUENT I AehQUEniPe HEIEY T W, SHetdeTverg-

Berlin, 1998).

The detection of the antibody takes place dependent of the
15 molecule selected for labelling of the former. In connection
with the present invention, the antibody GM-7 was coupled with
the fluorescent molecule fluorescein isothiocyanate (FITC) so
that the detection of the antibody could be carried out by
means of flow cytometry and/or fluorescence microscopy. Meth-
20 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-
25 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
30 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).



t he peripheral blood of the patient treated with STIC, for ex- anple in the
formof "nonitoring”, during which the nunber of <cells in the peripheral
blood is determined at specific time 5 intervals. As is obvious to the
person skilled in the art, it is possible to prepare nonoclonal antibodies
agai nst M ®¥PBAnpnocytes al so of non-human vert ebPEGIEB2004/1018 ¢ i cul ar
from nonocytes of 10 primates and pigs nodified according to the invention.
In this respect, the imunisation 0E7the correspondi ng host animals and
the generation of the corresponding hybridonma cell line are carried out as

describ a S h n_.Qari- gin. A.particu y. preferred
enbodi %H? Q&Y?%é&f nc%/bgﬁtl 8ﬁlge§}13?gg§l % Oglssﬁg‘ﬁpg%glegé:ggﬁ 81% %ﬁésﬁ‘? C of the
i nventi ahe phriphem] &lpoessit hReapit paits Q3 tadd wibhd swact hebr gt

sur f ace. Ihese cells are subsequently indicated as ST| CCD3+/ 0014+ As ex 20
pl ai ned*f'A~fror-8 5BE at PTHeP vvm?ékﬁﬁi%ESIksdHﬁ%ﬁgbgﬁﬁCEhBQﬁ pEToeRdREe the

formati @@l@fs &ﬁg %@t 1E;néy5.rp hgwws is SEEEeMMéu c&t eé?é@ﬁﬁé heigarface
anti gens and either be directly selected fromthe

sel f toP€F8ﬁ8é1$ndu0|ng 25 cells formed in step c) of the above descri bed
process of the invention, or they may be selected fromthe cell population
obt ai ned after separating the cells fromthe culture medium according to
step d)A@fishebabmmeTnEnﬂknmemspnosk$klsd iﬂuxhamarwenﬁtodﬁ orsshkye my

al ternatively be sel ect

hoen ongtm BrpeRleefingTPnal pant RhediRs M iao o B T PR rorREVERS

pr epar edlgecofdhag-fh@ndhe,diteerass, des CpanedNereifik X fioadsyt 88 genes
Foxp3, CTLA4 and Inte WO 2005/ 005620 PCT/ EP2004/ 000109 18 ‘
100 primates and pigs modified according to the invention. In this

respect, the immunisation of the corresponding host animals
and the generation of the corresponding hybridoma cell line
are carried out as described above for the STIC of human ori-
gin.
15
A particularly preferred embodiment of the invention relates
to a sub-population of the STIC of the invention, which co-
express the antigens CD3 and CDl4 on their cell surface.
These cells are subsequently indicated as STICcpi+/epig+. AS ex-
20 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 CDPl4 may
either be directly selected from the self-tolerance inducing
25 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 STICay

30 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-



grin a437 strongly (see Exanple 6, which corresponds to exam ple 12 of

PCT/ EPO3/07551). In contrast, these genes are not or only to a small extent
expressed by the original nono- cytes. The upregul ation of the expression of
the genes Foxp3, 5 CILA4 and Integrin aEO7 is therefore a characteristic of
S T 1 CCHONeINI0cel |s . As discussed in Exanple 6, RGKERAH0Y on of the
mar kers FoxP3, CTLA4 and Integrin aE(37 was previously only described 10
for regulatory T-lynphocytes. T-ly cytes, which co-express the surface
antigens CD4 and CD25 are a sub-popul ation of regulatory T-Iynphocytes,

which are.al sq,indicated as "sup- essor cells". It is their function to
suppresgrfrﬁewfch?nﬁggongggpgﬁgﬁ ﬁga ﬁae bgﬂy.h:'r‘ﬁn PRI TIRAYS Pk p¥F% seen as a
spe 15 giéi got b&n%ﬁ/@iﬁogvoﬁ%iff’ WhiceRt8EEYESthAGsa8 GRAkLOI@eNRt for the

S

devel opnent of regulatory T-cells, and which is spe- cifically expressed by
t hese c@Fl &nlXcdet dingmed 1t xtiemberexniansed tby stpepefarigddathgiondre

STI CCD3 4+ I gqggr a S -9, p t least 5
x 10-9, ég%j)éi nTlgﬁr&% I caﬁf%rnl tffpktgl?ergféaé%%%%@rogﬁﬁ%aéﬁ% iﬂgé%o% g

Foxp3- RBIALPper arpy TatabrRANA.o.fJLAL | sheketbae! ya vichaedcasrasthekese for the
detection_of the regulatory function of T-lynphocytes, in particular of 25
cp4/ CD28T o t/imerFelyfphocyt es (see the literature cited in Exanple 6)
According to the invention, the STI CCD3+/ CDl4+-cells should preferably
express at least 5 x 10-7, nore preferably at least 3 x 10-6 and in a

part i cuhar |9Lgsrusisedr etin mExawplat 6, ehbe BxpreGsdon goTTitAS RN ers pg t ot al

descr i DEERBg- LERTRAn -5 arESok o ASP o0 b AR SOIHY Vi S00RPoRREr
PCTAEP2€04/ 008408t 0dP T-1ymphocytes. T-lymphocytes, which co-express
the surface antigens CD4 and CD25 are a sub-population of
regulatory T—lymphothes, which are also indicated as “sup-
pressor cells”. It is their function to suppress the immune
response of the body. In particular, Foxp3 is seen as a spe-
15 cific transcription factor, which serves as a control gene
for the development of regulatory T-cells, and which is spe-
cifically expressed by these cells. According to the inven-
tion, it is preferred that the STICcp3+scpia+—cells express at
least 1 x 107°, more preferably at least 5 x 107°, and in par-

20 ticularly preferred manner at least 1 x 10™® pg Foxp3-RNA per
pg total RNA.

CTLA4 is similarly viewed as a marker for the detection of
the regulatory function of T-lymphocytes, in particular of
25 CD4/CD25 positive T-lymphocytes (see the literature cited in
Example 6). According to the invention, the STICepisscpra+—Cells
should preferably express at least 5 X 1077, more preferably
at least 3 x 10™® and in a particularly preferred manner at
least 5 x 107® pg CTLA4-RNA per pg total RNA.
30
Integrin ogf;, which recognizes epithelial Cadherin was re-

cently described by Lehmann et al. in PNAS 99, pages 13031-



13036 (2002) as a new marker for a sub-population of highly potent
regul atory T-1ynphocytes, which interact wwth the epithelial environnent.

The expression of the Integrin aE(37- RNA should according to the invention
in STICCD3+/ CD14+ 5 cells to preferably at least 1 x 10-12, nore
pr ef er abVQ 2005/08%620 | east 1 x 10-11, and in a parti cul RFMEPPOEPWIPed manner to
| east 1 x 1010, and nost preferably to at least 1 x 10-9 g per
t ot al

anount

at

CD4+/ CD25+ cells 1 n the

RNA. 10 As shown in the Table jgn Exanple 6, the direct co-culturing
of the cells of the invention with |ynphocytes |eads to a

1 pg

significant

| nor easesd g  heomogs gf )x/ué@g&ﬁla?kgf:yfgi 'ay;%qﬁg-%s;ﬁtwnp%éft LG, Of

npho- cyte popu

expr essPorenf tdegulstgeyesTFoxmoSTas, amwtlitht efnteradd7. willte Ehanpl e

further d

onstrates that this effect is not observed if the cells of

 nvent | S0 S1 o] TEEE TSP Ul T (FRASSS IO chhs ML IRESE P ¢ s
| ndi cateA hahostd MibEs1@hPTtd hend OfFRLAOILZ OaREHOT 1 R 8PEGALI o1, Qf
javentlh /

regul atory T-|ynphocytes by the cel

i nduct i eslf sel prefatarlanct Heastede xcdld™y, Exanplpreferadilyespords t o
Exanpl e 13 of PCT/EPD3/137551) con- 25 firnms the hypothesis of an
i nvol vek®@tt of ¥hk0cel |andfin he pParbitiliaon Vi puefernedudenssrottoamti mune

responsge suppressi,Qme by _reference to_t TALC of PCT/ EP03/ 07551 (see
above).f§%#Pt£i§ a;pl ?dlyﬁﬁﬁog§95§rﬁggﬁ1F8d%§(§ﬁaﬁ5ﬂ¥mﬁszaeré&ﬁncu-
hdh 1 MRS SUPRKASSi ve cells fromthe respective donor 30 animals in

or the induction of tolerance, |ynphocytes fromthe recipient
pre-incubated with donor derived TAIC were injected to the animls instead
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of the cells of the invention with lymphocytes leads to a
significant increase in the number of vregulatory T-
lymphocytes, in particular of CD4*/CD25% cells in the lympho-
cyte population with strongly up-regulated expression of the
genes Foxp3, CTLA4 and Integrin ogP;. The Example further dem-
onstrates 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 formaticn
and/or propagation of regulatory T-lymphocytes by the cells
of the invention is involved in the induction of self-

tolerance by these cells.

Example 7 (corresponds to Example 13 of PCT/EP03/87551) 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 alsc in this manner, while ani-

strongly pégulated

t he

e tnvention Is ihvel'ved in the



mal s, to which recipient |ynphocytes not co-cultivated with donor derived
TAI C were adm ni stered, did not develop toler- ance. 5 The STIC of the
invention can be used as such as a pharmaceu- tical preparation. The cells
obtained fromstep d) of the nethod of the invention as described above can
be used WP20058p%624/ About 10 - 50 % of the total cel PETEPRMWANKLY| ations

so obtained is forned by |ynphocytes and granul ocytes, which 10 stem from
the initial nonocyte isolate (nononugl ear cell fraction) . These cells
support the formation of the STIC of the invention derived fromthe

TON0CYLas N LB FULLUNI o1SHEP 14388 ENRIR! Got) iod Nk dQ aaly Tty fere wi Lh

the induc- tion sel f-tol'erance of the 1nvention are used 15
as a phaomedern‘aéd kamrer@nadrhhvmezrec‘acmwlmg: tdefalrdtheroJuref err ed
enbodi nents of the invention, the sub-popul ati ons STI CGW and/ or

STI cCD3#/' ChL4+ may be i sol ated fromthe totality of the STIC popul ation
obt ai ned 20 from process of the invention (see above) and may be used for
self-tol erance induction. In culture nedia_(see Exaqgle 2), the STIC and/or

t he STI %NST%%ds’%rﬂsGHWM@mE@nna? BEeleRE FOrDatS| 2aRRaWEAIRHT s wi t hout

25 thei Elé@ifFE%b§E§B§8nl nawel N B eshbt LHCAIN RFohOSte 04) USE athe
phar maceuti cal preparation, the STIC and/or the subpopulatlons STI CGM,

and/ or SFFETDReL COMS+ repdAead as desprihed mbeowBOS RS iUsles s&um
(uni ver ’?QE‘L‘%/’G; AL, o d U 459 FRHRE 301200 PLSLEr £fe gﬁ&i’&@f&%y as

short trans n this context pharmaceutical prepar ons nmy conprise
the STk€ obtahnednwenfonmednbgompmphbcyteamamdcgnamml®cymé5ﬁuWhi¢h

PCTI P2 Bb4T000H00 TOF alr Er ol BEROFHChar {Tei o QBPORSURLES et TRAT oxat o,
cycl oph@saction). These cells support the formation of the STIC of

the invention derived from the monocytes in the culturing

step (see Example 4); they do not interfere with the induc-

tion of self-tolerance if the STIC of the invention are used

15 as a pharmaceutical preparation.

However, according to further preferred embodiments of the
invention, the sub-populations STICsyy and/or STTCcpi+/cpie+ May
be isolated from the totality of the STIC population obtained
20 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 STICguy
and/or STICcp3+scpia+ may be kept for at least 48 hours without

25 their self-tolerance inducing effect becoming lost.

For use as pharmaceutical preparation, the STIC and/or the
subpopulations STICgy-7 and/or STICcp3iscpis+ Suspended in e.g. hu-
man ABQ compatible serum (universally suitable for use) can be

30 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



pham de, azathioprine, 5-amnosalicylic acid (5-ASA), TNF- a anti bodi es,
a-interferon and B cell antibodies, such as e.g. R tuximb, for the
treatment of organ specific or sys- 5 tem c autoi mune di seases. Further,
the STIC of the invention may be used for the treat- nment of allergies in
conbi nat MOPURPR2Nnt i hi stani nics, theo- phylline prepHrdEEi28M001 . ni et i cs,
steroids, in particular 10 cortisone, and chronogl ycine acid. Detailed
description of the invention 15 Theystarting cells for the process
according to the invention are autol ogous bl ood nonocytes, i.e. nonocytes

fromthe_.b - the 5\3%?“ e ient t i el | f the invention
are to gg g%‘lg?ﬁcgt’erlg]d.ﬂ re glrlg I)?;B?%Jh%o Ut %e?&%?ge%%ﬁ%bygggf%h%ﬁe from
human bpbaniddhe amtrbippesnapy banmbbabbédybic ameid sdiSaRBAN, proess, in
particul ar by | eukapheresis or fromthe nononuclear cell fraction from

whol e bPodUFIRAHSP rcoSry N tRELC TR apREr i §oid @Rt iReALEYy FHEPerd®d. 25

Leukaphgr gsi &l ner, r.m.far. |t prﬁ%&mq : - a
cormercigé I y%é$§f{l§ggls'e af%keﬁtglgi sg%gggl?g?ugf \?ﬁ@%& n olﬁlg: g:fsfoo%yr% om a
humah stBpeetautpimimumgr dimeaseparated into fractions and the fractions,
except for the nononuclear cell fraction, are retransfused into the human
subject. This proce 30 dure may be carried out as outlined e.g. in further
g\let ail iF_nrtl{EPr,O ’&Qalbsml dl?df ﬁﬁ@ &Gﬁ‘éhb@%ﬁZﬂa{j’CEFg EE‘Q?@%GQﬁ&E& tﬂéalxt—
ternatively, t ood can first be separated, ;after the wusual treatnent
with an™gREi 85a§31?§ﬁ9,leﬁnt161 giodigakhagni HE6D WRELBighamt_iEd obdeRel I's using

et hods pkpoWhé N dr@aaakdionBl ef Bimildat iBY, ceptéiduaat i am  pPhteicular .
centrifugation, thedpl asma 5 will be present in the supernatant; belowit,

t hel@ i§o§t;%gqg, and chromoglycine acid.

Detailed description of the invention
15
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
20 are from human blocod. The monocytes may be obtained by any
isoclation process, in particular by leukapheresis or from the
mononuclear cell fraction from whole blood (buffy coat}. Leu-

kapheresis is particularly preferred.

25 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-

30 dure may be carried out as outlined e.g. in further detail in

EP 0 581 194 Bl.



whi ch contains the white blood cells in their entirety. This layer is also
referred to as buffy-coat. Below this is the phase containing the red bl ood
cells (hematocrit). 10 In connection with the process according to the

i nvention, the nononuclear cell fraction is first isolated and separated to

obtain t es e.g. by centrifuging according t 1Jfﬂ,? hods.
Accor di nwgstzg&é%%ﬁaferred process enbodi nent, the rmr%%nuc %’r"ﬁdgﬁe‘% fraction

is applied onto a | ynphocyte separa 15 tion nedi um (Ficol | -Hypaque) and
centrifuged (see Exanple 1). ExanplZ 1 describes the preferred enbodi ment
of the inven- tion, wherein the erythrocytes and dead cells which m ght
still baltemaiivedyi,n tie Boooauchaarricelt e ackparased, seFderr ailed by
centri fugi ng, and the white blood cells incl udi,ﬁg 20 .t he nonocytes are
pr esent 1592 HntFEBHAER: oK1 thRe 2B pitdCraREURRAt O dRFOTRERSEPt &1d tHEEGwhi t e

phase mayibe eanefmdd Yopboet Tc%@lsOfufsin?n%etfhgﬁse%&hﬂ?ﬂﬁ @fhet hertipnoCyt es
within the isolate, is repeatedly cenfrifuged and washed. In the course of

thi's pPERESRLIhEMGREGFIESIRLLPD ashlifty cetrifaopsienm bhe t Ptag
centsifyge) Vﬁésﬁeée(?ﬁetilﬁeﬁ:hg: ts'ilﬁténggéét%tgf bterl%hllo%@hgﬁ&:g_sis écf%ék ng to a

particularly preferred enbodi ne met of the inventi t he
condi ti @hich ocontrtimi the t Welterohbeyd ecelld aimi hlgeisokateratre. cBnts ol | ed

such th the.i.,sq,.30 | ate contains_abo 10 -, 50,.% | ocyt.es next to the
nono- cfa/L%ggl,: By raelfsg’r e%eéa%eﬁr(?c{]h%ot%?aguﬁ%%%?a%ﬁ‘ g%?‘?‘émgrlgf elrsab%e, t he
i sol at ephast atsrtaAbAny ble- r88 Bhodd calpar (herdwddnigr.e- ferred manner 60 -

70 % nonocytes and about 10 - 50 % in a particularly preferred manner 20 -
50 % | ynphocytes, each by WO 2005/ 005620 PCT/ EP2004/ 000109 23 reference to

thejpot al, eghhe SO withCrBleN phliBeds T &LHNGE g W ltr@PtihgBAL L Yn Pery ovi ded by
granol ocytes. As shown in Exanple 4, the presence of |ynphocytes in a mag-
mononuclear cell fraction is first isolated and separated to
obtain the monocytes e.g. by centrifuging according to known
methods. According to a preferred process embodiment, the
menonuclear cell fraction is applied onto a lymphocyte separa-
15 tion medium (Ficoll-Hypagque) and centrifuged (see Example 1).
Example 1 describes the preferred embodiment of the inven-
tion, wherein the erythrocytes and dead cells which might
still be contained in the moncnuclear cell fraction are sepa-
rated by centrifuging, and the white blood cells including
20 the monocytes are present as an isolate on the separation me-
dium. Thereafter, the white phase may be carefully pipetted
off, and, for enrichment of the monocytes within the isclate,
is repeatedly centrifuged and washed. In the course of this
process, the monocytes will assemble at the bottom of the

25 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-
30 late contains about 10 - 50 % lymphocytes next to the mono-
cytes, by reference to the total number of cells. Preferably,
the isclate 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



5 nitude of 20 - 30 % referred to the total cell count, during the
culturing of the original nonocytes with MCSF and y- interferon will lead to
the generation of a significantly higher anount of CD3/CDl4-double positive
STI C, as will be the case if only few | ynphocytes (about 5 % are present
(see Fdﬂ)ﬁ ‘%2)8 To prepare a sufficient quantity of STICit is first
necessar 4% 8Bw propagati on of the nonocytes. For P¢HEROMABNEe, Kknown
growt h nmedi a suitable for nonocytes can be used; however, the 15 nedi um nust
contain the growth factor M CSF (nmacgpphage- col ony-sti rrul ating-factor).

