10 Jan 2007 WD 2004/007701 PCT/ EP2003/007551 Transpl ant Acceptance | nducing
Cells of Monocytic Oigin and their Preparation and Use The invention
relates to transpl ant acceptance inducing cells of nonocytic originlggd
their prepar g Il as their 5 use for generating transpl ant an 2007
accept ance. g&%@@?@@?@? the invention relates to transpl aitV/EREBAEGte
inducing cells (in the following also called TAIC) which are derived from
human nonocytes. 10 The invention noreover relates to the nonocl onal

anti body GW 7, which specifically recogni ses transplant acceptance induc-
ing cells according to the invention which are derived from man. 15 In
addition, the invention relates to the usdé of the anti body.- Gw7 for
detecting and/ or selecting transplant acceptance in- ducing cells. 20 The
term"transplantation” is used in the field of inmmnology for the transfer
of cells, tiwﬂw&wﬂmw
transplantation arises fromt findin t hat nunerous di seases can be cured
by transferring (trans- pIantE§§%Ehg§$giﬁigﬂﬂhﬁg#—iﬁﬁkue or cells from one

i ndi vidual 25 who is healthy in this respect - the donor - to an individual
suffering fromthe di sease concerned - the recipient or host. 10 Jan 2007
WO 2004/ 007701 PCT/ EP2003/ 007551 2 Depending on the relationship between

t he donor a R oA o] he . f i Y. f tra | ant. _c
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whi ch of monocytic origin and their preparation as well as their

5 use for dgenerating transplant acceptance.

Preferably, the invention relates to transplant acceptance
inducing cells {(in the following also called TAIC) which are

derived from human monocytes.

10
The invention moreover relates to the monoclonal antibody GM-
7, which specifically recogniseé transplant acceptance induc-
ing cells according to the invention which are derived from
man.

15

In addition, the invention relates to the use of the antibody
GM-7 for detecting and/or selecting transplant acceptance in-

ducing cells.

20 The term "transplantation”™ is used in the field of immunology
for the transfer of cells, tissue or organs from one body to
ancther. The need for transplantation arises from the finding
that numerous diseases can be cured by transferring (trans-
planting) healthy organs, tissue or cells from one individual

25 who is healthy in this respect - the donor - to an individual

suffering from the disease concerned - the recipient or host.



are transplanted within one and the sanme individual from one area of the
body to another. 2. I|sologous transplants: This involves the transfer

between 10 genetically identical individuals. Exanples of these ar el0 Jarn2eey
strains of r o, f€. For man, isol ogous (synge- neic) transplants can be
consi der ed b@P\?/g@F?O?(gir:\eti cally identical (nmonocygotic) tRGTAP2008807551

Al | ogenei c transplants: This term designates transplants between

genetically different nmenbers of the sane species such as, for exanple,

from one humepenhdtihyi dnaltheo mileithehshos, bbBwédle €BSCa8hoEXBRAI MBAL ale-
ani mal s, fr%m one, i nbred sin{_)ai n to another. 20 4. Xenogeneic transplants:

This i nvol vE3PERBY ¢ r a6t ef OhLTWidsh C¥P9S ePént t e laats uemn abe fdistewanyl e,
t he transfeguakhad: nonkey heart into a hunman being. 25 As a rul e, autol ogous
and i sol ogous transplants cause no i mmu- nol ogical problens in the sense of
a rejection response. How ever, this is not true in the case of allogeneic

The 1o pi ent” o s arodar v S anep sy SRS e TR b IR 006 B, Y

the recipient's inmune system rejecte rare
tinme. In the case érapRplantedendtihin xemol egdusher et | DdivesANS Erom

T-1 ynphocyt es rejnafter .call T-cel | play a central part. These cells
recogni se the %gge%}%?c% Itsh% %;?Sg/a‘ff’ ot TNl r maj or hi stoconpatibility

conpl exes (MHC) . The foreign MHC conpl ex sensitises the antigen-reactive
T-cell s of 50 an12007 WO 2004/ Q07701 PCT/ EP2003/ 007551 3 the recipient
and, subseqféntFPH,OIHE TEERPIRIANES dtSy aveelvesadheo Exansdest reriiesn of

the donad cel | gepetidgl MPNQaektSEle ikEsPREL%e! V& s W hefLELergat
MHC- conpl exes are also called "MAC-different". xa%le% e Neflebe e
inbred strains of rats or mice. For man, isologous ({synge-

neic) transplants can be considered between genetically

identical (monocygotic) twins.

15 3. Allogeneic¢ transplants: This term designates transplants
between genetically different members of the same species
such as, for example, from one human individual to another
or, in the case of experimental animals, from one inbred
strain to another. '

20

4. Xenogeneic transplants: This involves the transfer between
different species such as, fpr example, the transfer of a

monkey heart into a human being.

25 As a rule, autologous and isologous transplants cause no immu-
nological problems in the sense of a rejection response. How-
ever, this is not true in the case of allogeneic and xenolo-
gous transplants. Such transplants are recognised as foreign
by the recipient’s immune system and rejected after a rela-

30 tively short time. In the case of the allogeneic/ =xenologous
rejection response, T-lymphocytes (hereinafter called T-cells)
play a central part. These cells recognise the foreign cells
by way of their major histocompatibility complexes (MHC). The

foreign MHC-complex sensitises the antigen-reactive T-cells of



5 Transpl anting all ogenei c or xenogeneic cells, tissues or or- gans
necessarily leads to a situation where cells of tw dif- ferent indhgigH§#®7
i.e. of MHC-different cells, are present in the blood of the recipi H
the same ti ' henonme 10 non is referred to as "chinerisn . A
distinctiongﬁ%mﬁgggﬂﬁe- tween m cro-chineri smand nacro-%ﬁf PGS
Mcro-chinerismre- fers to a state in ich cells derived fromthe donor
e.g. after a blood or bone marrow transfusion or after transplant- ing

| ynphocyt e- the€h reegpieniSUGRARS dubegiBht1y Nt €8s i recen1thanll lda@rategmain
per si st ent in the MHC-djfferent host but are de- _tectable only in a few

i sol at ed cas®’d HhehednstgErsior nphethes fanerusedlaner ot elaien 59588 t he
cel | s deteckgsbddtivielsy.m €EEPLENty1HH JdaEerddOoMiRe ARRPExed .t T BEELON
needing to be made in both cases between the blood and the organ chi 20
meri sm wi t hcahked oWiesgdofidengndét ecti on of donor cells in the recipient's
bl ood orgorgans. Chinerismcan, to a certain extent, lead to tolerance
vis-a- vis transplants. In the case of persons who, as a result of 25