M CSF (al so-called CSF-1) is pro- duced by nonocytes, fibroblasts,

|yffph00¥te§§réﬂ€'ee‘&€0tﬁ?é'%Bfﬁe'éeil ﬁ&@ncmka&horﬂf& &%E@&éﬁcé he

culture Ium nma referably anount om2to 20 / I um nore

prefer abll91140pm)0majllaf gy IPravd ded par grzudbrdytgw ef erred manner 5 pg/l.
Preferably, the growh nedi um does not contain the granul ocyte nacrophage
colony stimulating factor (GW CSF), because the yield of STICis reduced in
the preaenehowh tLhi BExémplerd, 2bhSupsesprond | §f olymphadftaseolisly, mide cel l's

nmust bes | ate IFN, i.e. the S e cultured in _the presence
of y2 | BN u%e é ?%Ta:%é]o% oA HF SThASe Y gg%ﬁ%ﬁﬁ 9eﬂSI\FPHREs 15‘11 after an
ini tial taeomaédﬂ@lgphééetlh%stbeg?erag Rofa¥ytLs tﬁ%h?’oMQEEt R dium

contai ning the growh factor ly on day 4 after t ni ng of
cul ti vatinbarfareme wpdés ezl ok o MHESF, gerye:feﬁ:t\ics'tl otfil & | shghsfstamtd and this

stinul ati,on i s _extende eri r, ferab 4 to 72 nor e
prefera%‘llgp‘2§ %05865/%5%(%‘? é'ﬁ%ﬁ’rs ﬁnd‘(ﬂﬁ'ﬂ ﬁ%%bator
condi ti ehe caee &f &Ygramlﬂlm@prﬁ%y@@% abmaspbe%e. afBepgeserdt (&&é on of

y-Hl:b\I [ r%lgﬂgeng)dl'um may be 0.1 to 20

To prepare a sufficient quantity of STIC it is first necessary
to allow propagation of the monccytes. For this purpose, known
growth media suitable for monocytes can be used; however, the
15 medium must contain the growth factor M-CSEF (macrophage-
colony-stimulating-factor). M-CSF (also-called CSF-1) is pro-
duced by monocytes, fibroblasts, lymphocytes and endothelial
cells. The concentration of M-CSF in the culture medium may
preferably amoﬁnt from 2 to 20 pg/l medium, more preferably 4
200 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
yield of STIC is reduced in the presence of this factor.
25
Subsequently or simultaneously, the cells must be stimulated
with y-IFN, i.e. they must be cultured in the presence of vy-
IFN. The stimulation of the monocytes with y-IFN takes place
after an initial propagation phase lasting 3 to 6 days in the
30 culture medium containing the growth factor. Preferably on day
4 after the beginning of cultivation in the presence of M-CSF,
yv=IFN stimulation is started and this stimulation is extended

over a period of preferably 24 to 72 hours, more preferably 48



5 ng/m, preferably J. to 10 ng/m and particularly preferably 5 ng/m. The
stinmulation with y-1FN may begin sinultaneously wiwth the propagation of the
nonocytes in the mediumcontaining the 10 growh factor. However

stinmulation after a 3 to 6 day long initial propagation Ehase as indicated

above, i ¥Q8¥W8d. The propagation of the cells artE¥EEARYMIOBN with

y-1FN shoul d, overall, preferably not take nore than 8 days. In any case,
treatment with y-1FN should be carrimd out such that af 15 ter the
propagation phase it lasts for at |east 24 hours, maxi num 72 hours,

pref er apby, 48, haup S.an-[tlj})%tB?r 'c%q ftef.orpé opada-, Ot% ' W@%cﬁtim akd 0fy Of t he

cells should consequent | a total prefera to 8 d%ys 20
Accor di agndsplereref err ed enbodlnent of the invention, the propagati on and
stimulation with y-interferon is carried out as i ndi cated in Example 2 in
such a way that the nonocytes are first propagated in a culture nedium
cont ai n"mmg tbacgfovdtion ast ok -apd tl'fhatt% | irdtigm afldeod Heo O hE eul tag e nmedi um
afte to 6 days. in such an anmount that a concentration of 0.1 to 20

ng/ 59 br AHGECE2PIY1E kg O AFdmparrc BREFLGUPREE S BERIR ALYy S i s
obtalneg i the nedium Preferably, the process according to the invention
i's carrled 30 out in culture vessels the surface of which has previously
been coated with fetal calf serum (FCS) or preferably with hu- man ABO

cover i ntrd neCRPIAaER, FEE o, 0 Bl ST Bl 08eh, i ™

PCT/ EP200ep 620100 25 RES bhedwseytese and tHeol hedimg aopemmiadngf fird eraction

of few haur rticular 4 to .72 hour refera Iy 12 to 48 hours and
" Bt PERr S BActtht SN T e8GR RN | hg P S (Y sifihce n a
sui t abl enfeiier prdgiyadQain Nthadd,h ANBMARBYed above, is preferred.

The propagation of the cells and stimulation with y-IFN

should, overall, preferably not take more than 8 days. In any
case, treatment with y-IFN should be carried out such that af-
}5 ter the propagation phase it lasts for at least 24 hours, at
maximﬁm 72 hours, preferably 48 hours. The period for propaga-
tion and stimulation of the cells should consequently last for

a total of preferably 4 to 8 days.

20 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

25 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
30 out in culture vessels the surface of which has previously
been coated with fetal calf serum (FCS) or preferably with hu-
man ABO compatible serum (see Example 2). Coating with FCS can

take place by covering the surface of the culture vessels with



5 conpatible serumis carried out in the sane manner as de- scribed above.
During the culturing step the cells will settle at the bottom of the
culturing vessel after about 24 hours. Due to their 10 adhesive properties
t he nonocytes and the STIC, derived fromthe nonocytes during the process,
wi |l t heWO28008200 the bottom of the respective cuIWf‘@’z%g)§‘8P9. | f, as
described in Exanple 2, the culture mediumis changed during cultivation,
the supernatant is initially carefulgy renoved, for instance 15 by pipetting
of f or decanting, and subsequently fresh culture nmediumis filled in.
Prefera , C rj to the. t_o nly

car ef ul F?g\/\%%ﬁ%\%/qgs(? H}]llgt’ ghgioﬁgﬁnih%%relf%proggéﬁg Egrggjcﬁért? an%vfe%? 20
Renovi ngothe, atihepamigiadlalrs 4carm t7akéoplra¢cepretdaxbloal 13/, te. ¢8 hbdyrsreans of a
fine cell ,scraper, or at . According to r red enbodi ment,_ of the

pr ocessa%cépdrgﬁﬁtl?%f{)rneﬂ ﬁb%ﬁ?’on?em%}%t ﬁ;e&éorh% eggh?%‘rﬁﬂ/at}o of the
cell 2bhtakesfpté@cenby ELEBAPEN! mihhdr 2 BHE t SRHELIRNZYIBh Qurbhn VARA trypsin
(see_Exanpl e g%. The trypsin solution (0,1 to 0.025 g/l, preferably 0.05

g/ 1)° cafiBea bt el dr adf SiniFithe @11 40 fide 2SR 152APAGL &8 a¥e35C to
39C, prekergbl Yagdve3s7C, in the presence of 5% CO2. 30 The enzyne activity
is then bl ocked in the usual manner and the now freely floating STIC can be
obtained in the usual way by centrifuging. They are then avail able for

i rmedi a US e, 2005/ P .0 9 pL i o | YA 4 uspensi on
in a swbtﬁggﬁg Frl\é%)l um eﬁg@i%%egggh% %\%gﬁeggighgﬁggég % sgﬁ%eyigg?ﬁfor

sever al cflay$e ioulgamtingulvarsseflorafppr oxvawt ey Botos3 danes,ta ntlaeiwt ri ent

el Y (SRE S EI8 o BbE: Plas WISL AP SRE VR | Qe U shoul g gont ain

the monocytes during the process, will then adhere to the
bottom of the respective culture vessel. If, as described in
Example 2, the culture medium is changed during cultivation,
the supernatant is initially carefully removed, for instance
15 by pipetting off or decanting, and subsequently fresh culture
medium is filled in. Preferably, however, the cells adhering
to the bottom are not or only carefully washed, so that any

lymphocytes present are not removed.

20 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
25 takes place by treatment with a suitable enzyme, e.g. with
trypsin (see Example 2). The trypsin solution (0.1 to 0.025
g/1l, 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% COs.
30
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,



5 ther the growh factor nor y-1FN. The cells can be kept in such a
nutrient nediumas STIC for at |east 48 hours. For storage over |onger
periods, the cells can be deep frozen. Protocols for deep freezing of
living cells are knowmn in the 10 state of the art, conpare iffith M et
al ., ("EPOMEY32°Cel| Culture, Cornea”, in Methods r???&%@“%‘ﬂ’bi neeri ng,
Atala A and Lanza R P., Academ c Press 2002, chapter 4, pages 131- 140). A
preferred suspension nmedium for deep2dreezing of the cells according to the
invention is ABO conpatible serumor 15 FCS both suppl enented wi th DVSO.
Accor di Bgrt 8nQey eHROLEBBAs Ofn LD LN\RALLOA! hRgGehl, SUgpen:, spes,
containing self-tolerance 1 nducing cells obtained from steps c) or d) may
be furt Hevepari f kel Wwamh aleopoet keptt fios es@Gradl I yswhilsh peirhdcuhar ant i body
Gw7, s S bt al ub-. gopul.ation STl Cw.. Met or. C rification
are desgf?bggf}rg‘%\;ﬂé{%% 2e{%§i {% 8§¥§br§?n"§ rtl“(g:)‘{},\%i'L ur [&%@a&?“%r é?%grgﬁgﬁrﬂ)odi ment
of the phgent)i,owhe2eisuthiseldresareasidechedi im oshthbd SEbA:ppuhat+on, which
co- gxpress the antigens and CD1 their cell surfaces. . Methods for
sel etti ﬁ§e§u ececﬁc?ng efﬁ%%’\ﬁn T t\ﬁ'gIEgi]'t .ﬁ@aﬁ?ﬂﬁ e§% oS Ut FPethods are
the " Fl dachssemitAcdrity aleldigmCes | STIROrAidr@at ¢ EAED) 48 tHwir'd.mmuno Magneti c Bead
Sorting" and the 30 "Magnetic Activated Cell Sorting" (MACS), or the
so-called "Rosetting Method" [see Grelig-Meyling F. et al. "Sinplified
procedurpg f Q{:ofsgge SEH @dr%féro cRugaR, Tenand NN -cErC ¥l YeepVe¥ozedng: 33,
5-8 (1977)]. WD 2005/ 005620 PCT/ EP2004/ 000109 27 The selection of the STIC
sub- pop&ratpenl STEccDdeerDidec zing takelipinrecelikcaty knrom the SR C
popuhat i bt ai f st I, f .1 he_.abaqve- desgLi. cess of
theLl'Pnvesglrai?itgn,Oeflo;19 Pforgn%nf hé:%%%a%;éy -éggg‘ggpu 'at?%ng!The (I g:{ptlgrﬁg\%\géft o]
proceedCedanfulture, Cornea”, in Methods of tissue engineering, Atala

A. and Lanza R.P., Academic Press 2002, chapter 4, pages 131-
140). A preferred suspension medium for deep freezing of the
cells according to the invention is ABO compatible serum or

15 FCS both supplemented with DMSO.

According to one embodiment of the invention the cell suspen-
sion containing self-tolerance inducing cells obtained from
steps ¢) or d) may be further purified with respect to those
20 cells, which bind the antibody GM-7, so as to obtain a sub-
population STICay;. Methods for such purification are described

above in detail.

According to a further preferred embodiment of the invention

25 such cells are selected from the STIC population, which co-
express the antigens CD3 and CD14 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

30 “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)].



5 that a stepwi se enrichnment of STICCD3+/CD14+ wll| take place. In a
preferred enbodi nent of the invention the cells of the STICCD3+/cD14+

sub- popul ati on according to the invention are used per se for the

product i ?vn of @tg)har maceuti cal conposition for 10 the in vivo Fr evention
and/ or t Vet aut oi mune dis- eases. Exanpl es ofCYHRAMANS? mune

di seases are: 15 Rheunmatic di seases with autoi nmune features, in particular
rheumatoid arthritis, SLE, Sjbgren's2mi sease, scleroderna, dermatonyositis,
pol ynyositis, Reiter's syndrone; Diabetes nellitus; 20 (r) Autoi mune

di seasesnef sthecbl §9dsandpbl Q;@?cvgﬁﬁ%%ig;uoli 1R grtricGul AL, LAUL O

henol ytic anem a (Al HA), autol nmune ocytopenic purpura (ITP),
anti - phospael dbrertalit | they RALOMeoPwhatidn tabsaipetly Zrowr Btems nodosa

group, WeognepsScid MR ORLS oIVRALSHI NI HBICH | b1 Serghant cell
ar- teritis), systemc lupus ery?’ ehat 0sus,” i xed ‘essent ral cy-
r ogl obulkthreMIa CansAsubpopukaidiceasese ofLather!| iweyr , tbn grerddesl Beamat oi nmune

30 hepatit]s rimary biliary cirr .S, and primgry,sclerosing cholangitis;
V0 2905805630 TS BOFDBTEh S TR ERRE I SE48eREBHE The t hyrord. in
particul ar Hashi- noto's disease, G aves' disease; Autoi mune diseases of

the central nervous system _.in par- 5 ticular nmultiple sclerosis, nyasthenia

gravi s; 1@nd BRIGFEISIETRI5iTeRsest ithepdmvieaiiar fdvpHigfds Wi gfé}f“?s,

penphi ggs¥geget ans 1suE>egBBh95'§ic§rP|A&Fo%‘a%ngs%@:e%'héu%ﬂ%énﬁwﬁ drongsaqd
Brazilian penphigus. 1
rer se for the production of a pharmaceutical composition for

10 the in vivo prevention and/or treatment of autoimmune dis-

eases.,

Examples of such autoimmune diseases are:

15 o Rheumatic diseases with autoimrmune features, in particular
rheumatoid arthritis, SLE, Sjdgren’s disease, scleroderma,

dermatomyositis, polymyositis, Reiter’s syndrome;

_ o Diabetes mellitus;
20
o 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
25 granulomatosis, hypersensitivity wvasculitis, giant cell ax-
teritis), systemic lupus erythematosus, mixed essential cy-

roglobulinemia:;

¢ Autoimmune diseases of the liver, in particular autolimmune
30 hepatitis, primary biliary cirrhosis and primary sclerosing

cholangitis;



The useful ness of STIC for inducing self-tolerance is shown for mce in tw
nodel systens of artificially induced colitis resenbling an autoi nmune

di sease (see Exanples 8 and 9). 15 These nodels are the dextran sul phate
sodi um (DSS) -i nduced chronic colitis (Exanple 8) and the CD62L+/ CD4+ SCI D
transfer WHBHEPYB chronic experinental colitis in ni BEVEROMAOWI0) . |n

both nodels m ce develop a chronic colitis with synptons re- senbling the
human colitis ulcerosa. 20 In both npglel systems adm nistration of STIC
shortly after the disease onset |eads to the suppression of the typical

synpto f. t.he colitis conpared to yntreated ,aninmals,or. animals, treated
with "g‘ént;?uoHOlgLér‘lupg" c%:'tfaﬁas(?g nd Egﬁt %ihﬁ(rgﬁic (dbePERHICHIAL (HRERIB and 9).
As di scussettlode seax6pSGtated MAiBEak€ACt i ons are also in- volved in the
devel opment of allergies. It has been shown by Bach et al. (loc. cit.),
that CD4+ cells, which conprise 30 CD4+/ CD25+ cells as a subpopul ation, can

mtigateg t S-4:Sl f _experi a i n hal onyel jtis (EAE).
Since. “as Siandne: 4i3eded’ o BEL BEALPLL b RS FUEERRS FRVBRE' D Vo
20055005620 PCErERR2004p DO 0460 r2d sdunyastheiimamrnaviseasadof the CD4+/ CD25+ T
cell population, the cells are also useful for the treatnment of allergies.
So, according to a further preferred enbodi nent of the inven- 5 tion, STIC

cont ai NieNg PNAFIABCEKLH CHiSeat8sUSEE f L VELmmh i andA eat ment of
al l ergies. Pharumaceuti calJL Sr epgr at %ongéﬂ%ﬁ(%ﬁea?%m%%%& S%ﬁéeég%éo'r ding to

t he i nventPesphiEhisc v agedaplst ainrephfigom Sodpadyusi Skeeprodshd eys-of the
i nvention ed_LD: a. ically accept able carrier preferably in
on. g epded %11‘ y p P y
a quantity of about fbglﬁb ﬁ%g%%§85%07 cells/mM and nore preferably of
abou® 1 x 106 cells/m of
The usefulness of STIC for inducing self-tolerance is shown
for mice in two model systems of artificially induced colitis

resembling an autoimmune disease (see Examples 8 and 9).

15 These models are the dextran sulphate sodium (DSS)-induced
chronic colitis (Example B8) and the CD62L'/CD4" SCID 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.