| eukaem a oTraniplypivimg dildeaseesitobrexanpbenebadceblsndedigsuan akl ogenei c
bone marrow transpl ant at.i,on . w th | ar ge cor- respondi C pattern

bet ween thegaBﬁo?ééﬁﬁfﬁq%;Yr&@FSFeﬁP,aagl£%kﬁ&ﬁn(ﬂﬂ%ﬂ%ﬂgﬁﬁyaégg Fﬁﬁsd65§erved
after corregpoast nondiseldiralah! atlie/e gondid-iqAFRgehdedn08t i @ReOfprickent

i ndi vidual's own 30  bone marrow and the bl ood cells derived therefron) and
subse- quentstRt REPPA (9 ARGAFIGAT fh Ehe 38R BT heRHiHPhancEgTs,

nmore thap 99%%°ist98f8§£éé 98t§§t38$fméfléﬂm? @‘H%%ti%kkgbﬁaﬁgdn&&@”b%he
donor's stemcells and this chimerism formed the basis for the tol erance
vi s-a-vis akkeer gaigraciigerdspannd00FcroaOigesiony 74ic PETAEMEQASM0ER551 4

planted frogLLhi 5,0gnQ,:INsS, QRRGHY 199 WRE1608" IEBRI thd Ronor, e.g.

after a blood or bone marrow transfusion or after transplant-

ing lymphocyte-rich organs such as the small intestine or the
15 liver, remain persistent in the MHC-different host but are de-
tectable only in a few isolated cases. The term macro-
chimerism is used when more than 5% of the cells detected in
the recipient originate from the donor, a distinction needing
to be made in both cases between the blood and the organ chi-
20 merism with the corresponding detection of donor cells in the

recipient’s blood or organs,

Chimerism can, to a certain extent, lead to tolerance vis-a-
vis transplants. In the case of persons who, as a result of
25 leukaemia or a lymphoma disease, for example, had to undergo
an allogeneic bone marrow transplantation with a largely cor-
responding MHC pattern between the donor and the recipient, a
“donor chimerism” was thus observed after corresponding myelo-
ablative conditioning (destruction of the individual’s own
30 bone marrow and the blood cells derived therefrom) and subse-
quent stem cell transplantation. In the case of these pa-
tients, more than 99% of the cells detectable in the blood
originated from the donor’s stem cells and this chimerism

formed the basis for the tolerance vis-a-vis all organs trans-



series of clinical exanples of subsequent kidney, liver and |ung segnent
donations [Dey B., et al., "Qutconmes of Recipi- ents of both bone narrom/an
solid organ transplants Are 5 view" Mdicine (Baltinore) 77, 355-Hhkian 2007
(1989)]. Foﬁvﬁ @ oﬁﬁo1ance i nduction to occur, it is not decisive in this
connection 4t a cohpl ete donor chinerism- defined as PCAEPHIZAERYe of

nore than 90% donor cells in the periphesal blood of an allo- geneic
recipient- - exists; instead, it has been found that a 10 fraction of 5%

donor cell sp—laﬁeé@r Eeshnt enas Sphsed” rehi ”@Eée?ﬂ?atlohs %f fgo%'ﬂ%k?ho ihnduce
t ol erance [con‘gare survey by Acholonu I.N and Ildsta e role of

bone marroﬁ/e PAnShl SHERECER A¥GTPOREr Afic SubSeguant pddidhey, ad veel lankar
grafts”, CuniingOBkBmef¥ gé@nagf%ptﬁéyedﬁt h;%gt% 96 (A183Ddesl A dd O\ﬂ%h
Vi

baS|caIIy, proof has thus been pro € ‘do-- nor Chi mer i ‘S
acconpani es ®R*BoRé w@tholaneanssiramt aridorsol BMbrgannducesplahes ange rei-t has

neverthekesgipRtwb | I ahk.to r ucgessful_al |l ogeneic
BMIx in the %(B)Qcaslggo ﬁg?np Baqﬁqm%%ﬁsi g‘lzf f %?% dot:%‘qrgagamd &G 7 tr‘ﬁéi ®&onst el -

| ati ons. ThﬁQCESlnhile:m@nt he ba:chrt hat idendr ereidiveonhnghie- c&ﬂié&doﬁor

this, i.e %I onllnn of the remﬁﬁent (see, .above) holds three
substantlal ype of P Bk® £ 9Pk m snidefgned; |39, Ghee n¥Gsenar Pdw

toxicity of mbhe chempsteranrit ic1ds agerhs Peedonatich RS %%mam shebed
together with or without additional radiation treatment, |leads to a

si gni fi cant IfBPHF d¥eFiRAeecorRif Bt hedmeteady hatr haRr @ﬁeﬂh§0tlﬂdn§bﬁ’anﬁed

bone nmang rewabeis d€lREteshdN (AN -Of-PELPLy COH nal I'y,
there is the risk of a graft versus host |sease9 é%—i ﬁ%%&?n %negég’ren of

whi ch the T-celfs $iffst@nted tiont dndiee hdmletrenCQet Hleomg'mreh tshervielyandpl ant
Lransplant FEoRrUer - ToRt et ont PatE8 87 Toar 111419 y FHAE cifd PeRA: 44 G8for s
Recent devérepselargatiCor r an@pitoledagan: T(Dﬁjlﬁp-lﬁp@c15;c373nc&38]cellular
i grafts"”, Curr. Opin. Organ. Transplant 4, 189-196 (1999)].
15
Although, basically, proof has thus been provided that the do-
nor chimerism which accompanies a bone marrow transplantation
(BMTx) induces tolera_mce, it has nevertheless not been possi-
ble so far to carry out a successful allogeneic BMTx in the
20 case of completely MHC-different donor and recipient constel-
lations. This is due to the fact that the preconditioning re-
quired for thiis, i.e. conditioning of the recipient (see
above) holds three substantial types of risk for the recipi-
ent. Firstly, the bone marrow toxicity of the chemotherapeutic
25 agents used, which are administered together with or without
additional radiation treatment, leads to a significant morbid-
ity; secondly, there is the risk of the transplanted bone mar-
row being rejected in spite of prior conditioning; and, fi-
nally, there is the risk of a graft versus host disease (GvHD)
30 in the case of which the T-cells transferred into the host to-
gether with the transplant turn against the host’s organism
[compare Wolff S.N., "Hematopoietic cell transplant from vol-
unteer unrelated or partially matched related donors: Recent

developments." Curr. Opin. Organ. Transplant 5, 372-381



10 Jan 2007 WD 2004/007701 PCT/ EP2003/007551 5. (2000)]. This disease
occurs whenever the recipient's immune system has been weakened by tdﬁ%
prior conditioning to such an extent that the T-cells transferred v n 207
bone narrowgpe, o | e of causing a lethal rejection in the recipient. 5
To avoid the ProBl & outlined above, efforts are under REWERPOIMEHent to
design the conditioning of the recipient®o be as weak as possible.