20
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-

25 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
30 CcD4"/cD25" cells as a subpopulation, can mitigate the progres-
sion of experimental allergic encephalomyelitis (EARE). Since,

as shown herein, the administration of STIC results in the in-



the preparation. 15 In a further preferred enbodi nent of the invention the
cells of the STICGW sub-popul ation according to the invention are used
per se for the production of a pharmaceutical conposition for the in vivo
preventign)ﬂ@%&g treatment of di seases asso- ciated Fﬁth di st ur bed

sel f-tol erance. I n one enbodi nent of the invention gﬂ@ﬁ”ﬁﬂﬂ?Wﬁceutica
prepa- ration may contain vital STIC6a, cells according to the inven- tion,
which bind to the anti body GW7, susi®ended in a pharma- col ogically
acceptable liquid carrier, preferably in a quan 25 tity of about 1 x 106 to

1 x 108d¢etisd Wf and ifBEeapé eberatd ¥peofcepoulr teX1186pGeht £éd7 @fe t he

preparation. In the nost preferred enbodi nent of the invention such pharna-
ceut i cafeblefdeafiléR Ha§Iebnien rhe tapabremcodAd3es9iesk | s ac- 30 cording
to the invention, which co-express the antigens CD3 and CD14, in a quantity
of preferably about 5 x 105 to 5 x 107 cells/m and nore preferably of
about 55%, 186c@eding Ho ¢f fumtheyr guafarired. eviBdQUOS1005H 20hPCAMERP2004/ 000109

30 The e gﬁﬁpr' Rk ' .pr.eparati c ' 1e cells
accd?diﬁgg¥b t eai4§%§%§Bgﬁ&gﬁgggﬁéé§yﬁ4%aggpﬁgéiggéﬁgg¥5a?$%a%é57%{uﬂ erat ed
medi um tSontabkl /ermedeataeet fof aXangiepl e R nger sol ution, physiol ogical
saline or 5to 20 % hunman al bum n solution and the |ike. The pharmaceuti cal

conpositions containing STIC according to the invention rmay be adm ni stered

via a vahhghycafticaat %ﬁ:e@fara%@oﬁgmmﬁilys'[do&ttiaﬁﬂ dependi agronatberdiody site(s)
affected bg the respective djsease. In preferred enbodi nents of the
i nventi 6A tRai I dirte ebbilehl 2EBnpo e Sre8n sbePadii Af sERP RIS r ave-

NOUgH Y, o8t baPLAL Ak h¥en SHAE UL ANGARY, 1hnG" 3HeH-IBLEYE 1 LA accept~
able carrier preferably in a quantity of about 1 x 10° to 1 x

107 cells/ml and more preferably of about 1 x 10° cells/ml of

the preparation.

15 1In a further preferred embodiment of the invention the 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-
ciated with disturbed self-tolerance.

20
In one embodiment of the invention such pharmaceutical prepa-
ration may contain vital STICgy cells according to the inven-
tion, which bind to the antibody GM-7, suspended in a pharma-
cologically acceptable liquid carrier, preferably in a quan-

25 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+/cpis+ cells ac-
30 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.



peritoneally or intrathecally. The pharnmaceutical conpositions 15 can
further be admnistered directly into a specific organ, such as the liver
or nuscle, per inhalation or into body cavi- ties. The pharnmaceuti cal
preparations containing STIC as active in- 20 gredients can al so be used for
the prev¥@ti%8108$20aut oi nmune diseases in those casesPGHEFB04HE0Yene
responsi ble for the de- vel opnent of the disease is known. If an individual
is diag- nosed as a carrier of a gengpassociated with one or nore auto-

i mmune di seases, the outbreak of the disease can be prevented 25 by

adm ni stering STIC derived from autol ogous nonocytes in an early stage of
life. In a preferred enbodi nent of the inven- tion the autol ogous STIC are
cocul t ufed vaktdveaudie)é@gmm Iym:ﬁmgtheslamtepatdatubﬁspem;r deorkpiessed by

t he respect gene. | ead to .the devel o nt, of aut ol pgous regul a
30 tor y%$ r?ﬁﬂr&cﬁ%&rébﬁ& yoc sy W’eer}téé’ae&‘ﬁs&’&“@ O?IUBEY SlégI’hese

regul at obyidal yypherytes evametihaRdpam! esﬁﬂﬂ&lﬁlétlﬁé@ﬁb t@re therregppctive

i ndi vi dual as descri bed, bel ow i n Exanp (corresponds to Exanple 13 of

PCT/ %PoQ/le7é%ﬁfﬂerW%@m@omﬁmﬁ%%@o&ﬁé@eqogr 31 9% 20 fhr hwaan

enbodi mgaLuRi nt g1 diventheniho T Giean be used for prevention in those cases
where the autoi mmune di sease occurs inintervals, as for instance in

rheumatoid arthritis. If the pharnaceutical preparation containing STICis

admi ni Str%eﬂah frmachOEs LDE be‘h chPE %irﬁ{h‘i%%garﬁﬁi: Ogéc&?d%xgqe gi sease,

fur- ther outs can be p even ons according to the
i nvent i adhendyveahian nmayt he a&ﬁiﬁlswwmedlww&zmbvamimxyfoﬁnrsmtmsd¢fof t he

Cel 18 DEPRABT R T Yhe R gl | G BT F A o ohEESCa W bEPE 1o ¢ he
anti bodyeehbdtite @1 ssAldLCOBT KRt 1ol lenbodinght § 0oEXBHESSnvention
said pharmaceutical compositions can be administered intrave-
nously, intraportally, subcutaneously, intradermally, intra-
peritoneally or intrathecally. The pharmzceutical compositions
15 can further be administered directly into a specific organ,
such as the liver ox muscle, per inhalation or into body cavi-

ties.

The pharmaceutical preparations containing STIC as active in-
20 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
25 by administering STIC derived from autclogous monocytes in an
carly 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-
30 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).



the antigens CD3 and CD14 on their cell surface. The prepara- tions may
contain the respective cells in a quantity of pref 15 erably at least 1 x
105, nore preferably at least 5 x 105 and nost preferably at least 1 x 106
cells per mM suspended in a liquid carrier medium The nedium my be a cell

culture ort mnediumwel | -tolerated by cells 0 20% hu-
man al bu‘g‘lbr%m}ssg’?&ti'?on. Alternatively, the cells wthi ncﬁﬁﬁﬁ%ﬁ%ﬂ?g{)ar ati on may

be deep-frozen and contained in a suitable storage nmedium such as e.g.
RPM wi th 50% human al bum n sol u- ti3dn and 10% DMSO. Finally, the invention
also relates to a nethod wherein the 25 self-tolerance inducing cells of

t he i nvantd ourtBErCembdl Gk o@rth%TllaG@?atAQB;MsTmr@ms@ ds¥d gierating or
expandi ng aut ol ogous _regul atory hocytes in vitro. As shown in Exanple
6 (cor -PrSAdrnd &th&rrﬁPéeizwaﬁrP EP@BF@WBB FREAHY RICUES vi- tro

cocul tiwatioeRfa1 BN Gs GRET %%BQHH!:QQJ.EO::{-?&:E%&’M& A AN 130 G §5,d €ads to a

significant proli feration of regulatory T- |ynphocytes, in particular of
CD4+/ CORREnaneyscplepreparatsion m@ﬁ@néngoéﬁﬁl éstédlgbwe?féﬂ@chrﬁﬂ—or expand

by Vo 3005/ 658651 Bt LrBoUATO0BES. 2 1t 15 casul tun g ST dor 1 ved

f r om notloey thesadkf cahsi oaht -beviptheadentetih aut ol ogous | ynphocytes. Direct in
vitro culturing means according to the invention 5 that STIC and

| ynphocytes are cocultured in direct physical contact wthin the sane

nmedi um Cell |pispapseiphif becordidgkamplthe Gnventibhsnapt bontdire wirdilum

pref erabl tains the respective 10 cells i.e. STIC and |ynphocytes in
about eﬁﬁé‘? ‘gT‘Jrcmu‘H)%r% btaineeatrrm nsteRuRht PfthP PrOCERShIY 4P east 1 x

10530 Mof @reriQrer bl ter@lath§asy, O thelFr R4 a0Rshs PHELCIARID4 AL dedayt 1 X
belonging to the sub-populations of STICsy cells, which bind
tc the antibody GM-7, or of STICep3s/cpis+ cells, which co-express
the antigens CD3 and CDl14 on their cell surface. The prepara-
tions may contain the respectlive cells in a quantity of pref-

15 erably at least 1 x 10° more preferably at least 5 x 10° and
most preferably at least 1 x 10° cells per ml suspended in a
ligquid 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

20 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
25 self-tolerance inducing cells of the invention (STIC, STICgu?
or STICcpa+scpra+) are used for generating or expanding autologous
regulatory T-lymphocytes in vitro. As shown in Example © (cor-
responding to Example 12 of PCT/EP03/07551), the direct in vi-
tro cocultivation of TAIC, corresponding to STIC with lympho-
30 cytes leads to a significant preoliferation 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 CD4*/CD25" lymphocytes, by



106 cells per m suspended in a liquid carrier nmedium the me- diummy be a
cell culture or transport nediumwell-tolerated 15 by cells, such as 5 to
20% human al bum n solution. The co- cultivation preferably should take place
under physiol ogical conditions at about 37C, e.g. in_ an incubator, for

pr ef er abMP 204885203 to 5, nore preferably 4 days. 20 Y¢VRRROMERA i n Exanpl e
7 (corresponding to Exanple 13 of PCT/EP03/07551), that transpl ant
acceptance can not only be induced By adm nistering TAI C generated from
donor nonocytes to the recipient, but also by readm nistering recipient

lym phagyeeslyocbbeltesiny egitic Widihrdwnverdn exdriisioesbesn ghregity 25
cocultured in vijtro with TAIC prepared from donor nonocytes as described

above. EFAPRArYYER SHologrEsakE@PkeaYYSS i nduced by readnini stering
aut ol ogous | ynphocytes to the patient, which have previously been directly
co-cultured with STIC prepared fromthe patient's own nonocytes. 30

Accor di Rgreeta frur vhero epbbtiining veanse acoeedingn toegtitait dnyenTidynphocyt es

can the r a ' it.r o] -y Cyl es:QLLgi LE romthe
i v doare oTE HrERTLabh el b ot s R PR EBS0BB08The 3
cocul t ucengaot wybiphoctte sameomethig, | asi Vi dusdxemplh £SEHCinoERgmpad¢ i ng from
nmonocytes of this individual. Readm nistering the cocultivated |ynphocytes
to the récipient will lead to in- duction of self-tolerance, as shown in
Exanple 7. 5 The regul atory T-1ynphocytes so prepared may be isol ated by
FACS as _descr.i bed herein (see ,above) and may be used in a pharnmaceutical

pr epar atPort¥sr BPEhtihgy BadAEy RueLerPRY orONERIBE s E8CaLESPESFEEC W t h

di stiprbedi3sel fi- 0l eymanceathel @hghddiR ek0 62! diSo @ ecgusPendel hinBers
phar macol ogi cal | y acceptabl e carri ér
and each in a quantity of preferably at least 1 x 10°, more

preferably at least 5 x 10° and most preferably at least 1 X
10° cells per ml suspended in a liquid carrier medium; the me-
dium may be a cell culture or transport medium well-tolerated
15 by cells, such as 5 to 20% human albumin sclution. The co-
cultivation preferably should take place under physiological
conditions at about 37°C, e.g. in an incubator, for preferably

about 3 to 5, more preferably 4 days.

20 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 mconocytes
te the recipient, but also by readministering recipient lym-
phocytes to the recipient, which have previously been directly

25 cocultured in vitro with TAIC prepared from donor monocytes as
described above. Similarly, self-tolerance can be induced by
readministering autologous lymphocytes to the patient, which
have previously been directly co-cultured with STIC prepared
from the patientfs own monocytes.

30
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



as descri bed above. The invention is illustrated in further detail by way of
exam ples. 15 If not defined within the exanples, the conposition of the

me- dia and substances used are as follows: 1. Penicillin/streptonycin
sol uti on 20 10,000 units of penicillin as sodium salt of Benl cillin G and
1000 pg YOI n as streptomycin sul phate per m PGIHER2DYOBYILal sodi um

chl ori de solutlon (NaCl 0,85 %9 (G bco Catalogue No. 15140122). 25 2.
Trypsin-DTA 0.5 g trypsin and 0.2 g #DTA (4 Na)/1 3. RPM 1640 (Ix, liquid
(11875)) contains L-d utam ne 30 RPI\/I (Roswel | Park Menorial Institute)

Medi a 1648, B 180 BfCh(f;ﬁgI A, Wich oam Pendisedyexhensiyel y for
nan} mal ian cells. WO 2 00 620 PCT/EP2004/000109 34 Conponents Mol :

wei ght Wn AGELEOBI aoregyted)of | Hokyamidiwalued - CReeflubnbstesing ( Ca( NCB) z

4H20) 2 d 5 4
sul p)hatgﬁ d%odqrfé%ﬁls LEAbASGKHE T8 Ul E oLl bRy (Kégg)*g%%és‘tz)%ol. 60165 44
Sodi um @m:*alrd:mrmft sel RaEClBYardzk ,2 @30 showa 31 B Mkar®ddi m phosphat e ( Na2HPO4)

142 ?00 00 5.63 Further conponents d ucose 180 2000.00 11.10 @ utat hione,
reduced 307 1.50 0.0032

The regulatory T-lymphocytes s¢ prepared may be isoclated by
FACS as described herein (see above) and may be used in a
pharmaceutical preparation for preventing and/or treating of
diseases associated with disturbed self-tolerance wherein the
10 cells are suspended in a pharmacologically acceptable carrier

as described above.

The invention is illustrated in further detail by way of exam-

ples.
15
If not defined within the examples, the composition of the me-
dia and substances used are as follows:
1. Penicillin/streptomycin solution:
20 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).

25 2. Trypsin-EDTA
0.5 g trypsin and 0.2 g EDTA (4 Na)/l

3. RPMI 1640 (1x, liquid (11875))
contains L-Glutamine
30
RPMI (Roswell Park Memorial Institute) Media 1640 are en-
riched formulations, which can be used extensively for mam-

malian cells.



Phenol red 398 5.00 0.0125 Am no acids LrArginine 174 200.00 1.10
L- Asparagi ne 132 50.00 0.379 LAsparaginic acid 133 20.00 0.150 L-Cysteine

di hydrochl oride 313 65.00 0.206 L-QGutamninc acid 147 20.00 0. 136

L-d utam 14 00.00 2.05 dycine 75 10.00 0.133 L-H stidine 155 15.00
W ik

0.0967 L

L- Leuci ne 131 50.00 0.382 L-Lysine hydrochloride 146 40.00 0.219
L- Met hi oni ne 149 15.00 0.101 L-Pheng4al anine 165 15.00 0.0909 L-Proline
115 20.00 0.174 LrSerine 105 30.00 0.286 L-Threonine 119 20.00 0.168

L- Tryptjopman 204 5. 00 0. 0Z2#5 - Tyl Osi e ansodr url_ Of yjt at € 201 _29]
L-Val i re“ompomes® 00 0. 171 Yitadti MoBreehtn 244 C@!wziaﬂgdloog Molagity| (YU
pant ot NeR@kmicdadtd 0. 25 0. 0005 Choline chloride 140 3.00 0.0214 Fol
4 . G:T}GZZ rtrosttot—38§-—35-06—6-%9 Nt ranrde—122—1+—66-6
p-anin H@hmin@%;@@@ggﬁm 137 (1. 00 0.00%8 | Pyri doxioh®® HO 206 2430
Ri bof | |°H53135=6h1£% 0005 75 400.00 5.30
Magnesium sulphate (MgSO,) 120 48.84 0.407
Sodium chloride (NaCl) 58 6000.00 103.44
Sodizm bicarbonate (NaHCO,) 34 2000.00 23.800
Sodium phosphate (Na;HPO,) 142 800.00 5.63
Further components
Glucose 180 2000.00 11.10
Glutathione, reduced 307 1.50 0.0032
Phenol red 398 5.00 0.0125
Amino acids
L-Argining 174 200.00 1.10
L-Asparagine i32 50.00 0.379
L-Asparaginic acid 133 20.00 0.15¢
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
1-Histidine 155 15.00 0.0967
L-Hydroxyprofine 131 20.00 0.153
L-Tsoleucine 131 50,00 0.382
I-Leucine 131 50.00 0.382
I-Lysine hydrochloride 146 40.00 0.219
L-Methionine 149 15.00 0.101
1-Phenylalanine 165 15.00 0.0909
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
I-Valine 117 20,00 0.171
Vitamine
Biotin 244 0.20 0.008
D-calcivm 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 HC] 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. 199: 5198 (1967)

$¥Poline 131 20.00 0.153 L-1sol euci nePOTEP2/9E109. 382

00 0.110

c acid
0081
0. 0048



Thiamin HO 337 1.00 0.0029 Vitam n 812 1355 0. 005 0.00000369 Reference:
Moore GE., et al., JLAMA 199: 519 (1967) WD 2005/ 005620

PCT/ EP2004/ 000109 35 4. PBS (Dul becco's phosphate buffered saline) of. J.
Exp. Med. 98:167 51954): Conmponents g/1 KC1 0.2 KH2PO4 0.2 NaCl 8.00
Na2PHO4 1930058020 j o] | - Hypaque: Lynphocyte separ at iFSH/EFRYH{IPA109
(sacchar ose/ epi chl orohydri n- copol yneri sate My 400, 000; Density 1.077,
adjusted with So- diumdiatrizoate). 350 6. L-Gutamne Liquid: 29.2 ng/n

7. Macrophage-colony stimulating factor (M CSF) Reconbi nant human M CSF from
E. coli; contains as nononer 15 (18.5 kD) 135 ami no acid residues including
the N-t 4 mERE (Pudbared| s phosphates buffased sabinrpInedf widh ExovolMed. nass of
37 kD, (od.GVA Q@@ghpgue No. M 6518) 8. y-Intesfaron (y-I1fl5) 20 Reconbi nant

human y-1FN fromE. coli; 16.7 kD protein con- taining 143 amno acid
resi dues (CHEM CON Cat al ogue No. [1F002) 9. Dextran sul phate sodi um 25
Si gma- Al drich 31403,f salt, MN40 kD 70057 005620 PCT] EP2004/ 000109 36
Exampl e 1 Components g/l

KC1 0.2

KH,PQy 0.2

NaCl 8.00

Na,PHO, 1.15

5 5. Ficoll-Hypaque:
Lymphocyte separation medium (saccharose/epichlorohydrin-
copolymerisate Mg 400,000; Density 1.077, adjusted with So-

dium diatrizcate).