However, the greater the MHC difference be- tween the donor and the

recipient, theostyongRisadesasidi a8tmss 1PndiSalMee ”yéé%\;,bfeirﬁ!‘%seﬂmiu%em der
r |

to prevent the rejection of the transplanted bone marro S agal n | eads
to an i ncr eJ¥&temhasdegrsiestkanegy vt ther pusonosondi semsimg GaHBuchSanf ar

no det ai |l edgi t] [ has ' t _regard- 15 ing the tine for
whi ch the inﬁﬁ%ﬁ% E%?%e??%n?nﬁ%?ﬁgeﬁéﬁééé?ingegég | & Pn%FWQ "Bleft™s

bl ood i n or @gpakbe farcamseésgaasiethddl eejekbeiamcin SiHeuasicapiénat. a donor
organ. Reliable data from the nouse nodel, however, indicate that a
macrochi meri smde- tectable for two weeks is already sufficient for

tol erance t8o26vaid sthd \Mackdets, oltlbiedilabovdl,| egesets hodeunddy Gy at
. bl ockade i nduces nacro-chineri sm and

transplan-v\%ationt 1th co:stig&latony TA.C

tol erance wrthout 2@?0?%&&ﬁﬁi ° ORI RENCE" tREL TepdRient, tagkes69
(2000)]. 25wdEhe aeefoseilsieyelRWeelrer RALI YeSatOr L 15 | MR @SV LISABES
avai |l abl e a%wgresent to generate tolerance arises fromthe an- gle of two

mej or poi nt §¥BFN vHeRy ST REdokBehARBLDIE /i rHREN 6L TSDPRT ed seenditiandingal | y
avai | abl@ serbafmdidyend¥ Reehsanabhe o 9t pfgvﬁpééé}gt G ONL & d53RgPLgnt
rejection and, on the other 30 hand, taﬁlng | nosuppr essan pérmanént |y

i s acconpanikhél byanspkitesr dohe sideoef ftiis adrich Idds tire gratireteageone to

vi- ral, bagkephal, A oY GOkkSeL VEGUORE 2 SN @SRRI At e sub-

So far, no detailed investigation has been carried out regaré—

15 ing the time for which the induced chimerism must remain de-
tectable in the recipient’s blood in order to guarantee a sta-
ble tolerance situation for a donor organ. Reliable data from
the mouse model, however, indicate that a macrochimerism de-
tectable for two weeks is already sufficient for tolerance to

20 arise [Weckerle, T. et al. "Allogeneic bone marrow transplan-
tation with co-stimulatory blockade induces macro-chimerism
and tolerance without cyteoreductive host treatment.™ Nat. Med.
6, 464-469 (2000)].

25 The need to develop alternatives to the Iimmunosuppressants
available at present to generate tolerance arises from the an-
gle of two major points of view. On the one hand, the immuno-
suppressants clinically available so far have not been capable
of preventing chronic transplant rejection and, on the other

30 hand, taking immunosuppressants permanently i1s accompanied by
considerable side effects which make the patient prone to vi-
ral, bacterial and mYcotic infections and which generate sub-
stantial risks through the formation of malignoma and diseases

of the cardiovascular system, in particular by myocardial in-



stantial risks through the formati on of malignonma and di seases of the

cardi ovascul ar system in particular by myocardial in 10 Jan 2007 ﬁﬁ 7
2004/ 007701 PCT/ EP2003/ 007551 6 farction and by cardial insufficie yanase
Wheel er, D. teiger, J. "Evolution and Etiol ogy of Car di ovascul ar

Di seases H‘Qh%"ﬁ@?“ﬂi”?ansm ant ReC| pi ents" Transpl ant at i ohCYBP20%3{0073%1

(2000)]. 5 Munn et al. have descri bed a facrophage-i nduced T-cell sup-
pression, which is based on the selective elimnation of Tryptophan and/or

I nCrease i NESNEL iUn NEHE by WRIrARAAN 5 HEE@PPClérlctyes[ée% tvm%e@e\_“ f@“”@nt and
surrounding the cells [see Minn et al. "inhibition of T Cel

ProliferatioreHevact-o ﬁﬁ@é‘-"‘l—“}?‘bt@?d pq*?fa‘l?lwﬁfaﬁél pgﬁdlgva@p].aq\/@;.se@ggs

1363- 1372 (199%Ndna1St arbnsbDoht I ¥4 Bl 8 P06 erval t S g4yggest to
nmodify T cell nencﬁ at ed P?nbruno react ?onlslegl;y t he ﬁ%gﬁ?%%g%@gnh% t%g Igg cal

extracel | ul 40@@\pt ophan concentration, in particular by 15 inhibiting or
increasifig the | DO nedi ated Trypt ophan- nmet abol i sm see for instance the
US- patens 6,482,416 and 6, 451, 840. Thus, this approach only provides a
further antMunmgeati adlepénacfentdeandibadpacirrfaicxrdphﬁgaem@m:eds'[[‘eﬁeIil r eaped

against T-cells.. 20 Wat is urg ntI need r., Is cJinicall

appl i cabl e PEOHEEHY fB’gthdu]rﬁ ng2dBhor® Eg?f \,ﬁa&%épﬁnc%flml’@tlé’ncoﬁgept
accordi ng tortthdhead&dr Siddredre &asm@se;rwm vir§ypithi@hahi ®edapanAt i gens
present on the organ transferred fromthe do .25 nor is specifically

suppr essed buEe$ niRhENRASBVAFORRERY PREFOUREING § ffﬁnﬁﬁ)%]o?rpé?%?\c@ui‘% et
ot herw g cQupl ef,el dbRrieserored. cBY 1WaYoof sspehi éh Ctgy%a@roﬁla%b%ﬁpwal

reduction in the dis- crepancy between organ denmand and organ supply would
arise in phan Catabolism” J. Exp. Med. 189 1363-1372 (1999)]. Start-
ing from this observation, the authors suggest to modify T-
cell mediated immuno-reactions by the modification of the lo-
cal extracellular tryptophan concentration, in particular by
15 inhibiting or increasing the IDO-mediated Tryptophan-
metabolism, see for instance the US—patens 6,482,416 and
6,451,840. Thus, this approach only provides a further anti-
gen independent and unspecific immunosuppression directed
against T-cells,
20
What is urgently needed, however, is a clinically applicable
concept for inducing donor-specific tolerance, i.e. a concept
according to which the host’s immune response vis-a-vis the
tissue antigens present on the organ transferred from the do-
25 nor is specifically suppressed but in the case of which the

host’s immunocompetence is otherwise completely preserved.