10 6. L-Glutamine
Liquid: 28.2 mg/ml

7. Macrophage-colony stimulating factor (M-CSF)
Recombinant human M-CSF from E. coli; contains as monomer
15 (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)

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

9. Dextran sulphate sodium
25 Sigma~Aldrich 31403, salt, MW 40 kD



Separ ati on of Mnocytes from whol e Bl ood 5 Whol e bl ood was obtained from
human patients by two different nethods: a) Leukapheresis: Leukapheresis
was carried out using a COBE(r) Spectra' M apheresis system (Ganbro BCT,
Lakewood, é}ﬁm4ﬁ§%ﬁ in 10 the nmononucl ear node (M\Z) according to the
manuf act urer g &t ruct i ons (COBE Spectra Version 4. 72804 P"?'.mb). b)
Conventi onal separation of bl ood conponents: 450 ml whole blood was m xed
in atriple chanber bag set with 63 dg of a 15 stabiliser solution which
contai ned, per litre H20, 3.27 g of citric acid, 26.3 of g trisodi um
citrate, 25.5 g of dextrose and 22.22 g of sodium di hydroxy phosphate to
avoi d coagul ation of the blood and to feed the cells. The pH of the
solution was 5.6-5.8. 20 To sepa®xe@plecl conponents of the bl ood, "sharp

centrifuging"” of té&ﬁ%ﬁg%ikﬂrgf§§?#§#ﬁ%5ﬁ%gghl*hggér%$é§&n” at 4000 rpmfor

7 mnutes at 20C. This resulte ayering corpuscu- lar and
non- cor puscul ar conponents within three layers. By us 25 ing the bag set in

o cosba ThrE0 AR M Bl 1880, ThplichimaB P AP SRR BN e T bag and |

t he 'so- wetheds buffy-coat remained in the mddl e bag and contained a vol une
of approximately 50 m. 30 From both nethods, the quantity of 50 m of
freshly obtained nononuclear cell fraction was then divided into 2 portions

of 25 ni) epgih A5kt 29 QRLRNEPet sOfa b i e PRGUE, ratdopaNo
200570056200 PeSTEBI0047 006 108 “P5¢ ﬁedfui%argeggt%:%%eﬁym?%ﬁgahﬁdé been
i ntroducspeptea™ouphyresi® s{yvemO(@dmbed cBoT ! URES&wood, CO, USA) in

10 the mononuclear mode (MNZ) according to the manufacturer’s

instructiocns (COBE Spectra Version 4.7/5.1/6.0/7.0).

b) Conventional separation of blood components: 450 ml whole
blood was mixed in a triple chamber bag set with 63 ml of a

15 stabiliser solution which contained, per litre Hz0, 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,

20
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 compecnents within three layers. By us-

25 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.

30
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-Hypaque separation



This preparation was centrifuged for 30 mnutes at 2500 rpm 5 w t hout

braki ng. Thereafter, any erythrocytes and dead cells that mght still be
present in the nononuclear cell fraction were below the Ficoll phase,
whereas the white blood cells, including the nonocytes, were separated off

on the Ficoll as _white interphase. 10 Subsequently, the whi i nt er phase

i ncludi ndv? H@S’ﬂ?;ﬁ%?cyt es was carefully renoved by pi pEEﬂE%‘m&ﬁO&l% xed with
10 mM of phos- phate-buffered saline (PBS). 15 This preparation was then
centrifuged three tines for 10 mn- @gyes at 1800 rpmw th braking, the
supernat ant being renoved by pipetting after each centrifuging process and

fresh PBediem im@peatiodugednidd) 1he s&&h PeElsdicas serbliethsal, tihgbottom of

the centrifugin vessel (Fal con tubes) contai ned the nononuclear cell
fractiorEwe iPUemlt FalAPROEYRSSS. c) The nonocytes required for the nouse
experinments 8 and 9 25 (performed wth genetically identical mce) were
obt ai ned from spleens of syngeneic donor mce. The spleens were passed

t hr ough Ehisneptepmstiddnsivase eamderi faigedhtfopr ek umbnatres t At 25A0s rpepar at ed

cell s were .resuspended i n,PBS. .The suspende spl een cel,l s re l.ayered onto
a 25%n1 "E‘"leccho%l%- rpag(dﬁlg'sgr SFE256°F1 oﬁnﬁe&rty%h%ﬁeg e%aﬁ%e&r?%nﬁ%%%ced
previ ousthat nhigtB0 $iiliFabe ofrdddias. infheheraseshiic asas ddian fxyddiaumed in the

same way as described abov 2005/ 005620 PCT/ EP2004/ Q00109 8 Exanple 2
Pr opagat Hht ait WbdFee catFs 10%)?%' MBRBESE 2 s B THELEG ﬁ%\?&# d’r?liﬁd

pr opagat i il _fi nigh & NP RNEGE eWRS we k! isefartiéd | BrAUbhI @Rk MRELUM Wsth the
foll ow ng conposition:
white interphase,

10
Subsequently, the white interphase including the monocytes was
carefully removed by pipetting and mixed with 10 ml of phos-
phate-buffered saline (PBS).

15 This preparation was then centrifuged three times for 10 min-
utes at 1800 rpm with braking, the supernatant being removed
by pipetting after each centrifuging process and fresh PBS be-

ing introduced.

20 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
25 (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-
30 tion medium which héd been introduced previously into 50 ml
Falcon tubes. The procedure was then continued in the same way

as described above.



RPM 1640 medium 440 ml  Fetal calf serum (FCS), 50 ml alternatively, ABO
conpati ble serumPenicillin / Streptonycin 5 m Solution Total volunme 500
mM The nutrient nmediumcontained 2,5 pg / 500 nM M CSF. 10 The nonocytes

i sol ated | 1 were suspended in atotal quantj f 106 cells in 10
m  of the%ﬁ?@gﬁﬁ diumand transferred onto a Petr?éTVfFﬁzH‘f 988% hm i n
dianeter) . The Petri dish had previously been filled with pure inactivated
FCS and 15 the FCS had been poured of3gafter 24 hours in order to obtain
inthis way, a dish coated with FCS. The Petri dish was covered with the
appropriate cover and kept for 3 days in an incubator at 37C. The cells
settled at the 20 bottomof the Petri dish after 24 hours. On day two, the
sSu pernatant was plpetted of f and Exa@pdet 2i di sh agai n fllled with 10 m of
fresh nutrient %#%? a Mo tepf nutrient nmedi um
were 25 added and agﬁ ﬂ %ﬁé agalfr]f%g?%ggdggn %hérﬂ; r a further 48
hours in the incubator at 37C WO 2005/005620 PCT/EP2004/000109 39

Subseguent |y m . of tr soI tion eac ed 1:10 with _PBS were

i pot Pod PRt 5t haTmerrn | B1Eh RaRRe Al P herh BPARCYORR Webt SPBFISD i nut es
in the |nuubﬂmcwuﬁﬁléﬁkaeﬂlﬁheW£%ﬁtﬁﬂe foheowepar edmpssiafidnie cel I s adhering
to the bottom of the Petri dish was carried out wwth a cell scraper in such
a way that the major part (>90% of the cells floated in the

RPMI 1640 medium 440 ml
Fetal calf serum (FCS), 50 ml

alternatively, ABO compatible

serum
Penicillin / Streptomycin 5 ml
Solution

Total volume 500 ml

The nutrient medium contained 2,5 pg / 500 ml M-CSF.
10
The monocytes isclated 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
15 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
20 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 vy-interfercen in 10 ml nutrient medium were
25 added and the dish was again closed and kept for a further 48

hours in the incubator at 37°C.



supernatant. 10 The total supernatant (10 m of trypsin solution + 10 m of
medi um) was pipetted off, conbined in a 50 mM Fal con tube and centrifuged
for 10 m nutes at 1800 rpm The supernatant was then discarded and fresh

nutrient nmedi um %ﬁsee above) was added 15 to the precipitate (the remaining
cel | pel | 2000420 ot nutri- ent being added per 106 &t EP2064(a0109

determ nation of the cell count for the determ nation of the exact dosage
t ook place ac- cording to known nethogts, conpare Hay R J., "Cell Quantifica-
tion and Characterisation”, in Methods of Tissue Engineering, 20 Academc

Press 2002, Chapter 4, p. 55-84. This cell suspension was centrifuged (1800
rpm 10 m nutes, see above) and the cell pellet were incorporated either
into PBSubsequaniEpl il@almlowfl fryrain nsolNG@n (gelepsiddlufedSibte @btlyuent |y,

Aot ot BEENAURCARTLOLELACHLOR, £AD bRKS PARER Thic | E0Ltdq Phefitd Mlli® Mours.

Al ternatively, cen ugl ng-a

cont ai ni REst kePSifior E@S/rn@kv{ﬁ@ew/aﬁnaaféech@&bét@@zwgsm. 30 diumto the cells
and these were deep frozen in a volune of 10 m. W) 2005/ 005620
PCT/ EP2004/ 000109 40 The freezi ng nmedi um cont ai ned 95% FC3 and 5% DMSO. I n

each Ca%‘ﬁeré‘&’ﬂé’f" R Tp]al(}@t‘i%h' gz "L & éé&ﬁ%%%fh%&% I B50+he ”1339% mthe

medi um and cool ed ‘in't | om ng steps: m nute on ice; ours at
-20C i n viietpeePebol e@llsnywzeqs)omaMd ozdt Wabhs aatel80€cirap&t yimpsuch St or age

henotypic "eRafiBt A% fedahi PRER SRAVEE-o%ithe BELLT nibett ) Th ome
cyt onet r;supeﬁnitIE&trmnocyt es used af-
10
The total supernatant (10 ml of trypsin solution + 10 ml of
medium} was pipetted off, combined in a 50 ml Falcon tube and
centrifuged for 10 minutes at 1800 rpm. The supernatant was
then discarded and fresh nutrient medium (see above) was added
15 to the precipitate (ﬁhe remaining cell pellet), 1 ml of nutri-
ent being added per 10° cells. The 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,

20 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 inte NaCl (physiol.). Subse-
25 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-
30 dium to the cells and these were deep frozen in a volume of 10

ml.



ter cultivation and y-1FN stinulation of the original nono- cytic cells. The
cultivation and y-1FN stinulation of the original nonocytic cells leads to
significantly increased .15 binding of GW7 after nodification (right hand
graph in Fig. 1) conpared to cells before nodification (left hand graph in
Fig. 1). | 3 to 7 below are taken from PCT/ EPQ3/07551. They
characterﬁ@%ﬁpﬁgg?ggnsplant-acceptance i nducing cells f EF%?”“WWE?Iosed
therein. Due to the simlarity of the TAIC of PCT/EP03/07551 and the
self-tolerance inducing cells (STIC) 4f the present invention (see above)
the results reported in 25 these exanples also apply to the STIC. Mre

preci sel yhet Heceebng t feai uftxadRtasnedt 95¢ lpekowrshoss " pMeat arceddch
popul ation with optim sed suppressor function 30 can _be isolated fromthe

TAI C popGif$&i ofPRERSIREE 1At t1r S@LLst Weaei dRCBFPBFREFAalEBndcylestini th

M CSF anghy-hdihhuns binukabion {Arauotchhe, ayaidalidi ty of the monocl onal
anti- body GW7 (Exanple 3); WD 2005/ 005620 PCT/'EP2004/ 000109 41 ~ that

| ynphocytes present in the nonocyte fraction have a great influence on the
generation gf 4$@CQ§+183LIS ef- fective as TAIC (Exanple 4); that the

| DO-i nhi bitor 1-nmethyltryptophane has no influence 5 on the suppressor
function of 2tieurFAlRE (EReaire the prihasolhd exdyropori bbg;co-cul ture of TAIC
of donor A together wth |ynphocytes of a donor B. induces the fornmation of
regul at ory 34 cedyss at. e80UD4H Ey¥3epbyhphocytes (Exanple 6); and 10 ~ that

the physical_ cell to cell.interactiaqon between donor- TAI C and
recipient-Iéﬁ%ﬁH%@ﬁ@sspﬁE%igﬁb?%dﬂbg§qFﬁg BLREPSED ¢ i BF Fggﬁﬁatory T-cells

capabl e of preventing organ re-

10 Figure 1 shows the phenotypic changes in the antigen expres-
sion, determined by flow cytometry, on the monocytes used af-
ter cultivation and vy~IFN stimulation of the original mono-
cytic cells. The cultivation and vy-IFN stimulation of the
origiral monocytic cells leads to significantly increased

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

20 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

25 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

30 can be isolated from the TAIC population obtained after cul-
tivation of original monocytes with M-CSF and vy-IFN-
stimulation through the availability of the monoclonal anti-

body GM-7 (Example 3);



jection (Exanple 7). 15 Exanple 3 Binding of the Antibody G 7 to TAIC 20
The nonocl onal anti body GW 7 was generated by inmunising mce wth human
TAI C whi ch had been prepared as described in PCT/EP03/07551. The hybri doma
cells producin the anti body were deposited at the "De che Samr ung fir
M kr oor gaﬁl 54%52" nder the accession no. DSM ACC2542. ‘#‘E@mp%"lﬂ?‘% reported
be 25 | ow denonstrate that the anti body binds specifically to an an- tigen
which is expressed only on CD14+ cel |41 which had been subjected to the 6
day ex situ nodification with MCSF and 2 day y-1FN stinulation according

to the iaveny tO ﬁ%o@ﬁ%@eﬁreﬁé@@seﬁ{'eﬂq nﬂbﬂgc§é‘9a%‘rta}§t&gflt HaPened by flow

cy- tometry, t0 nondcytic c ter invitro modifica- tion, i.e.
after trangnﬁartatmﬁuermm it Cthebt gennrbbismentt KA14'Y AR3TREL Isose £+ ve

nonocyt es t d_di buf.fy-coat WD 2005/ 005620 PCT/ EP2004/ 000109
42 do not %n lﬁﬁeagn{rﬁ% ¥E’@\9FIE/PL uJ«a)ft hand picture; the grey shaded cl oud

correspomdsHat the ant)l-bﬂlﬁlybblﬂcﬁ& rplrﬂeﬂhj;l&:&@ptbpashe hast noef ihheusmEwCyt es
express an antigen after cultiva- tion in F and stimulation with y-I1FN,

whi ch® ant i g&h 58 SUPBEBFRPE HUHTT 19k %ﬁé’@l 8‘%&{3 ARKRBBYS M 7. After
cul tivatkonnAas (deseti Bgdyh Br@@&%ﬁ&ré‘%%““ﬂﬁ@%@f dEngt hrapsfored nmono-

cytes are able to bind the nonoclonal antibody GwWw7 (right- hand picture).
10 In a furiddy bwperagwtss, eheasdomoass®r apdiuoesy toe tFarmagpont/ at 7+

cul tir o (MOP ML Chigalhar’ | 6 outc Dl RES PSRBT Ry m B T
"Cel lul ar As)saysid i n: Di agnostic | mmunopat hol ogy, [Colvin R B., Bhan A K,
NbCITakey, gﬁé% the physical cell to cell interaction between donor-

TAIC and recipient-lymphocytes in vive induces the genera-

tion of regulatory T-cells capable of preventing organ re-

jection (Example 7).
15

Example 3
Binding of the Antibody GM-7 to TAIC

20 The monoclonal antibody GM—? 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-

25 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.

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

the CDl4-positive monocytes obtained directly from buffy-coat



15 (ed.), Raven Press, New York, pages 751-771 (1994)]. In this exanple, the
TAIC stem froman individual B. As shown in Figure 2, a significant

di fference exi st between the sup- pressor activity of the GWw7 positive and
GW 7 negative TAIC. 20 only the GW7 positive fraction the TAI C popul ation
obt ai ned Y} 18P0%5¥ays treatnent with M CSF and 2 daysPQT’Fﬁi?P‘H‘!Opg}ﬁ with

y-1 FN exhibits a significant inhibition effect on the T-cell proliferation
activity of responder cells of the inghvidual A after stinmulation with
cells of B. 25 Exanple 4 Influence of Lynphocytes on the Fornmation of

CD3+/ CDL4g- (k! $3 30 Gl 1 Oy MORCYER_FUl G LYRLLONY T%‘ECEHEEPE%% 0(% ey
| ynphocytes present in the nonocyte fraction on the generation ?
CD14+/ CDskhaded | slefiflecidrrespsnddl Cowatshe deteimbdied cbyteohpar iIsoncai- t wo

differen ups. 05/ 005620 PCT/ EP2004/ 000109 43_For the first set up
(subsequ‘éﬁ? % iél)acﬁtc\a/tc\i%eﬁ%gsmowcyg?%eeXpr%er?ogcff’e af‘%ggfefloﬁfggg FHfH%ﬁ [y taken
fromthetiot edphase€ss aidesbimiilatciont wbtiegerrbed whichxamiigeh. As

described in Ex 5 le 2, the cells were subsequently transferred to the
culti® VEETOHRIRD W t A TR O RROABORBURYAT t PEERE SELFLTRG hoi nt of
the cul thyaieorriddie IOMBENAS 20habls 8Ost Be Rabt @Fansfokhed thssale culture
flask were washed five tines with 10 nl PBS each, and the anmnpbunt of the

| ynphocyEBEeHr asenebilg thee Bind uthar eonRal antdr eyt deadvedddd’ t 6rigltos (4. 8
2.4 %, M\Qlilée%itéﬁregrrount of enriched nonocytes (CD14+) so obtained was
above 90 % (92 5.6 % . Additional cell conponents within the set up were
B- 1 ynphocytes and granul ocytes. 15 The cells in the second set up

,E ﬁgbgﬁg;]?/gzlo%t iPudgt%%tredeggS)er:'L'tr'Yebn-'-tL,y" )thvever Su&l)a?é)sstoarke%c}ctri%r{]tgrheo% ntteﬁephase of
CD14*/GM-7* cells was compared with that of CD14%/GM-7~ cells
in a mixed lymphocyte culture (MLC). The MLC was carried out
as described by Kurnick, J.T. “Cellular Assays” in: Diagnostic
Immunopathology, [Colvin R.B., Bhan A.K., McCluskey, R.U.

15 (ed.), Raven Press, New York, pages 751-771 (1994)].

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.
20 Only the GM-7 positive fraction the TAIC population obtained
after 6 days treatment with M-CSF and 2 days stimulation with
y-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.