By way of such a concept, a substantial reduction in the dis-
crepancy between organ demand and organ supply would arise in
30 the medium term since, in this way, far fewer organs would be
lost as a result of acute and chronic rejection processes. The
lack of suitable organs can be explained by way of statistics

from the USA dating from February 2001:



30 the mediumtermsince, in this way, far fewer organs would be lost as a
result of acute and chronic rejection processes. The |ack of suitable
organs can be expl ained by way of statistics fromthe USA dating frlﬂﬁanzgo7
February 200446 24604 ?ﬂ 2007 WD 2004/007701 PCT/ EP2003/ 007551 7 TXP

transpl ant Number of 'patients on the waiting list Ki dneyCAEPEYg0 $1ver
17,151 Pancreas 1,060 Pancreatic islet7cell 185 Kidney-pancreas 2,442
Intestine 151 Heart 4,222 Heart-lung 210 Lung 3,721 Total nunber of
patients 74, 800 TabIe 1: Up- to date data from"LINOS (United Nations O gan
Share 5 Re* ; List for Orqan Transpl ant
(February ZJQEb)a'bftFEhspt;anexpl ai ns the | mmn<mun@§rlcpmgn@5mhém,ﬁ5n§t i onal
efforts be Rg1nade 10 dever op concepts | ducTng—donor—spectHe—1ip
t ol er ance. % consequently the probler 4u-ﬁ9fi5rl ving_the invention to
provi de neansveror |nfluenC|ng t he T-ceII=1¢ﬁ5{he reC|p|ent or - ganlsnt n
such a Wway a%cretasney Tol erate and/ror—accypt_thefor—i5—ergn—cet+s—t+spues
or organs cpneerned in the long termwt t-1'°8Q|t rejection. The constitufion
of these nefpPswcaattiddiedlr preparati on or use shoul d not cause any ethi Cal
and/ or |egafl,..Droblens and 1T NUsSt De poySIpieto preparethemraptcty| f or
the intende Kighiey. 938 i ¢ use in the auant@ﬁB%s required for 20 the pufpose

and at accepihebitine manuf act uring costs. 151
Heart 4,222
Heart-lung 210
Lung 3,721
Total number of patients 74,800

Table 1: Up-to-date data from "UNOS (United Nations Organ Share
5 Registry) National Patient Waiting List for Organ
Transplant (February 2001)"

This explains the immense national and international efforts
being made to develop concepts for inducing donor—specific

10 tolerance.

It is consequently the problem underlying the invention to
provide means for influencing the T-cells of the recipient or-
ganism in such a way that they tolerate and/or accept the for-
15 eign cells, tissues or organs concarned in the long term with-
out rejection. The constitution of these means and their
preparation or use should not cause any ethical and/or legal
problems and it must be possible to prepare them rapidly for
the intended therapeutic use in the guantities reguired for

20 the purpose and at acceptable manufacturing costs.

For the solution of thé problem, the transplant acceptance in-
ducing cells of monocytic origin (TAIC} according to the in-
vention from vertebrates, in particular form mammals, and more

25 preferred from humans are provided. It has surprisingly been



For the solution of the problem the transplant acceptance in- ducing cells
of nonocytic origin (TAIC) according to the in- vention from vertebr@"té%ﬁ, qdq]
particular formmanmals, and nore 25 preferred from humans are provi . %
has surpri sk‘@gl% g en 10 Jan 2007 WD 2004/007701 PCT/ EP2003/007551 8 found
that nmonocytB&? P8 the bl ood of the donor (organ do- noP§T/ERSN07SSY
according to the invention, are capable &f pro- tecting the recipient
organism in the case of preoperative and/or postoperative adm nistration,

agai nst i t sfeivd bedlyt Tméné&tss agtdyatird BYodd€ot OkBE JRNHE- GBFRhEX abher eby
preventing the rejection of the transplant. Wen used as "cell dl ar thera-

peutic agenPe?) £ godidded AgepFamRPl thitheolavgrtéont herererrade ofePre—cause
no or no note¥erddVeimd deeeifegts ngér?anﬁeQ%r?l Phe Gakbulgy LAl aRllye

induction of tunmours, in particular of na I gnant tunours and gra
ver sus host anilaaseostrngratyae etmindsheatimd. againet: sitrprown ngbgy b&en

found t hat r i t .he inawent] | eads_t.o the in,.viiro
nodi fi cgfg i oIr:lgo Qn%%%ﬁiﬂtges%c% L{}% séaocﬁ?tlgsmgeﬁt i 81(:%}1‘ I éh%rreebyoﬁraeivﬁg l\?\éi ch,
after injecthonrejdctianmnetf itheuneasspiarassetieal Leganas c™eeriylisanttheane

capabl e of_preventing the natural|y occurring,i ne response agai_nst
cells or tiB ’ﬂ’él%fagteﬁ&'sdo%(?rr éﬁguﬁ\i’ﬁ\‘/g:ht%ptlﬁgg gggﬁﬁ?%c%f tr]'ﬁ r“ﬁ%ll;llfeﬁg in
the peripheealld! engkd Ofo abr | gashotéwRenweakse dFreekbowhN@hth@ense of
adm ni stration of approximtely 105 cells / kg body weight (BW, the

resul ting cREhEHMIST eGliPrposndicieionc o SumeBEs pelBvpPatsiqiarhety Bgron of
SubsequL ST EaN T rARAT AN Bl ohe T e Chve dasars Rrer erakly e thin 10
days fol | owcegcetrsd.i nt ravenous admi nistration of the cells and b) long-term
acceptance in conbination with short-term i nmu-
It has surprisingly been found that the process according to
the invention leads to the in vitro modification of monocytes
15 in such a way that cells are obtained which, after injection
into a not immune suﬁpressed allogeneic recipient, are capable
of preventing the naturally occurring immune response against
cells or tissue of the donor and which are thus capable of
circulating in the peripheral blood for at least three weeks.
20 Following the édministration of approximately 10° cells / kg
body weight (BW), the resulting chimerism of GM-7 positive

cells, see below, is in the region of 5-20%. This transient

chimerism induces

25 a) long-term acceptance for subsequent organ transplantations
from the same donor, preferably within 10 days following

the intravenous administration of the cells and

b) long-term acceptance in combination with short-term immu-
30 nosuppressive treatment when the cells are used subsequent

to organ transplantation.