25
Example 4
Influence of Lymphocytes on the Formation of CD3*/CD14'-Cells
30 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.



as nonocyte fraction as described in Exanple 1. However, dif- ferent from
set up "Md" the cells adhering to the bottomof the tissue culture flask
were only washed once after 24 hours 20 starting fromthe beginning of the

cultiva_tevg%m§ o as de- scribed in Exanple 2. As awﬁ#%@ﬁ;ll

popul ati on ‘was ob- tained, which was conposed of 45 nonocyt es
and 23.5 8.9 % CD2+-|ynphocytes. As in set up "M" |ynphocytes and
granul ocytes were also present in th3s set up. 25 The determ nation of the
anounts of the respective cell types in the total cell population per set
up was carried out through flow cytonetry of three experinental set ups
each (see Figure 3). The results are reported as nean val ues including 30
t he st afefar §h8eviisStonsetDiw+/ Chdsagaienslyaninddicalted s déMefhi id¢ in the

set up M eyHR0r 4 Ihdihy fo U, " " §1h gi cygure (d O
WD 2005/ 005620 PCT/ Eﬁzgozfa&ob{‘%bl&hﬂﬁy“dé:%ﬁ‘S i E%T‘gr\?té’?‘uggntggteri od of
five dayse hhEbexqearti asnelescnabed eimi Regrapleand. the deddsibesk drclim-act eri sed
by FACS: ?_ng;\l si.s. after, _detachi the cells fromthe. bott of t.he tis- sue
cul tsﬁr et as kzy’ast%’l escfzeﬁ‘llﬁ’e *h E?(ngsr’r%q%en%ayl t%r\ﬂﬁg %]?55%% ?%a? (flhletlr el ative
amount viti{dldsterl Wdtdea-€3ges Winhifessnes ehowps aftbromHe? $bdrididy % i n set

up "M" _and fr 45 %tqQ 28 %in set up "M+Ly". Seem ngly, .the |ynphocytes
prol i fel?‘éjfrgc cﬁﬁog&ﬁ' C“{lﬁ&ﬂai:m%no%ﬂo&qcyttﬁé F’é}"ﬁf:i‘-@% ‘é\%’f%? Rty hocyt es

i n- creaseghé Nt s&fudif-ul¥irel FOBLE. Relet Q2688 LH-ANG ink 56} t#P 140 miIMO+LY"
from23.5 %to 50.6 % During the cultivation, CD14+/ CD3+-cells effective

as TAl CBF eepeRmed@nidn Bt haeeintures. thet lygrhapgpEeanPreaenhi $ncdiieext that a
si g fi cantlde RigheherbBGr & j 143/ + £ l4s i.% sefy iy} d he set up
"Mo+Ly" gm%t%e ana am)Sﬁthgf %goagggcg %agqép%%géed’ t20 sg up "M" vﬁtth

amount of enriched monocytes (CD14") so obtained was above 90 %

(92 £ 5.6 %). Additional cell components within the set up were

B-lymphocytes and granulocytes.

15 The cells in the second set up (subsequently indicated as
“"Mo+Ly”) were also taken from the interphase of the buffy-coat
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

éO 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.

25
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

30 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 0



15 only 7.2 3.2 % These results denonstrate that the purification of the
cells for enrichnent of nonocytes to a relative anount of nore than 90 %
at the beginning of the cultivation has a negative in 20 fluence on the
generatigon of the immuno suppressive CD14+/CD3+-cells in the TAIC

popul at i &P 200#9P&0% he met hod de- scribed in Exanpl es ACHERROGHIOME%s to a
significantly higher yield of CD14+/CD3+-cells. 25 Ets-inmpla 5

Det ermination of the Influence of thg I DO Inhibitor 1-nmethyl- tryptophane on
t he I munosuppressing Activity of the TAIC 30 In order to cl arify, whet her

the i nhi hiforg)of at epz 2 y S
1- met hyl '?lryygtoophé&r;fg%fl-gl\/l%ﬁ?ti u-o e?ggs&%flhg%sg%ggegﬁ ﬁjr%éc%%)n of the TAIC

gener atresiy rWatSnéie\mlmmsﬂOQEGZDhPCfFéEPQO@aI@OOll@QaC’&ESTlW tndFROBo+Ly" set

ups (Seﬁneﬁé%ml S efly ?ei\.{g{}!x:ﬁ{ﬁ/ réézli{pﬁi?%yéc?tt%ﬂt Ghe MyGL W th PHA

(phyt ohaenmaggl ut1 ni ne e presence and i the
absencesu)af c:lull\z‘lﬁrevvéliasksaabdiessctmﬂhecﬁ 1Inn ErxbmpEe n xetit | tg/afphmmoe thualtt ur es

cyt.es with nere_tragnsferred jnt l1s of a
% 39&%"& FB\RBHngE ag‘m)rFFi}at ?sﬁr%aeﬁ?%d%vt@}e%ﬁ%mq i ndi cat ed
as " Phabsé'n) 924 wmoapt &s iankgtcupt FMat eshd nergediagnavd@st ¢1Q radditt i on of
PHA were ryn as a further control (indicated as "Ly"). In order to

determi'¥R t HETHYOl i fRAFINGHYof *Fl‘l-% SVTRIPEY RS IyPgREEYRER | FHYIRETi f f er ent
co- cul tii8s, thde rfRlokQ¥e8Y 4nsetreik iWRS YWRSct UPEandn@raBiRed: in-

creased in set up “Mo” from 4.8 % to 69.8 % and in set up
10 “Mo+Ly” from 23.5 % to 50.6 %. During the cultivation,

CD14*/CD3*-cells effective as TAIC are formed in both cultures.

It is important in this context that a significantly higher

increase in CD14%/CD3*-cells is observed in the set up “Mo+Ly”

with an amount of 32.0 * 5.3 % as opposed to set up “Mo” with
15 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 % at the beginning of the cultivation has a negative in-

20 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 ¢D14%/CD3%-cells.

25
Example 5
Determination of the Influence of the IDO Inhibitor l-methyl-
tryptophane on the Immunosuppressing Activity of the TAIC
30

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



PhaLy + "M+Ly" PHA-stinul ated | ynphocytes and TAIC [105 <cells fromthe set
up "M+Ly" according to Exanple 4]. 20 PhaLy+"M+Ly"+1-MI PHA-sti nul at ed

| ynphocytes and TAIC in the presence of 2 nol 1-MI [105 cells fromthe set
up "Mo+Ly" ing to Ex- anple 4]. 25 PhaLy + "M" _ PHA-stinul at ed
Iynphocy%@%ﬁgﬁﬁggglc [105 cells fromthe set up "M"PEEFPUHWNY? o Exanpl e
4] . 30 PhaLy+"M"+1-MI PHA-sti mul ated | ynphocytes and TAIC in the presence
of 2 nol 1-MIr [105 cells fromthe sgt up "M" according to Exanple 4]. WO
2005/ 005620 PCT/ EP2004/ 000109 46 After 144 hours cultivation, all controls

Or CO- Chphdur 853 Wak &y 1, Jur ‘J{ter I Si\(eat];_ﬁgm  haurgs, iy I e of

3[Hl - thym di ne ("pulyfsedé' aur}i%ut eer ea te&ﬁ%h?}am)unt 61'f &ggjifggg'%%r&fi vel y

| abel edlyphecditee chdsrpesat édl.Glas widther rilided (@hytobasmsgpkutinimete (cpm,
see Fi 9 £ u4lat|e'a tI'h-'czi.l‘ilEr @Hg%g%néresér@ = A r]'tn Qgh { heoge% & O%Ctll—\ﬂ"ll y
determ néd I's a neasure for ePafount. ot ébeledat%yn1 I'ne i ncorpor at ed

i nto theefN&gstabldshbhdrefore a neasure for the proliferation rate of the 10

| ynphocytes. The val ues reported in Figure 4 correspond to nean val ues from
triple determ nations of 3 experinents each wth indication of the standard

devi at i pin. tiéee redxed s] gepRasiiatad tiirls [50TpeciyepHtelytes mkated with 15
PHA ("Ly") do not significantly proliferate, the mean radio- activity
obser veldd bBHAgWeE? dpransfexrrdguméod)thyg nwebhs r a8t @ 96-well-plate,

followed by a proliferation period over 144 hours (indicated
as “PhalLy”}. Lymphocytes only cultivated in medium without

10 addition of PHA were run as a further control {indicated as
SLy”) .

In order to determine the proliferation of PHA-stimulated
lymphocytes in the different co-cultures, the following 4 set

15 ups were run and examined:

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

to Example 4].

20
Phaly+”Mo+Ly”+1-MT PHA-stimulated lymphocytes and TAIC in
the presence of 2 pmol 1-MT [10° cells
from the set up “Mo+Ly” according to Ex-
ample 4].
25
PhaLy + “Mo” PHA-stimulated lymphocytes and TAIC [10°
cells from the set up “Mo” according to
Example 47.
30 PhaLy+"Mo”+1-MT PHA-stimulated lymphocytes and TAIC in

the presence of 2 umol 1-MT [10° cells
from the set up “Mo” according to Example

4].



the stinulation with 2 g PHA |l eads to a significant increase in the
proliferation rate of the |ynphocytes ("PhaLy"), the highest incorporation
bei ng nmeasured at a nean val ue of 18459 20 cpmin these sanples. The
addition of TAIC to the |ynphocyte cultures clearly de- creased the

proliferafi strongly if cells fromthe set up, M+tlLy" from Exanple 4
wer e add‘gézﬁéwg% 0e+ "Mo+Ly", deter 25 m ned val ue 148’§T2%'ﬁ4-“,¥/0‘§'ﬁ'£? | ess
strongly when cells fromthe set up "M" from Exanple 4 were added (PhaLy +
"Md", nmeasured value 3369 cpnm). Thedaresults obtained after addition of 2
nmol 1-methyl- 30 tryptophane (1-MI) to the set ups containing "M-+Ly" and

"M" wth stinulated | ynphocytes denonstrated that 1-nmethyl- tryptophane
(1-MI) increases .the suppressor function of the TAIC synergistically,

wher eby2FFRF detd R st ldtivaiden-walh 9enboots 00t 600 PETY SR OHTS00109 47

the TALE Fiun t Ba18EVatOa" MBELY 24 (TRASY efh Valhue %g@gmet%%n imijth the TAIC
fromthe set up "M" (neasured value 390 cpm. 5 anple 6 In vitro

co- cul t thenidinef (ApwdbeedN Candt Hhelreedbasi ¢Heynphountyods fastiqpamer at i ng
regus at pry. ql; cel 514 T P wh i ndlice g i g of
regul at or ye%;f ce%k%s, Qil . e.h%?%?‘%ozéﬁ-gp%%%%% es, In %%ﬁe%@%{% en%, sever al
di f f er enbunins viper omtohter dspnf , TAEE WighreydphdoytiEsi sveaerangenearid t he
formatig ofmge ul a O{%%T-C | Is_resulting.theref %m was_anal yzed. 15 For
this pu g%si, Cof HHRNBPIR WA H e FT NP BH IS iﬁseﬁl@ea%g-ec Y vated in
vitro tegethebuntt bfl yrahersd eshohi @ ondficofpotdtddeidtoechecmnnyl ture, the
direct cell-to-cell-contact , )

and therefore a measure for the proliferation rate of the

10 lymphocytes. The wvalues reported in Eﬁgure 4 correspond to
mean values from triple determinations of 3 experiments each

with indication of the standard deviation.

The results demonstrated that lymphocytes not stimulated with
15 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

20 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-
25 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-
30 tryptophane {1-MT) to the set ups containing “Mo+Ly” and “Mo”
with stimulated lymphocytes demonstrated that I-methyl-
tryptophane (1-MT) increases the suppressor function of the

TAIC synergistically, whereby the decrease was stronger with



bet ween the TAIC (of donor A) and the | ynphocytes (of donor 20 B) was nade
possible, while in the indirect co-culture a nem brane ("cell culture
insert", 0.4 mpore size, Falcon, order no. 353090) allowed exchange of the
medi um but inhibited the physical contact of the two cell popul ations. The
di rect Oﬁz;§@$i§§0t co-culture is carried out for preferably 3 to 5 days, 25
more prel@EBBYYS®8r 4 days under incubator conditi onFGVEP2OH008YC and in a
5% C02 at nosphere. After culturing, the respective nunbers of regulatory
T-cells (CD4+/ CD25+) were determnegf in both set ups as well as in the 30
controls, wherein TAIC or |ynphocytes respectively were cul tivated al one.

Furthergnd NEATIRm ¢heClidt/ GUl4oGell S (mddlheheq RN ES Y74 qepgponent  of

the TAIC cell popul ation having the nost significant suppressor function in
t he ni x&dth ilshdARD £00910D8626t PAT/ BRZO0MNeE0Led vadueyBB8O0capmure, was
determned in the control set up, wherein the TAIC were cultured alone. In
all set ups, the surface antigens of the cells were deter- 5 m ned per FACS
anal ysis and the anmount of the respective cell populations in the total
amunt of the cells was anal ysed. Further, the relative expression of three
new master genes specifically expressed by regulatory T-cells (Foxps3,
CTLA-4 10 and Integrin aE(37) wagxdapbangned by PCR in the respective cel
populationg&see Table). Foxp3 is a specific transcrip- tion _factor, which is

vi ened 22 XiLBR1FYIC aden 9 huver . TRinert thrallaganais JyppPier| s, and

whi ch is specifi cabdtefIeorPRneedtbhgt BEsEL Ll HF TR IPri, S et al.,
"Control of 15 Regqulatory T-cell Devglopnent géﬁthe Transcri ption Factor

Foxp3", Science 299, 1057 - 1061 (2003)]. CTLA-4 is a further factor, which
i s UsedTasexamirk evheftdert FAICddndraenhhe ohcvfat hen refuregwiatadnynd on of

CDA+/ Chzatrd; celd s CD4*/cD25%-1ymphocytes, in the recipient, several
different in vitro cultures of TAIC with lymphocytes were run
and the formation of regulatory T-cells fesulting therefrom
was analyvzed.

15
For this 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

20 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 3 to 5 days,

25 more preferably for 4 days under incubator conditions i.e. at

37°C and in a 5% CQ: atmosphere.

After culturing, the respective numbers of regulatory T-cells
{CD4*/CD25%) were determined in both set ups as well as in the
50 controls, wherein TAIC or lymphocytes respectively were cul-
tivated alone. Further, the number of CD3*/CD14*-cells, which
represent the component of the TAIC cell pcopulation having

the most significant suppressor function in the mixed lympho-



20 (see Khattri, R et al., "An essential role for Scurfin in CD4+/ CD25+ T
regul atory cells", Nature |Inmunol ogy, online pub- |ication,
doi : 10. 1038/ ni 909 (2003); Shimzu, J. et al. "Stinmulation of CD25+/ CD4+
regul at t hrough G TR br eaks i mrunol ogi cal_sel f-tol erance"”,

ure ?{v 23“‘?‘@%4&? on 25 line publication, doi:210. 103%/HF7840PD8Y3);
Cobbol d, S.P. et al. "Regulatory T cells in the induction and nai nt enance
of peripheral transplantation tol eggnce", Transpl. Int. 16(2), 66-75
(2003)]. 30 Integrin aE(3-, is an integrin, which binds to epithelial Cath-

erine ang avigh urRy %ys&&@ﬁﬁe@rﬂ&ﬁrtﬁ@rc&@@r@psge{@o@nt whaiRiRopul ation

of regulatory CD25+-T-cells [see Lehmann, J. . "Expfession of the

i nt egritheaZBIC WAt Fribdredi ylensub WO 2005/ 005620 PCT/ EP2004/ 000109 49
sets of CD25+ as well as CD25- regulatory T cells”™ PNAS 99(20), 13031-13036
(2002)]. The determ nation of Foxp3-, CITLA-4- and integrin aEP7- 5 expession
was carin edliowetbypseanbeobugiianti satilyenPCE UhiangoelGAPDH randicReaet i n, two

"hoysekee e ", .as.control t he val,ues term ned were, Qn the one
hand, %Tégcp%e ?g‘?’gt PERLYERP pa?‘i BA% B © qqé“?/a]f?lséjetfﬁ:tl% né’(ﬁ’(iilor t he
CD14+/ %uleellbasbeh Nghes elotall hmoQnt tHe &Iéwefelhendabhenabﬁéédue RNA 10

anounts were indicated in gg per g total RNA in order to correlate the
measur ed suppression effected by the TAICin vitro and the formation of the

CDA+/ COZb# HAQUD| end0sti ¥ Eye CekbBe¥bibnt BE @HURSSHON HhALEeef gtelfﬁ%sr espective
genes. Stan- dard nmethods were used for the guantitative PCR, 'which are 15

known t@%%%lllbfe(ﬁ%@@ﬁd(s@e E@W%@@ﬁh Tecel¥or BE9xPR, CTBAGAnal yti k",
Spef T &k§9§g¢§ﬁ?e&E 4 BEL AL BY r%caBogl' 2hel9MpeciGeTabl €

hows that w rrpho tes
cell population (see Table) Foxp3 1s a specific transcrip-

tion factor, which is viewed as a control gene for the devel-
opment of regulatory T-cells, and which is specifically ex-
pressed by these c¢ells [see Hori, S. et al., ™“Control of

15 Regulatory T-cell Development by the Transcription Factor
Foxp3”, Science 289, 1057 - 1061 (2003)].

CTLA-4 is a further factor, which is used as a marker for the
determination of the regulatory function of CD4*/CD25*-T-cells

20 (see ¥Xhattri, R. et al., “An essential role for Scurfin in
CD4*/CD25" T regulatory cells”, Nature Immunology, online pub-
lication, doi:10.1038/ni%09% (2003); Shimizu, J. et al.
“Stimulation of CD25%/CD4* regulatory T cells through GITR
breaks immunological self-tolerance”, Nature Immunolodgy, on-

25 line publication, deoi:10.1038/ni75% (2003):; Cobbeld, S.P. et
al. “Regulatory T cells in the induction and maintenance of
peripheral transplantation tolerance”, Transpl. Int. 18(2),
66-75 (2003)].

30 Integrin agf; 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 azp; identifies unique sub-



20 tained fromthe direct co-culture, the percentage of double positive
cells CD4+/ CD25+ increases manifold to a value of 8.7 % in conparison to

t he amount of CD4+/ CD25+ | ynphocytes ob- tained fromthe indirect co-culture
or control, which is nearly identical with 2.38 %and 2.65 % respectively.
25 The S‘g?’_zﬁ%gﬁ%i on of CD4+/ CD25+ cells expresses the highest relative
anount s omall tested mastergenes as com gAY PHE expression
in CD4+/ CD25- cells (see Table). Wile the expression of Foxp3 is increased
by about a factor 10 (37 30 versus 3975), CTLA-4 expression reaches an even
hi gher maxi - nmum expression (4699 versus 0.376). The increase of expres-

si on ofséhe tJH rdppEst £ 96RA 1 NEE9rdrh REPYedih e D4+ CRZPI» WR A0S/ 005620
PCT/ EP2004/ 000109 50 cells during co-culturing is nearly as high as for

CTLA- 4 22[28) t1h0HndS086e (3fBANL - of integrin aEP7 nRNA is raised to

Control direct co- indirect co culture culture TAIL |ynphocytes |ynphocytes
| ynphocytes CD14'/ CD14'/ CD4'/ CD */ CD4'/ CD4 /| CD4'/ CD4'/ CD3' CD3-
CD25' CUrs- GHEmMiER5.onCDRS EBRH3- FACIKA-L20 216 IniRgrih 48:R:-38 27.6

[ % positive cellsvl rel ative 50 15 1,5 37 3.76 10 1.5 Foxp3 expression
[P FRDF U E 1Bk 1T 1B P B pandL P 13RI TR SRy BERO T, 8x 10"

RNA- anoAPbH and B-actin, two “housekeeping genes”, as controls; the
values determined were, on the one hand, placed in relation-
ship to each other, the value obtained for the cD14%/CD3”
cells being set at 1; on the other hand the absélute RNA

10 amounts were indicated in pg per pg total RNA, in order to
correlate the measured suppression effected by the TAIC in
vitro and the formation of the CD4%/CD25" double positive
cells with the expression rate of the respective genes. Stan-

- dard methods were used for the quantitative PCR, which are

15 known to the skilled person (see Lottspeich, F., Zorbas, H.
“Bicanalytik”, Spektrum Akademischer Verlag GmbH, Heidelberg-
Berlin, 1998).

The Table shows that within the population of lymphocytes ob-
20 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
hearly identical with 2.38 % and 2.65 %, respectively.
25
The sub-population of CD47/CD25" cells expresses the highest
relative amounts of mMRNA 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
30 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 asf- in the CD4%/CD25"



Foxp3 relative 12500 1 0.375 0.1 4699 0.376 CTLA4- expression [PCR]

absol ute 6,5x10 5.2x10" 1.9x10" 5.2x10" 2.4x10 1.9x10" RNA- anmount CTLA4
absol ute 3.4x10 not 1.4.10 3.4x10"r- PHA- detect anmount able Integrin aEP7
5 Tabl e: Lnation of the amounts of specific cell popula- tions in the
t ot al arrb‘@ﬁ%n&%@k% |ls after direct and indirect co- CWIIF}?R%@““W"IP%ference to
their surface markers CD3, CD4, CD14, CD25, and determ nation of the

rel ati ve expression and the absol utesanounts of .10 RNA of three genes
(Foxp3, CTLA-4 and integrin aER7) in these cell populations. WO 2005/ 005620
PCT/ EP268#19001@9ng5kobcheut®ng i1 GR¥4£P258% agldrs G 1p 3.4 X
10-12 pg. nRNA/ pg '?ot al RNA in %D4+/ CD25£-HCDeI§I§s. Affﬁ%r ind?é@%% £

co- cul tg%%?et%e rateflinge ameunt of Foked: RN | MRNA 6l COvh/CRR 50

sub- popul ati on anbunts to only 10 and is even |lower as the relative anount
expressed by t | ynpho- cytes of the control, which expresses a relative
anmount of Foxp3-nRNA ofertFel 10 The r el adimetatmpunt| of ikdikAed-cBRNA |expr essed

by the |ynpho- culture culture

TAIC lymphocytes lymphocytes lymphocytes
cp14*/ | cn14a*/ | cpe¥/ cpa*/ cba*/ cn4at/ cp4*/ cpat/
co3t sk cp25* | cp2s” cnzs* CD257 cp2s? cD25"
FACS [#1 20 265 30,8 87 49 2.38 276
[% positive

cells]

refative |50 1 15 1,5 37 3.76 10 1.5
Foxp3-
expression
[PCR]
absolute [1.8x10° [3.2x107" [ 4.8x107 [8x10™ | 1.2x10° }1.2x10° |3.2%x10° 4.8x10™
RNA-
amount

Foxp3
relative 12500 {1 0.375 |0.1 4699 0.376
CTLAG-
expression
[PCR]
absolute [6,5x10% [52x10™ | 1.9x10°™ | 5.2x10™ | 2.4x10° | 1.9x10™°
RNA-
amount
CTLA4

absolute | 3.4x107 | not 1.4x10¥ | 3.42107%
RMA- detect-

amount able
Integrin

oefy

5 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, (D4, CDl4, CD25, and determination of
the relative expression and the absolute amounts of

10 RNA of three genes (Foxp3, CTLA-4 and integrin agB7)
in these cell populations.



cytes of the control is as low as 0.375 in the CD4+/ CD25+- popul ati on and
0.1 in the CD4+/ CD25-popul ation. 15 The expression of CTLA-4 in the

CD14+/ CD3+ sub-popul ation of the TAIC cells was simlar to the expression
of Foxp3.and was also significantly higher than in all other cell

popul at i $¥f82005443620hi 5 regard, it is noteworthy that tREIVEROM/MOWRPressi on 20
(relative value of 12.500) was nmanifold stronger in the

CD14+/ CD3+- sub- popul ati on than the Faxp3-expressi on, which ex- hibited a
relative value of 50. No expression of the integrin aER7 was detectable in
the 25 CD14+/ CD3- sub-popul ation of the TAIC, while simlar to the
behavi or of the expression of the other two anal yzed genes, the expression
of the 1 egrif™ nn EDLPCH26CD3e1ubaspapubatredn tof 3he TALC*?npasured as

absol ute val ue in RNA | per otal RNA, reached the highest value (3.4 x
109 pg W “935°tt8tgLaPNﬁl\h§.C9%<jC§2&ni‘F?%tIy i ncreased expression of the
three | ynpho- cyte markers Foxp3, CTLA-4 and integrin aE(37 on the TAIC de
WO 2005/ 005620 PCT/ EP2004/000109 52 rived from nonocytes as conpared to
nor ral A§Eshoydieedts qarculinre, udepaetlad 1aad angsnto afatkEoxpdraRkNbeen

obser ved, 08,I0RGn  FEPS OLuiOlh SR 18 | HRLLIOMHOBAGY! Oy Bnbi sGONCI USI 0N,

the results of this Exanple as own above enonst r at | om ng: If
one st a@vten f tower hesasbenptdlert ivichamaud | evetessfed-oxp3theCllyfpho- and

i ntegri 31z res-.sion rrel ates with the_j nor equl ry properties
of the &%Esfoe%%i gégcgcl% %?O?Lt’ \?\"’/aslc e?reo St at ed %eF%?y]F]Jﬁ‘é% ?ﬁ‘ggégp%’rfes 10 sor
acti vi toxd3 RN ACEI+/A6D14+ sub-popul ation of the TAICis associated with a
hi gﬂ) expression of these three genes. This 1is even nore surprising when it

is ctonsidered that these markers have to date only been described for
| ynphocytheSrebative 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 CD47/CD25 population.

15 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
20 (relative wvalue of 12.500) was manifold stronger in the
CD14%/CD3*-sub-population than the Foxp3-expression, which ex-

hibited a relative walue of 50.

No expression of the integrin ogf; was detectable in the
25 CD14%7/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 pug total RNA, reached the highest wvalue (3.4 X 10° rg / ug
30 total RNA}.

The significantly increased expression of the three lympho-

cyte markers Foxp3, CTLA-4 and integrin ogPs on the TAIC de-



A ——

never in cells of nmonocytic origin. 15 It was further shown that the direct
co-culture of TAICwith |ynphocytes |eads to a significantly higher anpunt
of CD4+/ CD25+ | ynphocytes as conpared to indirect co-cultivation and the
cultivation of only |ynphocytes. This supports the 20 assunption that al so
in vivo (WO @U5P§62® patient) regulatory T-cells are fBEHEH084/008109

adm nistration of TAIC. These re- sults are in conformty with the known

i mmunor egul atory func- tion of CD4+/£D25+ | ynphocytes and with the fact,
that the contents of Foxp3-, CTLA-4-, and integrin a4P7-nRNA in these 25

cells a Lgpific hi gher than_in indire co-cul tivated, |ynphocytes
or in C%J‘rai %%I E{Céﬂrirprﬁg(}(ﬁf%/ yé:s?sg\?ﬁ 5(5’5%’/366&52'8 P 28&%@6&5@5 53 canple 7 In
vi vo | ndatlyonmmetpdatans pmhthakolter dlate bygvbynplenybesceved Coth tiiges- Wi th TAIC
In vitro 5 The results and concl usi ons 1I?resent ed in Exanple 6 were con-
firmed PEEGPVOY i PP &iFdm PEE1ERFefEABNTONGGY %3 s exanpl e ani- mals in

sel ected i nbred conbinations were injected with Iym phocytes fromthe
recigient whi ch, over a period of 5 days, were previously directly

co- cl t FRatERASHOTAl CHE oRe L 00%0 s, R¥amerlanPfalsharer eabey@cted with
| ynphocybgenbt 251 & hend ero 1A, Wi Gl WeL &Gl 1 4Rt efle aL 006G} 0; gdi UM as
controls. Animals, which have Tecel ved autol ogous co-cul tivated | ynpho-
cytes fkbatt hber éeipl enf Brkpd—it oCBBA-ad+,0gunki ntrarin tasfns ¢Sppéamt ati on
devel oped _donor specific, t.ol erance, whereas control aninals, i.ch have

F ecei veaRL VO RO U TR atBa GBNEPGESORY AERDEy PESPPRGTEPRE S ckii ent

acut el yregpaet ede t b1 14 2N WAHRdreaatew hBik8, 10hhe tHedaisprad-This is

al s? shown by flow cytonetric _determ nation of GW7- _
0 sor activity ©f the CD37/CD1l4" sub-population of the TAIC is

associated with a high expression of these three genes. This
is even more surprising when it is considered that these
markers have to date only been described for lymphocytes, but
never in cells of monocytic orxigin.

15
It was further shown that the direct co-culture of TAIC with
lymphocytes leads to a significantly higher amount of
CD4*/CcD25* lymphocytes as compared to indirect co-cultivation
and the cultivation of only lymphocytes. This supports the

20 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 agB,~mRNA in these

25 cells are significantly higher than in indirect co-cultivated

lymphocytes or in control lymphocytes.



expression in the blood of patients postoperatively prior (left Figure) and
after (right Figure) injection of the |ym phocytes co-cultivated with TAIC
The fraction of GW7 bind- ing cells raises fromabout 0.5 %prior to
injectiop to about 25 21 % after injection indicating the devel opnent of
regul at o'y 2 %&% s capabl e of binding GW7. These r &ﬁ’?‘?"qw&‘ﬂe‘gte that the
physical cell to cell interac- tion between donor-TAIC and

reci pi ent-1ynphocytes induces the 38 generation of regulatory T-cells,

whi ch, per se, are capable of nodifying the syngeneic i nmune system of the
reci pients such, that potential gy.@hjpreactive T-cells are suppressed and
the organ rejection is thereby prevented. W 2005/ 005620 PCT/ EP2004/ 000109
54 Exanpfe Bitedngucthieonsef f Traisplamte Thhduancr) hye [Lymphety€esfoo~t he treat -

5 nment of dextran sul ph sodi.um -1 nduce hronic colitis Colitis can
be chem cally induced i ?\éu%té:%ggymd%a)ls%radm i s?'fltrlé‘:% tion of dextran sul phate

sodiumvia drinking water. Adm ni- stration over a period of 7 days results

in the devel o nt of 10 agute colitis, repeated adm nistration conprising
at Iseasﬂ"‘3 f’iﬁﬁu o1 §§§(§6‘ﬁilﬁf‘§t PEEPBRCFDI B Ha‘B?nl?LO%dé’fEené’Pﬁﬁl wa- ter

resul t sfivhelchei dewalOPIENdn OdnGRHI0 N peGQehics Masaifilsl Rkamidhe Rwran colitis
ul cerosa.. 15 This systemis well established for immunol ogical or nolecular
exani ndtdichsi] sBelefipd Hettngd rcomiingtigns wreel daderhetdoMikB 1a®rivity and

i ntestigaleylsl ammmt 1R | e dgilenan WllphatRe30-, dhum {PS) - isndiaced colitis
din. Exp. |

in mce is suppressed by gliotoxin" hmunol . 120, 59-65 (2000) ;

Egger, Bret piteviomséy 20reatky ngOt¢®rlﬁfﬂw¢#ﬂngi§hoW&ﬁﬁ dooor thehape an
i NCixea S - ti.bilit o dextran sulfate-induced coliti.s"
ol oafeh D CRIZE ahilhi bl Mot GBHAAR SULL AN GRbASHIRG Shdd (he rem o e

pot en- cipient, which were cultivated alone in medium as controls.

Animals, which have received autologous co-cultivated lympho-
cytes from the recipient prior to an allogeneic heart trans-

15 plantation developed donor specific tolerance, whereas control
animals, which have received naive non-cocultivated control
lymphocytes from the recipient acutely rejected the trans-
planted heart within 10 to 14 days.

20 This is also shown by flow cytometric determination of GM-7-
expression in the bloocd 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

25 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
30 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.



tial of STICin the treatment of the chronic version of DSS- induced colitis
resenbling the human autoi mmune colitis ulce- 25 rosa. Nornmal fenale BALB/c
mce (20 g each) were kept with unlimted access to water and standard
chow. The mce received four cy- cles of water containing 5 % (w v) dextran
sul phat eVOF8¥¥MT3® (DSS; the solution is hereinafter RGEYERPUANRIB as DSS
water) followed by untreated water according to the follow ng schene:

first cycle: day 1 to 7 DSS water (&4days); WO 2005/ 005620 PCT/ EP2004/ 000109
55 day 8 to 17 normal water (10 days); second cycle: day 18 to 24 DSS wat er
(7 days); day 25 to 34 normal water (10 days); third cycle: day 35 to 41
DSS water (7 days); 5 day 42 to 51 normal water (10 days); and fourth
cycle: day 52 to 58 DSS water (7 days). After day 58 all mce show synptons

of chronic colitis which lasts %or pths'laeast 2 nonths (Fig. 6 Aand 6 B). 10
The mce were subsequently rando i gned to four different groups:
group 1lUéa=5f then sedf-tbdlédaycd Indubing 661D etSTIT)0fothehe lbxéatt h cycl e
of ?ein nouri_shed with RSS water . the _m ce received 62.5 international
oni B e PR ARKbEen THisbe: AR OIS LpaB o CChTEIRe (GRS o)
foll owed 30 sec later by ad- mnistration of 5 x 106 STIC from an geneti 20
cally identical donor nouse (see Exanple 2) intravenously in 1 m PBS.
group XqldEzp: cen dgy chemiaaylpsinditesst domplas ikin orak edmimgwteR-cycl e of
bei ng nOW shedait PaPSSuYBh&Le sodium via drinking water. Admini-

stration over a period of 7 days results in the development of

10 acute colitis, repeated administration comprising at least
four cycles DSS administration followed by 10 days normal wa-
ter results in the development of chronic colitis resembling

the human colitis ulcerosa.

15 This system is well established for immunclogical or molecular
examinations [see e.g. Herfarth, H. et al. “Nuclear factor kB
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

20 lacking transforming growth factor o 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-

25 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
30 (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):



25 the mce received 62.5 international units heparin in 0.25 m PBS
intravenously (to pre- vent thronbosis) followed 30 sec |ater by ad-
mnistration of 5 x 106 STIC from an geneti- cally identical donor nouse
(see ExanBIe %ﬁ 30 intravenously in 1 m PBS. group 3 é§=12%: first control
gr oup und F&Ef ﬁn?he DSS treat- ment but did not recd& P&W? 1P i njection
WO 2005/ 005620 PCTI EP2004/ 000109 56 group.4 (n=6): second control group
undergoing the DSS treat- ment; on dsgy +1 (day 59) after conpletion of the
fourth cycle of being nourished with DSS 5 water the mce received 62.5

international units hgparign i nLQ. 251y RBIlAL KALEROYSHYaL$S) ; Prevent
thronbosis) followed 30 sec later by admnistration of 5 x 106 "control

cel | s" FeepRd HHVPEret id2a1 | y8i dehiei caP4 domd¥S nadsa (Se6aFR) 40 anple 1)
intravenously in 1 nid gs QéCDn Bol 3Ee||£&nﬁﬁ?w%tgkx(96 ﬁg&g,narrOM/cells,
an t

peri ph- eral bl ood cel spl'een cell s representing cells before
cul turibhird gyaduce tdeey SBEC hocordll ng D35 evedmapl d72dayse: non-cul tivat ed
.15 gells obtained fr t he ,spl gen of, syngenei.c__nmice), A.l _nce are
sacrfficed on day 79,%ghre§2mee g af% rc rﬁﬂ%&-w Fgﬁ 5%Ot%%yﬁhhr cycl e of
nour i shffeatthidyclBSS whiver 5220 ta t hes course wafterthg7edpes) ments the wei ght
of the animals was neasured thrice a week during the DSS induction and
during the followi ng three weeks. Changes in the body weight of the ani-

mel s ar prexpresgedsi a1Rengent shvki 8hhptoRs OFf ERLONLW EB1I€fs which
lasts for at least 2 months (Fig. 6 A and 6 B).
10
The mice were subsequently randomly assigned to four different

groups:

group 1 (n=5): on day +1 (day 59} after completion of the

15 fourth cycle of being nourished with DSS water
the mice received 62.5 internaticnal 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-

20 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

23 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}

30 intravenously in 1 ml PBS.

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

ment but did not receive any cell injection.