As shown in Example 10, the immunosuppressive effect of the

cells of the invention are not associated with the macro-



30 nosuppressive treatnment when the cells are used subsequent to organ
transpl antation. As shown in Exanple 10, the inmunosuppressive effegh)$é958&7
cells of the invention are not associated with the macro 10 Jan 2007

2004/ 007701 /007551 9 phage-induced T-cell su i

expression aﬁsgﬁgﬁﬁgggto- phan degradin% enzynme Indolani%@&gﬁgb%ﬂg%énase
(IDO, as ob- served by Munn et -al., (s€e above). Rather, the TAIC of the
invention induce a specific tolerance versus the donor in the 5 recipient,
by inactivaihageakhgheagt tyv&e 1t caldpra@R ibheppPnex P@&@i&odopytﬂémwgw-t he
formation of regulatory T-cells in the recipient on the other hand, see
Exanpl es 12PA38 HsdraghBfopnayes dedplemineumirdicopnase WADON.i Ak B9r the
prol1f 10 erllan 8f bl lct i 2n (A M) ed pekhBknakh@n dircToblge Phan
in the environment Surrounding the cells, are therefore not included in the
invention. I&vBetiepppinducefatiredEifur aolEirguce tershoviileytdomaty ii@ the

determ nat i . bi_ndi - ity of .1 1 gi.nal n tic cells
bef ore grg%ﬁgﬁﬁgﬁﬁé &ft é%%“%lg%f 5#—95?%%%1 grggﬁ%g%%ZGg?hgﬁ¥i§%F hand
si de) nodi f ihaati emdofbyt hendialilng Hecofdimgiba dfe tegudnritoay. THreltsaxmns

i ndicates the nunber of bound cells. Figure 2A. Kapl an-Nei er rvival
curves of héd¥t TEFIRLHILRT TR FhEtohrRE: h%‘?"ér%f%‘ﬁﬁr?sh r 8ngy iﬁspl ant ati on

with and w thout preoperative adm nistration of donor- derived TAIC in the
rat nodel (n = 10 aninals per roup). 30 Figure 2B: Hi stol ogical )

pr epar at i on MFCTERNEERY afle BYeRrdi XX Om MARASIVARE, oRDPCD {pbikbhetha iRkolddy) 150
fol low 4gng NEkLAt 8R! §-LEFNSPLINLAL 1PB-hBiLatdle PHRBR ion of Trypto-

phan in the environment surrounding the cells, are therefore

not included in the invention.

15 Description of the Fiqures
Figure 1: Flow cytometric determination of the binding ca-

pacity of GM-7 to original monocytic cells before
{graph on the left hand side) and after (graph on
20 the right hand side) modification of the cells
according to the invention. The x axis indicates

the number of bound cells.

Figure Z2A: Kaplan-Meier survival curves of heart transplants
25 following heterotopic¢ heart transplantation with
and without preoperative administration of donor-

derived TAIC in the rat model (n = 10 animals per

group) .

50 Figure 2B: Histological preparation of an LEW allogeneic
transplant on POD (postoperative day) 150 follow-
ing heterotopic transplantation into the abdomen

of a DA recipient rat that had been pre-treated



of a DA recipient rat that had been pre-treated 10 Jan 2007 WD 2004/007701
PCT/ EP2003/ 007551 10 on day -7 wth 106 LEWderived TAIC. Magnifi cg{tda%n
factor: 40. Figure 2C Histological preparation fromthe thynus of n 2007
rat pre-treated with 106 LEWderived TAIC follow ing |abelling of the

prepar at i on W EH4PHeono- clonal antibody 11.69 specifi BCTEP2DMAIIALC cl ass
|. Magnification factor: 40. 10 Figure 2B Flow cytonetric detection of
donor-derived cells in four DA recipient rats not subjected to inmu-

nosuppr essi on fol |l ow ng c}rpgjg&njﬁc“ﬁpkg Gxﬁ%qed‘%ge\éf%ﬁél qqgrat 1c;at§/g 106

cells / kg x BW rat cells ure-3:

survival curves of heartfatqtamspklants foll ow ng heterotopic heart
transplantation with and w thout postoperative adm nistration of do-
nor-derived TAIC in conbination with an initial 20 adm nistration of 4

cycles of Cythosp@d:n AHiC88logEcay bréﬁhﬁﬁﬂ@ﬁh iffotheheatchiRde! of na=pf- 10
ani - I per group). Figure 4A-C | an- Mei er _survival curve of heart (A),
li ver (B) and ki dne;F%(tC)Prter'ﬁﬁﬁﬁ%&t‘%ltflbl]loomPﬁH —ferEred TS £lACHRd O

or orthOt opi ¢ (B) transmr@ntpetaeqrim@e%@e%'eveﬂﬂé wrhhlaﬂdw\ﬂntkh%te mono-
preoperative ad- mnistration of donor-derived C(n = animals per

group). 30 Figure 4D F: afosgd| @@l‘téépdi‘)rébaﬁ%tﬂ@ﬂ@fcﬁc Oen rIaTW%‘}MH@ntOslaéfS t he
kidney (D), the liver (EI) %‘c}n&?feéﬁlﬁcﬂl (é:)ctor. 40.

10 Figure 2D: Flow cytometric detection of donor-derived cells
in four DA recipient rats not subjected to immu-
nosuppression following the injection of LEW-
derived TAIC (rats 1-3: 10° cells / kg x BW; rat
4: 10* cells / kg x BW).

15

Figure 3: Kaplan—-Meier survival curves of heart transplants
following heterotopic heart transplantation with
and without postoperative administration of do-
nor-derived TAIC in combination with an initial

20 administration of 4 cycles of Cyclosporin A (CSA;
5 mg / kg x BW) in the rat model (n = 6-10 ani-

mals per group).

Figure 4A-C: Kaplan-Meier survival curve of heart (A), liver

25 (B) and kidney (C) transplants following hetero-
topic (A and C) or orthotopic (B) transplantation
respectively with and without preoperative ad-
ministration of donor-derived TAIC (n = 6 animals
per group).