25 erence to the weight of the mce at day 59, when they received the cell
t herapy. Changes in the range of about 5 to 15 %are considered to be
significant. The changes in the body weight of the mce in the course of 30
the 3 week period after the end of the DSS treatnent are shown in Fig. 7.
As can b‘é’é”@%‘é‘i‘f:‘“?he administration of STIC on day -BCTERBUMH0N0: A) | eads
to an adequate age-dependent gain of weight, that can neither be found in
untreated ani WO 2005/ 005620 PCT/ EPZQ04/ 000109 57 mals (group 3 = V), nor
in animals treated with "control cells"” at day +1 (group 4 =) nor in
animals treated with STIC at day +7 (group 2 = A) during the progression of
the disease. The val ues are nean values obtained from5 to 7 mce 5 per
group, drmipstdaridapi: dessainidomrons ral wgysupehnderddsiig dhe DIUritdeart-

experinment, the colon tissue was_histolqgically stained wth Hematoxylin
&Eosin (H&E). The H&E &tHi‘niHh i ar(gggdgghlt eﬁesccoﬂpﬁ%%lw {%ods, A E.
and Ellis, R C (eds.)tHd £l atesde Hh5t BpahHORBAYisRefORBERT BSBef er ence,

vol. 1 & 2; Churchill & Livi ngstone, 1994). The condition of the_stained
micdsa was scored by tY&FSnd&BENdERETy RIS G pabRoP ogt Rt AT aker e

blinded with respect tghithe rRdaerhMent 8l 26egl OpsactnePsFiMa1¢ the fol | owi ng
schene: 15 score 0 healthy unobtrusive finding; score 1 mnifmal colitis;

score 2 noderate colitPeevendcoriragbipsavy dellilowed aifd SecsédEker4 byl cerative
Scoring are shown in HAITE B hAPRcohetis Tt RGN S 0ROt le fourth
circle of feeding wthabDSSen@tically identical donor mouse (see Ex-
10 ample 1) intravenously in 1 ml PBS (“Control
cells” are a mix of bone marrow cells, periph-
eral blood cells and spleen cells representing
the cells before culturing to produce the STIC
according to example 2, i.e. non-cultivated

15 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.
20
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-
25 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
30 the 3 week period after the end of the DSS treatment are
shown in Fig. 7. As can bee seen, the administration of STIC
on day +1 (group 1 = (0]} leads to an adequate age-dependent

gain of weight, that can neither be found in untreated ani-



25 ter the control animals of group 3 (no cell injection) have an average
score of about 4, whereas the animals of group 1 (admnistration 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),
respect i VE? 208%2he animals treated with "control cePFHEPIJFUE?4) have an
av- erage score of about 3, which is nearly as high as the score of
untreated mce (group 3). WO 2005/005620 PCT/EP2004/000109 58 These results
are consistent with the findings of a his- tological evaluation of the

st ai ned o] etiops,_( t al ni_.ng, see aboy be,seen in Figure
6. Thi smg%al lr}g?%tﬁﬁ}oi?i s % f (%ZIIQI%'[ ical a?%xpae}%egag%grgﬁ‘i ﬁgt%hon %?nJ?Jf'uoel ef fect of
5 the tcreadlstnttwidely STl Ggdoup 46 A @agwif iicatdmimal 2. Hearuw wHB h

(magni f | iQ 10) il ) ustrate the condition. of the colan of unt r eat ed
ani nal E?f{ir 8tip “3¥witt Jagqoé’fpge% y- et YR o W IHES 7Y gﬂhedi ng

ti ssuesdbeeaige hervé | yaluwaded hean REhagrabptyieed| srorl hesec Fr gti@s show an
advanced stadi umof 10 colitis. Contrary to the advanced progression of the
col i #i sPEFnITPMP eathel Hifindars devgatsenBls akeawhsHeody 18f 3the nu- cosa is
maintained to a large extent in animals of group 1 that received STIC at
day +1 (Fig. 6C (magnification x 2.5) and 6D (magnification x 10)) . Only
m nor siigns dlirichéraespetdméhon e debdn ucisome okaghhiBucDsaicanlPpe seen in
t hese angc- .mal s, but no invaii,on of the surroundi ng%%ﬁi ssues., The col on
section§ BFnﬁdgf"éﬁg ACIREREY L P 4FRF i t{REER ontiHS | SBALRINGYNAS 1 (Fi g.
6E; magphticedi Ot Xad s AHbedl bd B66ED, 2 aNi MRld Hineated withesd] C at day
+7 &Flg. 6F;, magnification x 2.5) 20 both show synptons of advanced colitis

wit A0a” (apBergtemy Bisegrarhnlosya anGorméesar RebRarngeti $eliest bkihyg heavily
in- vaded,byni p{| MRLORYEELL S BoF) ArTH® LHOSE: BEENoE e M- stained

mucosa was scored by two independently acting pathologists

that were blinded with respect to the experimental design ac-
cording to the following scheme:
15
score 0 healthy unobtrusive finding;
score minimal colitis;

5Core

1

score 2 moderate colitis;
3 heavy colitis; and
4

20 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 DS3 wa-
25 ter the contreol 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.
30 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).



treated animals (Fig. GA/B). 25 The results of the above experinents show
that STIC adm nis- tered at day +1 follow ng the end of the DSS treatnent
for the induction of colitis are capable of suppressing or clearly
alleviating s rzptoms of colitis. STIGCtreated animals do not significantly
| ose wei"&‘i’lg"“f’é‘?‘ 20 7y their histol ogi cal 30 score i sPSTHRIWYRUHYIy reduced
conpared to untreated animals (Fig. 8) and the overall condition of the
mucosa of the colon is alnbst normgR as can be seen by histol ogical
staining of colon sections (Fig. 6 D). STIC adm ni stered at day +7 WO

2005/ 003320, PEI4ERZD0YA0010% 1 A0 i 2kndr Cefifdi f@PaBlee of pyceating the

colitis devel oped during ay period prior to the adm nistration of
t he STﬂ@O%IOtaﬁougﬁa&heteoms o rdnger stennef tdelemurssctgfonsol i(HkE t aki ng

place, 4ha ALe0r 638 abothe disegsed S.alomaed-ag.aan © g Seb Lo the

| ower score roup Yared t o an antreat ed gr oup
3 ani rratllc(rFuga st Chhitsi qatle-forormiea de&e&m&nai:n_cnf of the mddektobf
DSS-j nduced colitis used in thi s exanpl e and can not readil ﬁébe transferred

herhe clorRf f9edits. Wi THel G xE - bond r?ﬁﬁ‘%wf&‘éﬁéon p&r ?p r 8Pdp| ood
cell's agd réaf‘?JnQ&'lc%%llloﬁ CERRSENT |, %eas Oe{‘ ccc} t;’:%tne%fc‘?:l ?toﬁ' ned from

t he spl een syngeneic m ce'are no trea of colitis,

si nce api nﬁmSuhteah’eddWahhlmthGSﬁ eRldup 1 »(rgtrloua 4)a r3leQyy s:wmtm@f&das severe
as untreated ani I % 6 FEF; F%%.] 7 and . Thi s provi de clear
evi denc® IR lE“Flesu FPending CBJp ‘“esolF’e’t‘F%aPPﬁEjl%l ivedgddP¥ot ot her

cell's p:[man@d&tto'r@ che 18 XTaksE ekl guide sHdWe Vel WihddPBdidiupg ol ture.
20 E%anggfléis. Contrary to the advanced progression of the colitis

in untreated animals (Fig. 6A/B), the morphology of the mu-

cosa is maintained to a large extent in animals of group 1

that received STIC at day 41 (Fig. 6C {(magnification x 2.5)
and 6D {(magnification x 10}). Only minor signs of inflamma-
15 tion and destruction of the mucosa can be seen in these ani-
mals, but no invasion of the surrounding tissues. 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)
20 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/B).

25 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 weight (Fig. 7), their histological

30 score is significantly reduced compared to untreated animals
(Fig. B8) 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



Use of the self-tolerance inducing cells (STIC) for the treat- nent of
colitis induced in SCID mica by Transfer of CDzZ~' CD62L 25 |ynphocytes The
artificial induction of colitis in SCID (severe conbined i munodeficiency)

mce is 0, r proach for the analysis of the STI 1@@% ir potenti al
in the t§£5®§§W?ggf aut oi mune 30 di seases. SCI D niég: gggghﬁ%ither T nor
B cells. Their immune system can be reconstituted by transfer of a specific

subpopul ation of thyroid cells. Thes®e cells, called CD4' CD62L" or CD62Lhi gh
WO 2005/ 005620 PCT/ EP2004/ 000109 60 cells repopul ate the i mmune system but

due to l@ekupl 2¢0RleOlnod NeYpAI1R0 dNduLs, diigy dave! epBpis OhesRPHb&NE0US
colitis with chronic inflanmmtion. This nodel systemis the so-called

" CD62L+ACpaARISERD th HRY ePerbe@| Petorhitonitdee @brinistratios iof the in nice”
[ see e. id :' l; ,Qf neChE@NI I LES LDy D mce
induced%gg&gd%nggég?fg%s %wl%;ﬂ§@%%§%%18%4$ngéglnggggségh%gffﬁg% t he

r egul at dayingl elefei ntheerreogitiens6 ofn thpopticsias®e Hat hotbdpperyyad0¢ari70- 176
(2002)] ..t a re s ifi.c.analysis of cell _populations.in 10 vol ved
o rRe BsSRSRnERt R R RE AP iR e BoBrentrornStibhes criitils. The

model i sompedederei Bnt areraited Gireupotlenddiadalof (EH.C 8. Tiies t pleat ment of
colitis induced by an regul ated i mun is, nmpdel allows nore

.de e sys- 15 tem  Th
mechani SPENEt 48i 88SCHEEC) $OLohDEi BRARY PS5 BESTHBIMESReFOLY St RN ¥ pared to
the DSS i#0deli sS)sam@® RE dxampie SeabDoue)bdeeAtseréRad NFRINELRYSt EM i S
not fully repopulated. 20 SCID BALB/c mce (18 to 22 g each) receive an

i nt raperSoneAEAPRSt njection of 1 x 106 CD4+/ CD62L-sel ectinh'igh T cells
i soljgted from spleens of normal BALB/c mice using the "Macs" magneti c-

The mix of bone marrow cells, peripheral blood cells and
spleen cells representing the non-cultivated cells obtained
from the spleen of syngeneic mice are not feasible for the
treatment of colitis, since animals treated with these cells
15 (group 4) show symptoms as severe as untreated animals (Fig. 6
E/F; Fig. 7 and 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.

20

Exampls 92
Use of the sslf-tolerance indvcing e=lls (STIC) for the treat-
ment of colitisz induced in SCID mice by Transfor of CD4A'CDE2L"

25 1lymphocytess

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

30 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 CD62L™%



bead cell-sorting system (M Iteny Biotech, Germany) in PBS. The mce were
kept with unlimted access to water and standard '25 chow. Wthin 4 to 6
weeks after transfer of the CD4+/ CD62L- selectinh''gh T cells the mce
devel op @8' itis. The devel opnent of the colitis is determ ned by judgenent
of wei ghYORERG¥E® 30 The mice were subsequently rand§HEP2YUMad to three
di ffer- ent groups: W 2005/005620 PCT/ EP2004/000109 61 group 1 (n=10): 6
weeks after initiation of the colitigp i nduc- tion by adm nistration of the
CD4+/ CD62L- selectinhigh T cells the mce received 62.5 in- ternational

uni ts hepayd Neddd123eMnBBS iine! ey, [ HR9%HS)
foll owed 30 sggp%ate?mtw a%ﬁpgt%g%l?%ﬁ%yéi&l%% S%HCC}%.'rom gﬁﬂ
genet i celi¢y dbentindicaldiiey devskopeed oEXapgsndatkpusntaedadsusiiyrhin 1 nl
PBS. 10 0, 2. (BT o fLrst cantrol oup r.eceivi_ng,_only_ the +/
CD62L- s%}?ée%%cnhlléEI C%H'énbut did nglgj}ec%svteem arziff fﬁﬁ?hesro ccea|]1(i%|4dnj ection
after 6"OREKS/CObECID (n=k¥fersaodad eHNERDONLE Odlpd EiEEntialg ddld -

CD4+/ CDB2L- .15 selectin high T cells. After 6 weeks . the mce re- ceived 62.5
Tt nar T ondR ACES HRS | A-gn FBUSEEr TPBSH ntLavaroltty FO80h Sont

t hr onbochsds)c fadliavied i30 e i@y RS Ystddidtdve Afransfet06 ' control
cells" from an qgﬁ%neti cally 20 identical donor nouse (see Exanple 2) intrave-

nousl y FROALWCIEEST 'CeditsroltneédphEe apkotHee BRgiel e fiHEd 9t i@anpl e 8
(non-cutérr@ekif-% 64 RRSteRiseW KRiHobiolegPhed 2l 1hhaedsceldon2)

that allows more specific analysis of cell populations in-
10 volved in the development in colitis as an example of autolm~

mune diseases.

The model is used herein to examine the potential of STIC in
the treatment of colitis induced by an deregulated immune sys-
15 tem. This model allows more mechanistic studies, but i1s con-
sidered to be the weaker system compared to the DSS model sys-
tem (see Example B8 above) because the immune system is not

fully repopulated.

20 SCID BALB/c mice (18 to 22 g each) receive an intraperitoneal
injection of 1 x 10° CD4'/CD62L-selectin™9 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
25 chow.

Within 4 to 6 weeks after transfer of the CD4"/CD62L-
selectin™® T cells the mice develop colitis. The development
of the colitis is determined by judgement of weight changes.

30
The mice were subsequently randomly assigned to three differ-

ent groups:



and spleen cells). 25 All rats are sacrificed 10 to 12 weeks after transfer
of the disease inducing T cells or when the control animls develop signs
of colitis judged by wei ght changes within the basic control group 2. 30
Simlar to the DSS nodel described in exanple 8 the bod wei ght of the

ani mal s WEs2ME%sfed thrice a week during the enti r@‘é&%‘&“?“r‘?ﬁ?ﬂ’&l peri od.
Changes in the animal body wei ght WD 2005/ 005620 PCT/ EP2004/ 000109 62 are
expressed in percent (weight |oss orggain) with reference to the weight of
the mce 6 weeks after the beginning of the experinment when they receive

t he cel rapy,—1pgai A, g I n. t.ne range of o] .15 Y are
consi de 5@Q§6?b%1%@ghiPivggﬁgaﬁftaﬁﬂgugﬁg%g g P% Fﬁg géégtﬁ%i ?ﬁ%ﬁ the mce
in the course of the ehtnrebgxpeadhimidtalatjeni odfar ehehown4' icFéZL- 9. After

6 weeks mce of all groups ang;of algpst the same bod ight. 10 Wiile the
adni ni stration of STI CS%\#%)%FHB %Negk§eggﬁoﬁ € 1MLC§ r%??%?%&r%%‘ﬁeﬁh’s to an

adequat e age- dependent tgaha: Dinaei @iits HeEE-if ot be2gr aap mfs Uit eat ed
anrgzls (group 2 = ") as well as mce treated with "control cells" after 6
wee (group 3 = A shbWenUsHpar AEPv ABPVEBFuCEREGHIF 1Y bbeylawedwei ght
(group 2) or no gain agoabbo(gLoup B) SN LDeiBE05e05C358M Ofrd he

di sease. The val ues are nean val ues ©obtaine rome6 m ce per group, the
standard devi ati on is &tsmyanbebwsticalld yWoid20thisakddehet ymafser (sacrifying

the animals the col on {_aen tf the spleen wej gt}; f these animals were
determ ned. Both val - ﬁ%ﬁ% ?%qar’r“@§ﬁi"gﬁ?lil%ﬁny of t éﬁeﬁBént of inflammation,
but
10 group 2 (n=10): first control group receiving only the CD4%/
CD62L-selectin™® T cells but did not receive

any further cell injection after 6 weeks.

group 3 (n=10): second control group receiving the CD4%/CD62L-

15 selectin™® T cells. After 6 weeks the mice re-
ceived 62.5 international units heparin in

0.25 ml PBS intravenously (tc prevent thrombo-

sis) followed 30 sec later by administration

of 5 x 10° “control cells” from an genetically

20 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).

25
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 judged by weight changes within the basic
control group 2.

.30.

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



are not very sensitive. 25 Figure 10 illustrates the results of the

measur enents of the

10B). As can be seen in this Figure, the colons of aninals treated

colon length (Fig. 10A) and the spleen weight (Fig.

W th

STIC ro 1 re significantly | onger (about 11 c i | een
signi§?éﬁ‘ﬁ?‘f“§)"‘§5 ﬂlzlrg(:ablout 50yng) tghan(SO that of %8?&&?2'1“5’@"???%?2 The

contr ol

t he ani

ani - nmete ¥Rp oLt Hutthe nvkee flveariked afdlen

t he col

ani mal s of group 2 have shortened col ons (about 10.3 cm and
enl arged spl eens (about 100 ng) indi2cative for severe inflammtion,

wher eas

- mals receiving control cells (group 3) develop | ess severe WO

2005/ 005620 rUJRA0Q4/ ROLAAL QR SYAPL DOBs Obr COAIA) Swiap! Ard RUNS Of
about 10.6 cmand spleen weights of about 60 qg? conpared to the contro
[

€c difgned ngo afth&heani nal s

t t i ; i h [ t,
e col BT AEnE WRES (kD Rebrinr) MO EhE P Tt S T R (ke

st ai n- imgthepworge RF aland B |+ s15 B Gir€ edengiderssorat dvy #Hgtidha- t hol ogy:

A CQpplg%ngeference, vol. 1 & 2; Churchill & Liv 10 ingstone, 1994).
al ready des

two i ndependently acting pathol ogists,

t he ex
as in

As

cribed in Exanple 8, the con- dition of the nmucosa was scored by

that were blinded with respect to

ri- _nmental des%gn. The scoring schene for the cosa was the sane
&b o 5

Frpfleandes 5in ¢ CHLaVEhI uin®bt FiRi VLR Adi &

CCYFcE Pimi ni mal

coliti sthSConeiPe NOLSE AL tpSrio B ¥ shdh@avincelyti 9. arde20 gscore 4
ul cerative colitis acconpani ed by destruction of

10

15

20

25

30

weeks mice of all groups are of almost the same body weight.
While the administration of STIC after 6 weeks {(group 1 = @)
afterwards leads to an adequate age-dependent gain of weight,
mice from the group of untreated animals (group 2 = H) as
well as mice treated with “control cells” after 6 weeks
(group 3 = A) show a comparatively reduced gain of body
weight (group 2) 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 welght of these animals were determined. Both val-
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



t he whol e nucosa. The average score is shown in Figure 11. Six weeks after
transfer of the treatnment the control aninmals of group 2 re- 25 ceiving no
cell injection have an average score of about 3 indicating heavy colitis.
The m ce _of qgro 1 receiving STIC and the mice of group 2 receiving

contr ol gfg'qogs "t%% 6 weeks have significantly reducd/ER8HH8H0Lcor es of
about 1.5 (indi- cating mnimal colitis; group 1) and about 2.5 (indicating
30 noderate colitis; group 2), respggtively. These results are again
consistent with the findings of a histological evaluation of the colon
sectio ed i t 00 2 P20p4/ 09- 46 gcan be
seen in |g§?§ (ﬁ%ﬁ%&?? ?é%%§§ %&§§I£§ngg a%%%k/Bleéuggﬁa 29t he
condi tlaﬂ"le(ﬁn Gﬂtﬁl(mﬁ:sofofambmits &Ff mgoupomBandii cho r ehai nedtmmlraaued after
|nduct|o oljti vvlt T ce of h exa how, mar ked
infil trfﬁl on %\n Sf)rﬁ)nonuc"i1 eﬂ?r%eg{ggaﬁﬁﬁdsﬁ%%ﬁl Pm of§‘ ngESSaI
i nt egridnimaler y.mbadadfagjetlanﬂqe r714d r @frica af .t he subrrucosa and nuscul aris
propria layer. Injection of "control cells" (non-MCSF and y-
interferon-stinul ated nonocytes derived from bl ood, bone- marrow and or
spl een dy nd3 y(eser |$eﬂ1ﬂ&}§bﬂ10éx%éﬂ\h@htt 10cH83n@<51M§1£ e@lissgtl whBafiltration
and nmucosal | oss as can be seen 12&/ D. Bot h speci nen al so show
subst aH‘ﬂ%Olﬁ%ﬁﬂéégaIStaﬂﬁﬁﬂl i &?mgcmwlyﬁprfoc@@@sn BHEEL B&agBscul ari s
propri tract tr on 1 | iy duction
W th aldchh L&Ld ce;PIE;1 parnc%Aoun S)Sf a% i oregsei th%ea%fr?utr%rggg |E%s%50bt@egr| ty
(Fig. ]KHQH@QYIrﬁ(ﬂﬂmni&ﬂﬁnﬁaﬁﬁ;aﬂbEboW@lspéb|meafoﬁherhlhbr&lyﬂwhocyte
i nfyigl tr t Ioss (o] dana the su 0S n scularis
pr oprl aarldayers WI Cg@éﬁ "t he arjfg% 3’ 3585 ds%ﬁrrgn cgn%be%gge(r%oggo Simlar
to the digsidd sobbtiae nedcéos whe adoradsbyativen J@fdependently acting

pathologists, that were blinded with respect to the experi-
mental design. The scoring scheme for the mucosa was the same

as in Example 8:

15
) score 0 healthy unobtrusive finding;
score 1 minimal colitis;
score 2 moderate colitis;
score 3 heavy colitis; and
20 score 4 ulcerative colitis accompanied by destruction of

the whole mucosa.

The average score 1is shown in Figure 11. S8Six weeks after
transfer of the treatment the contrel animals of group 2 re-
25 ceilving 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

30 moderate colitis; group 2), respectively.

These results are again consistent with the findings of a

histological evaluation of the colon sections stained with



STIC for the treatnent of dextran sul phate sodi um (DSS)- induced chronic
colitis (see Exanple 8 above) it is shown here using the CD62L+/ CD4+ SCI D
transfer nodel of chronic ex- perinmental colitis in mce that STIC are

capabl e s 25 ing or clearly alleviating synptons of the induced
colitis. W@:“%&'{S@at ed nice show an adequate age- depehdEEF2OHMIPIBs  wei ght

(Fig. 9), their colon is significantly longer (Fig. 10A) and their spl een
wei ght significantly lower (Fig. 10Bg4 than that of mce of the control
group suffering fromsevere 30 inflammtion of the colon. Finally, the

hi stol ogical . s ey af | Gt i,ce | iggnificant werp.conpared to
un- trg%%%déznie%ﬁl ?8( Ei""g?E %’f) Egﬁg&tghe%hi%‘ia%n%gf?g% ol y?iolsoqdf Rig:
2005/ 0055 20/ ATl BRA(e4L0@0202onA0 t £ oh 08f S€s1 b soDf amincel & reeftgsbun t h STI C

shows ogly.mnpor_to. nq synptons of colitjs, (Fig. 12). ared with the

ef f ect fx’f]ﬁggt rrgg'f"‘r]rﬂﬁg tEERters %&[eﬁ St C%lq}nheo%n' )?ggg@%né’% r ow
cell's, pes2pheral cblood BethSerddpl &P &8s R Hiced eRiESRIRA G Reth

non-cul tivated cells obtained fromthe spleen of syngeneic mce exhibits a

si gm f i BaRRIYCIRAr (ifddd ad caRstanticd dfismald il wirtedHdse cells

(group ¢ p@%a&&%’ BRLVSIS 13 ¥ AR BB o ENBfle t BAbnh OHEA Ay ARk&E S kG treat ed
with STICT{Fig. 10A/B, 11 and 12). Contrary to the results obtained in

Exanpl ePSOB;Simgla}i@-DS&jmdébns?ﬁ erpntrol t el holtie(n@i-NdlSK iand nduct i on
wth CDog %‘fﬂlf‘r&ne—!étsimhﬁstﬁamﬁ& <GELd S 419 .2 eflgnal ﬂ:ﬁé!é&‘te ﬁJheen-.SyFrpto”B
to 'some extent, since the aninal & receiving the control cells exhibit |ess
sever e marsywphans caonpalesh t 0isheefonrtsr odesmtitpdds dhdt nede noteveydei ve any

LD PaSREEI SRR B Ae Rl B AL B L oL B V100,
aut oi Mmuperdy seasEe. Both specimen also show substantial submucosal
infiltration with lyﬁphocytes, but the muscularis propria is
still intact. Administration of STIC after colitis induction
with CD62L*% T cells profoundly ameliorated the mucosal in-
15 tegrity (Fig. 12E/F). In colon sections of both specimen only
minor lymphocyte infiltration, no crypt loss and no damage to
the submucosa and muscularis propria layvers within the ana-

lysed bowel segments can be seemn.

20 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'/CcD4* SCID transfer model of chronic ex-
perimental colitis in mice that STIC are capable of suppress-

25 ing or clearly alleviating symptoms of the induced colitis.
STIC-treated mice show an adequate age-dependent gain of
weight (PFPig. 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

30 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



66 Clains 1. A process for the preparation of cells for the prevention
and/or treatnent of diseases associated with disturbed self-tolerance in a
patient, characterised in that a) nonocytes isolated fromthe blood of the
patient to whom the cells are to be admnistered are in vitro multiplied

in a sui MHIESE$20Pur e nmedi um whi ch contains the cel | LPGHEPRP4HMPIO f act or

M CSF; b) the nonocytes are cultivated sinmultaneously with or fol- |ow ng
step a) in a culture mediumcontainigygg y-1FN, and c) the cells forned in
step b) are obtained by separating the cells fromthe culture nedium 2. A
pr 0cesSeAEGRT LA it Aide SMAUALLLE dotd o eratrRgaides are of
human origin i process accor di to Clalins erlsed in that
t he nonmcy&xmptnmsiaﬁﬂc@ﬂéﬂiéroﬁlghelbxood in such a manner that next to the
nonocytes al so | ynphocytes are present in an anmount of at |east 10% by
reference to the total cell nunber in the isolate. 4. A process according
to cl ai pdngdaten 3¢1t(hh&h§0b§fé§’@dof Nt airedth@neeblfscboited witistemd) or
obt%%ned in step ¢) are se- lected_by blndln% to_the antibodé produced by

t he *hybFR®omE* cef | Rife BEMACCSSA2S, 6 PBFPRRIBL 0 RRODCEBLUFNETD cl ains 1

to 4, c@ﬁi@&{ egk3ed Iﬂéptrlaaten@i@glgthee £tk enaeddi eeitigp Mt LinLbt ained in
step ¢) claim1 or obtained in the sel ection step according to claim4,

t hose cémrs the spllast: of aheanedc driresxhifpdtana sigehficmstbhdceeD14 on
their C&'é%éuﬁ@% é’gn An@%o%iﬁxailgceggé@&?t&%a{ sd éé’lﬁs 055%&? eri sed

in that centration 1n the culture nediumis
3} show more severe symptoms than that found 1n animals

10 treated with STIC (Fig. 8, 10A/B, 11 and 12). Contrary to the
results obtained in Example 8 using the DSS model system, in
the model of colitis induction with CD62IP'%" cells the control
cells are able to alleviate the symptoms to some extent, since
the animals receiving the control cells exhibit less severe

15 symptoms compared to the control animals that do not receive

any cells.

In accordance with the results of Example 8, this again pro-
vides clear evidence that the STIC of the invention are capa-

20 ble of treating autoimmune diseases.



Ng/l. 7. A process according to clains 1 to 6, characterised in that,
subsequent to step a) the nonocytes are cultivated for 24 to 72 hours in a
cul ture nmediumcontaining y-1FN, the cultivation in the presence of y-IFN
beginning 3 to 6 days after the beginning of cultivation step a). 8. A
process according to claim7, characterised in that the y-I1FN concentration
inthe culture nmediumis 0.1 to 20 ng/m. 9. A process according to clains
1 to 8 characterised in that the t®%tal cultivation period in steps a) and
b) is 4 to 8 days. 10. A process according to clains 1 to 9, characterised
in that subsequent to step c¢) of claim1, or subsequent to the se- lection
steps according to clains 4 and 5, the cells are suspended in a suitable
cell culture mediumor in a PBS or NaC solution. 11. A process according
to clains 1 to 10, characterised in that the cells are suspended in a
freezing nmedium and are subsequefilaimsieep frozen. 68 12. A process
according to claim1ll, characterised in that the freezi ng nedi um conpri ses
fetal calf serum (FCS) or human ABO conpatible serumand DVBO. 13. A

procesk. ac@orplicegsko felraithie brepalfiishasncterisetbi Nnehd hgteddig 168l | S
obtained fromstep c) of clains 1 to 3 or 6 to 10, or the cells obtained
fromthe s@PE¢PToNtEEENGt Of| Maeasesr Bseel FGchuMatbd diatoimped

phar maceut igealr-pELeRRsRce PR phiicTl! | ShAS: - [ antigens CD3 and
CD14 on their cell suf?ébe for %ﬁe prevenfﬁ%ﬁagﬁélgg %@%ﬁtnent of di seases

as- sociated with disturbed self-tolerance in patient, obtain-
a) monocytes isolated from the blood of the patient to whom
the cells are to be administered are in vitro multiplied
in a suitable culture medium which contains the cellular

growth factor M-CSF:

b} the monocytes are cultivated simultanecusly with or fol-

lowing step a) in a culture medium containing y-IFN; and

c) the cells formed in step b} are obtained by separating

the cells from the culture medium.

2. A process according to claim 1 characterised in that the

monocytes are of human origin.

3. A process according to claims 1 or 2 characterised in that
the monocytes are isolated from the bloed in such a manner
that next to the monocytes also lymphocytes are present in
an amount of at least 10% by reference toc the total cell

number in the isclate.

q. A process according to claims 1 to 3, characterised in that
the cells formed in step b) or obtained in step c) are se-
lected by binding to the antibody produced by the hybridoma
cell line DSM ACCZ2542.



able by any of the processes according to clains 1 to 12. 15. Cells
according to clains 14, characterised in that they are of human origin. 16.
Cell preparation containing the cells according to clains 14 or 15 in a
.suitable nedium 17. Pharmaceutical conposition containing cells of
nonocytic origin, co-expressing the7antigens CD3 and CD14 on their cel
surface, for the prevention and/or the treatnent of diseases associ ated
with disturbed self-tolerance in a pa- tient. 18. Pharmaceutical conposition
cont aiPni ngAt heoeetd sacaraoiidgngo ¢tbatailngol4, orhdBactretiwedelnl theeparati on

accordi ng laim16,, or.. the.cells obtained fromstep c) of ¢claim1l or
the cells %ﬁ?%‘?n@{de fcr]egln%st ggrQS?eﬁ?i%%eps{bngSf Ogﬁﬁf'ﬁ?él.f%ggt%.c? of

Phar maceut ttakmcanpesi bbesiasgoidi nthet os€l edt®nl 7seasl 38chbeaidderprevention
and/ or the Ereatnent of autoj mmune dis- eases., 20. Pharnaceuti cal
conposi ti oRf1&¢Bof di HEPTD Whisheie7 S8A8Ct8Y TRICh HeP T RIESSI GReadBror t he

treatnent @fgahbef@i &hd £b14Uss Bleih&eq8l kirpscording to clains 14 or 15,
or of the cells obtained fromstep c) of clainms 1 to 3 or 6 to 10, or of

the cells obtained fromthe selection steps of clains 4 or 5, or of the

cel | eparat.| cordi o, ¢l al fqQr. -ma % [ .ph ceuti cal
conpo§$tioé %%gg?%% ?ﬁé&ﬁﬁ%p%tfgng%%%%%ﬁ'?Fngngﬁ %%%y%$£%%§églgéggciated
wi t h di st uthedM-s8Ff coakenanseior?2in Ustee acetuiengmddy wad aisn 21tdop0t he
prevention and/or treat- nent of autoi nmune di seases. 23. Use of claim 22,
charact eri 8841in that the autoi nmune dis- ease is one or nore of the
di seases selected fromrheumatic di seases with autoi nmune features,
di abetes nellitus, auto-

7. A process according to claims 1 to 6, characterised in

that, subsequent to step a) the monocytes are cultivated
for 24 to 72 hours in a culture medium containing y-IFN,
the cultivation in the presence of y-IFN beginning 3 to 6

days after the beginning of cultivation step a).

8, A process according to claim 7, characterised in that the
y-IFN concentration in the culture medium is 0.1 to 20

ng/ml.

9. A process according to claims 1 to 8 characterised in that
the total cultivation period in steps a) and b) is 4 to 8

days.

10. A process according to claims 1 to 9, characterised in that
subsequent to step c) of claim 1, or subsequent to the se-
lection steps according to claims 4 and 5, the cells are
suspended in a suitable cell culture medium or in a PBS or

NaCl solution.

11. A process according to claims 1 to 10, characterised in
that the cells are suspended in a freezing medium and are

subsequently deep frozen.



i mmune di seases of the bl ood and bl ood vessel s, autoi nmune diseases of the
| iver, autoi nmune di seases of the thyroid, autoimune diseases of the
central nervous system and bul - bous skin diseases. 24. Use according to
claim?21 for the prevention and/or treat- nment of allergies. 25. Use
according to claim 24, characterised in that the al- lergy is selected from
al l ergi es induced by non-self pro- tePfis, organic substances and/or

i norgani ¢ substances. 70 26. Use according to claim25, characterised in

Lhat hie ah bebOysd S;odlfated L arnogyievernapdlol. Aldenal an ndyged by
drugs, chemi tal's,” viruses, bacteria, fungi, tood conpo- nents, nefals,
gases, ani rakeging sediwn dmiprized/ detadi mal f exconet dFCRY. ofhéunae of

self-tolergg eg%ﬁ%ﬂg?ﬁ%f%%%L%i%ﬁg%&ﬁ%pg to clains 14 or 15, or of the cells

obt ai ned f '3 or 6 to 10, or of the cells obtained
fromthe selection steps of clains 4 or 5, or of the cell prepara- tion of

claim116, for in vitro generating and/or ropagat- i ng autol ogous regul atory
T- 1 ynpocy fePTOfESSTRERSE1BEBC SO HG W o} afFth 29, \iiarracierhecdednl atory T-
| ymphocyt espge- expr &8ss 4 fzﬁat%%keg/e@m@%@&dc]% Lifleir ¢oc8l Ly syrface. 29.

A process for the generation and/or propagation of autolo- gous regulatory
T- | ynphocytes 10¢charadther icdd s mhitiadnedsdirbmt dher avdecitnducistgpseblfs

accordi ng tQ cl ai 1%50r 1%, ol %Qg cq!ls o%fained {ron1st%P %é_of cl ai s
1to 3 or §TFE™ 10, %% (HE FOFME b HEF A ERERECERT £CT T S REPS of
clainms 4 otibpn.or the cell preparation of claim16 are co- cultivated with
an autol ogous T-I|ynphocyte preparation. 30. A process according to claim 29,
wherein the regulatory T-

14. Cells co-expressing the antigens CD3 and CD14 on their cell
surface for the preventiocn and/or treatment of diseases as-
sociated with disturbed self-tolerance in patient, obtain-

able by any of the processes according to claims 1 to 12.

15. Cells according to claims 14, characterised in that they

are of human origin.

16. Cell preparation containing the cells according to claims

14 or 15 in a suitable medium.

17. Pharmaceutical composition containing cells o¢of monocytic
origin, co-expressing the antigens CD3 and CDl4 on their
cell surface, for the prevention and/or the treatment of
diseases associated with disturkbed self-tolerance in a pa-

tient.

18. Pharmaceutical composition containing the cells according
to claims 14 or 15 or the cell preparation according to
claim 16, or the cells obtained from step c) of claim 1 or

the cells obtained from the selection step of claim 4.



| ynphocytes are obtained fromthe culture nedium 31. A process according to
clainms 29 or 30, characterised in that the regulatory T-Iynphocytes
co-express the antigens CD4 and CD25 on their cell surface.
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19. Pharmaceutical composition according to claims 17 and 18

for the prevention and/or the treatment of autoimmune dis-

eases.,

20. Pharmaceutical composition according to claims 17 and 18

for the prevention and/or the treatment of allergies.

21. Use of the cells according to claims 14 or 15, or of the
cells cobhtained from step c) of claims 1 to 3 or 6 to 10, or
of the cells obtained from the selection steps of claims 4
or 5, or of the cell preparation according to c¢laim 16 for
manufacturing a pharmaceutical composition for the preven-
tion and/cr treatment of diseases associated with disturbed

self-tolerance.

22. Use according to claim 21 for the prevention and/or treat-

ment of autoimmune diseases,

23. Use of claim 22, characterised in that the autoimmune dis-
ease is one or more of the diseases selected from rheumatic
diseases with autoimmune features, diabetes mellitus, auto-
immune diseases of the blood and blood vessels, autoimmune
diseases of the liver, autoimmune diseases of the thyroid,
autcimmune diseases of the central nervous system, and bul-

lous skin diseases.

24. Use according to claim 21 for the preventicn and/or treat-

ment of allergies.

25. Use according to claim 24, characterised in that the al-
lergy is selected from allergies induced by non-self pro-

teins, organic substances and/or inorganic substances.



26.

21.

28.

29.

30.

31.
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Use according to c¢laim 25, characterised in that the al-
lergy is selected from hayfever and/or allergies induced by
drugs, chemicals, wviruses, bacteria, fungi, foecd compo-~
nents, metals, gases, animal skin scale, hair and/or animal

excreta.

The use of self-tolerance inducing cells according to
claims 14 or 15, or of the cells obtained from step c) of
claims 1 to 3 or 6 to 10, or of the cells cbtained from the
selection steps of claims 4 or 5, or of the cell prepara«-
tion of claim 16, for in vitro generating and/or propagat-

ing autologous regulatory T-lymphocytes.

The use according to claim 27, wherein the regulatory T-
lymphocytes co-express the antigens CD4 and CD25 on their

cell surface.

A process for the generation and/or propagation of autclo-
gous regulatory T-lymphocytes, characterised in that

self-tolerance inducing cells according to claims 14 or 15,
or the cells obtained from step ¢) of claims 1 to 3 or 6 to
10, or the cells obtained from the selection steps of
claims 4 or 5, cor the cell preparation of claim 16 are co-

cultivated with an autologous T-lymphocyte preparation.

A process according to claim 29, wherein the regqulatory T-

lymphocytes are obtained from the culture medium,

A process according to claims 29 or 30, characterised in
that the regulatory T-lymphocytes co-express the antigens
CD4 and CD25 on their cell surface.