30

Figqure 4D-F: Histological preparations of DA transplants of

the kidney (D), the liver (E) and the skin (F)
following heterotopic transplantation into a LEW

recipient rat.



foll owi ng heterotopic transplantation into-a LEW recipient rat: 10 -Jan 2007
WO 2004/ 007701 PCT/ EP2003/ 007551 11 Figure 5A: Kapl an- Mei er survival curves
of heart transplants follow ng heterotopic heart transpl antations qb lan 2007
di fferent conbinations of inbred strains with and 5 wi thout postoperative
adm ni strati or- derived TAIC in conbination wt Jod ad-
mnistrati ogﬂg%ogé{()dg@fgl es of CSA (5ng/kgyf BW in the raPCﬂrrgPdigﬁHm?)?\s%L: 6

animal s per group). 10 Figure 5B: Kapl an-Meier survival curves of heart
transplants follow ng heterotopic heart transplantations 7 days after the
adm nistration of differently treated bl ood nonocytes from LEW donor

animals (n _6 anirmals per group), '15 Figure 6A: Kapl an- Mei er survyival
curves of I&%‘ﬁiﬁs’pl ane® aPBﬁ%bﬁ RPORROt GBFEEP Pt RERd 1HATFPLARRS -
plantations in pigs ("oudyngding Ninita@sotopsd NHedrtt firRh@ph FAUSOSMRPr 88Si oN
of CSA, Azathioprin 20 (AZA) and steroids (STE). (n = 4 animals per roup).
Figure 6B: X-ray pictur&idferpet { papboatiessepf otnkbrrdrstgiainsewishgaeyd of
two singge-side left lu S- pi m nd pigs.~)_on POD
(postop%er ative day) 41%%%&6%%. %ﬁ%ﬁ?g?gg?mﬁmé&&%g?gé%gl Oér']E ofdgégi, AZA
and steroids was di scontdemdgddofAIfayn2&cabtinatiomneptianant ionti8D Edgure 7:

M xed | ynphocytes culture of CD14' nobpocytes fro an individual B (GW7-:
grey col um: GW7': bl afRMIEEFAMST 9@5%0?%@@50@% §:S|Ig‘r O(EFP‘QI‘{E{%E} BFLcdPdant

the rat model (n = 6 animals per group).

10 Figure 5B: Kaplan-Meier survival curves of heart transplants
following heterotopic heart transplantations 7
days ‘after the administration of differently
treated blood monocytes from LEW donor animals (n

= 6 animals per group).

15
Figure 6A: Kaplan-Meier survival curves of lung transplants
following orthotopic left sided lung trans-
plantations in pigs ("outbred minipigs"”) using a
triple immunosuppression of CSA, Azathioprin
20 (AZA) and steroids (STE). (n = 4 animals per
group) .
Figure 6B: X-ray picture of the thorax (posterior-anterior
technique) of two single-side left lung trans-
25 planted pigs ("outbred minipigs") on POD (postop-
erative day) 41 and 55. The triple immunosuppres-
sion of CSA, AZA and steroids was discontinued on
day 28 after transplantation.
30 Figure 7: Mixed lymphocytes culture of CD14" monocytes from

an individual B (GM-7: grey column; GM-7%: black
column), responder cells from an MHC-discordant

donor A and irradiated cells from a donor B to



donor A and irradiated cells froma donor B to 10 Jan 2007 WD 2004/007701
PCT/ EP2003/ 007551 12 conpare the suppressor activity of CDl4+/ GwW 7+ and
CD14+/ G 7- cells. Figure 8. Mxed | ynphocyte culture of PHA-sti mul H &N ZW
5 phocytes PhaLX&mand TAI C ("Mo+Ly" or "M"), preincubated in two

experi ment s W& W™ nhi bi - tor (1-MI) of indol ani ne- 2, 3PEVERAPENESE (1 DO)
for determning the influence of 1-MI of2t he suppressor activity of the
TAIC. 10 Figure 9: Flow cytonetric determ nation of the anmount of

CD14+- nonocyt es and of = rrptq?c [ h [@-[ngy Gl pry+a Il as
t he amount of the wlé%%é%%%-ce I%J@%fegg?%vgc%s Iéfef(‘l;qﬁd}é?g? 1§n¥\n{eni ng
the influence of purifyiCR34tA#I-Jel t81¥nr enriching nonocytes at the

begi nning of the cul- ture on the formation of i mmunosuppressive

CD14+/ CD3+-cells. 20 Figure 10: Flow cytonetric determ nation of

GMW 7- expr esBigure i8x t heMilkkedd 1gimppatiyeat gupesteperatpreky iptl@ted ( Lt

Fi gure) fnd after (right Figure) injection of TAIC for_determning the

i nfluenct of TAIC on tKREOCHEGRYo M W exBRes AT i 1 HPEBE” c&ty s Mook,

Summary of the inventioprEheciiBhBed! ¢S tAb LRBePIAERES ACER! dhNgnhepihe
invention for 30 the preparation of TAIC of nonocytic origin conprise: (a)

| sol ati ng nonocyt es fr ol o6t Mbr efér dbldplemdendnrdndioryernas JAROR0OOT
for determining the influence of 1-MT on the

suppressor activity of the TAIC.

10
Figure 9: Flow cytometric determination of the amount of
CD14*-monocytes and of CD2*-lymphocytes in the
monocyte fraction as well as the amount of the
CD-14*/CD3%-cells effective as TAIC, for deter-
15 mining the influence of purifying the cells for

enriching monocytes at the beginning of the cul-
ture on the formation of immunosuppressive
CD14*/CD3"-cells.

20 Figure 10: Flow cytometric determination of GM-7-expression
. in the blood of patients postoperatively prior
(left Figure) and after (right Figure) injection
of TAIC, for determining the influence of TAIC

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

25
Summary of the invention

The main steps of the process according to the invention for

30 the preparation of TAIC of monocytic origin comprise:

(a) Isolating monocytes from blood, preferably from human

blood;



WO 2004/ 007701 PCT/ EP2003/007551 13 (b) Propagating the nonocytes in a
sui tabl e culture nedium which contains the nmacrophage col ony stinulating
fac- tor (hereinafter referred to as MCSF) as growh pro- noting agﬁfﬁéniOO?
(c) Stinmulating the nonocytes with y-interferon (hereinaf- ter calle
y-1FN); and hNi ng the transpl ant acceptance i ndugi s 10
formed in st\ggzoc 67f’;g)/lnsepar ating the cells fromthe cul ?Eﬁgﬂﬁﬁ%[ﬂ?ﬁl
According to the invention, it has beenldhown that the stinu- lation with
y-1 FN represents a decisive step in the prepara- 15 tion of TAIC (see
Exanple 7). Wth reppgsigdtarighensr asestytdy o 0% iRGRE €1 Bl ] dfié mddihhs-
pl ant acceptance inducing cells of nonocytic origin) desig- nates the cel
popul ation, which i HHt aFtRicRiMSorkhet @gcraphage 2goi ey ps bEwskatdesc rfiased
above. This cel! POgul afhofeRIREESearelfad {0 IOMCEUNS LTLgH 130-
ytes, which are effective according to the invention, SO
| ynphocyt es, see EXBOfpire Boentas wel| as optionally further cells derived
fromthesbuffy- coat, as for instance granul ocytes. The amobunt of cells de
25 rived fromnonocytes within the TAI C population is preferably 50 to 90
% nore prefletabl y S60muda7ings thefmondaygetso wiiha teintakfeedbn [hutemasfWth

respect to the pre%ent igYenti he_term"total cell 30 nunber" refers to
the amount of vital"“CefRE+FH ¥ él PPopu- | ation under consideration. This
anount can be determ ned by the "trypan blue dye exclusion techni que",
si nce thisngéﬁ al- lows to distinguish vital cells fromnon-vital cells by
opti- cal s. 16P53pnspg7 the ransplant acceptance inducing cells

10 formed in stage c¢) by separating the cells from the

culture medium.

According to the invention, it has been shown that the stimu-
lation with y-IFN represents a decisive step in the prepara-
15 tion of TAIC (see Example 7).

With respect to the present invention the term “TAIC” (trans-
plant acceptance inducing cells of monocytic origin) desig-
nates the cell population, which is obtained from step (d) of

20 the process described above. This cell population comprises
next to the cells derived from monocytes, which are effective
according te the invention, also lymphocytes, see Example 11,
as well as optionally further cells derived from the buffy-
coat, as for instance granulocytes. The amount of cells de-

25 rived from monocytes within the TATIC~population is preferably
50 to 90 %, more preferably 60 to 70 %, referring to the to-
tal cell number.

With respect to the present invention the term “total cell
30 number” refers to the amount of vital cells in the cell popu-
lation under consideration. This amount can be determined by
the “trypan blue dye exclusion technique”, since this dye al-
lows to distinguish vital cells from non-vital cells by opti-

cal means.



WO 2004/ 007701 PCTI EP2003/ 007551 14 The TAIC according to the invention may

usual ly be used in a quantity of 104-106 cells per kil ogram body wei ght,
preferably 105 cells per kil ogram body weight, to induce transpl antlogfaéle%()@

tance. TAIC inistration my be carried out repeatedly, in the case of a
| ar ge MHC di“?}?@lp‘g@iéﬂlpr eferably three tinmes at interval SCHEPRBOBR mat el y
10 days where the adm nistration of t e cells may take place prior to or
after transplantation (see below). The total nunber of cells necessary for
this pur 10 pose can be provided within 6 to 8 days after the bl ood was
taken. The cells according to the invention (TAIC) have proved to be

ri sk-free rEgRurthiy a¢rerdingatticothef imenghomemaporsuahly Hee usediniad t est

and in cult athi s d _ t i t e ih any
ot her way b caglutslétryof% flt ELeOa n%ﬁ%g l%\féhbt% Ee%g?{"g%'%%b@g%é@f‘%%% ’cﬁ}l%%%?g%iﬁhi ch
the cells a];@:socdllhg per ktilegmawehbdprwaightdertiovéddu@® thsaresgilaaitnedcépt ow,

further sub-popul at.jans_of. cells, havin timzed effectivit cording to
the i nve§nti% n,c_oec'aﬂf i %E‘lqlfttgatf’?%rﬁngﬁeggré—f@ﬁrbﬁdopugelrle?eﬁfgg% th Talc,
which are ¢igdiygse fopmanpasgytesc dbffidraw REeif@r¥bl yOrEHES | ¥ahdéoNatnd
stinmulation,of the original cells (monocytes) wth y-interferon TAIC are

formed, whi ERECIGEHS iofe BRPEOBIPRAYAtVoflage WBETS], the Adndqrsitaagiopnptn

bi nds the ppnoekonal t idhady i § pressed =t DEj doma
cell line DSM ACC%%Z.mg he nono‘sc-i:\go%alﬁginti b%?iy%él\/#? I'S B%yaaﬁgbgﬁ?f%gggy of the

i mmunogl obuk$ee ikadioppe Fhe2iotahenunilignt ofclreilhs ohegds sy e lidirbithd st per-
kappa-i gpty. T%u char ristic...proper ft?'s ibﬁ .S JbsS
stri ngem) c]é)\%séeci %ntig)gb?%é‘?%%es&t let}ﬁlﬁlng‘%y‘%éelsgn%% %i 859% ? % i@% JF%r‘é‘ras
conditions askarding to the invention since original nonocytic cells are
not recog 10 Jan 2007
The cells according to the invention (TAIC) have proved to be
risk-free regarding the formation of malignoma, both in the
15 animal test and in culture; this is a result which could not
have been expected in any other way because of the nature of
the original monocytic cell from which the cells according to

the invention are derived.

20 As explained below, further sub-populations of cells having
optimized effectivity according to the invention, can be iso-
lated from the fraction of cells present in TAIC, which are

derived from monocytes.

25 TFollowing in vitro cultivation and stimulation of the original
cells (monocytes) with y-interferon TAIC are formed, which
comprise a sub-population of cells, see Example 9, which binds
the monoclonal antibody GM-7, which is expressed by the hy-
bridoma cell line DSM ACC2542. The monoclonal antibody GM-7 is

30 an antibody of the immunoglobulin isotype IgGaza, the light
chain of which exhibits the kappa-isotype. The characteristic
property of this antibody is its stringent capacity to bind to
the monocytes modified by the culture conditions according to

the invention since original monocytic cells are not recog-



WO 2004/ 007701 PCT/ EP2003/007551 15 nised, i.e. binding of the anti body to
the original cells does not take place, (see Exanple 9). In additi ﬁg
was denon- strated with 20 volunteers that Gw7 does not bind to hu QJan 2007

cells in thpwa%d“BFﬁB]aTN bl ood, see Figure 10. 5 The anti lég&l@zwg repared by

I muni sing m Cé C derived from human nonocytes &ds known
to the person skilled in the art (Davisl5WC. "“Met hods in Ml ecul ar
Bi ol ogy: Mono- clonal Antibody Protocol s” New York: Humana Press Inc. 10

Totowa, 199a)ised, hybs| dormieR! bel tRe X\ﬁ@lﬁ ?AQC%‘}J.H!an céif fosd B
cell generating the antibody "and a nyel oma cel romthe nouse. 5ds

used for th&%r&f&raPléreof ($geh E‘efémplel |9|hes Iar @ddn@mn» n itthevast admoum‘- t he
t (Da 4 d | tib
art (Davis, sW:Qted Meifpdsg 'v'%lM?thi"é #1‘8 : owa (93588 n%&ﬁlﬁn ! %u?{nan

Prot ocol s", New 15 York: Huma ress

M | st ein, CCe11€om Mm)@@r@phezlabsbkﬂod‘ used Ebduise ddkr et i ng ant| body of pre-
defined gpecificity", Nature 256, 495-497 (1975)). The hybrid- oma cell line
produci ng the anti body GW 7 was deposited ac- cording to the rules of the

Budapest Cofirenanbibaty DSI‘&p(er'alh:e&Ob\‘jChﬁn@ﬂ@ih@”&l&@”w%ﬂﬂ@ﬁ@%ﬁ%ﬂ and
Zel | kul tur gnb Br aunsch \A/elg Ger many) under the accession no. DSM
[

ACC2542.  FirgtPelah oy esi Haing Bafkhadst fnoyst Epnthedosysen @lfldyled

tometry, of iEMifet areonoeyibs ekl s abégsqad nlﬂ'ﬂépeém::f'é;fol tivdBo-
according to_the invention. It can be seen that the CDl14- posi i've nonocyt es

obt ai ned di FeERRY Ambogyf y Peatecebshot Newi ndorke aﬂumamly sk (tIIne cl oud
shaded gpeyTheor@NOIdEilt, AMHL LileR0R: shadad, antd dilelt gy

contrast, following <cultivation In tEe presence of K% 0 st |b|¥ul ation
with y. 30 | ERpnpaft aofB tmmmngxmhesanambadyl gad \M’lllﬁ_&,i@lbﬁ‘lar eedd-

ni sed by the n{’ﬁé guseantl"rg‘@ﬁl Jrlﬁgd BEegDngé%%]%atairgﬂ Ry, buchel14as

characterlse otype
llnes are known in the state of the art (Davis, W.C. "Methods

in Molecular Biology: Monoclonal Antibody Protocols", New
15 York: Humana Press Inc. Totowa, 1995; Kohler, G., Milstein, C.
"Continuous cultures of fused cells secreting antibody of pre-
defined specificity"”, Nature 256, 495~497 (1975)). The hybrid-
oma cell line producing the antibody GM-7 was deposited ac-
cording to the rules of the Budape'st Convention at DSMZ (Deut-
20 sche Sammlung von Mikroorganismen wund Zellkultur GmbH,

- Braunschweig, Germany) under the accession no. DSM ACC2542.

Figure 1 shows the binding capacity, determined by flow cy-
tometry, of GM-7 to monocytic cells after in vitro modifica-
25 tion according to the invention.-It can be seen that the Cbl4-
positive monocytes obtained directly from buffy-coat do not
bind the antibody GM-7 (the cloud shaded grey is congruent
with the non-shaded antibody control). In contrast, following
cultivation in the presence of M-CSF and stimulation with y-
30 IFN, part of the monocytes express an antigen which is recog-
nised by the monoclonal antibody GM-7. The monoclonal antibody
GM~-7 was characterised as isotype k-IgGza. The process accord-

ing to the invention consequently leads to a change in the



ing to the invention consequently leads to a change in the 10 Jan 2007 WO
2004/ 007701 PCTI FP2003/ 007551 16 phenotypic pattern of the antigen
expression on the cell nmem brane of the nodified nonocytes (Figure 1i.Janp007
nonocl onal i 7 binds specifically to that cell 5 population

whi ch, annng&Pﬁ@ggM@é | s produced by the process accordﬂﬁﬁ“ﬁ%ﬁﬁﬂ@ﬁﬁ

i nvention, induce the nost effective tral%- plant acceptance (see Figure 9).
Therefore, a preferred enbodi ment of the invention relates to 10 such TAIL,

whi ch are capabbey®ic bhnd t [ el ar _
subsequent | ®llaidesi %%t 2% aserk'glelA(%‘Cirrt;{.?et 'Iéﬁlgqéﬁﬁv%%ﬁflegf&aﬁ%o#% n%e lo e

i nvention t%@ﬁ@?o?% thepmedifdgdsmamoetteasadFdgnaeily. ef fecti ve and easy to
handl e agent 15 for selecting and purifying the cells inducing transpl ant
ac ceptance (TAIC). By neans of the antibody, it is possible ac- cording to
the inventi dhet oogenderak anhipoilen@otl kadrishi shdas £ ieffiegt inse thAkCcell

opul ati @n. ording.t,0 a_preferred enbodi nent .of the invention, the
Prgnsplagt éggp %H%g Vﬁld%ﬁnGBSQ?I§BP§?n€8??ﬁ Breuesd ofyt Hde MFRREss

descri bed pmecessimf tdethavenveapiomhi DRuErass héer aptdaen dinidingg to
t he anti bod GI\%?é may either be_selected directly fromthe culture medi um
after step %&?n r ??ﬁﬁ%%ﬁ&f HESS5FLB ™ dd fromthe cel |l popul ati on obtai ned
after separating the cells fromthe culture nediumaccording to step d) of
the above-nentioned process of the invention by binding to the an- tibody
GM 7 producé8eb§iesy hybeTefotieraselambodimemsw ACHRS 42nvatt it sedletest lte TAI C

accordi ng tqukhe raRrentiany, t agg'gﬁgy e t g W _t .%h s%@gle under
condi tions which perﬁitl%lnd- i ng o# e antngg%ggo% ﬁe5¥$&-§§Va 7
accept ance Thedeei¢r) l<celres sphesguently tlesigaapdd.asTIMTATICgaCt i on conpl exes
resulting fromthe binding reaction are subsequently separated fromthe
The antibody GM-? according to the invention therefore repre-
sents an extraordinarily effective and easy to handle agent
15 for selecting and purifying the cells inducing transplant ac-
ceptance (TAIC). By means of the antibody, it is possible ac-
cording to the invention to generate a homogeneous and highly

effective TAIC population.

20 According to a preferred embodiment of +the invention, the
transplant acceptance inducing cells formed in step ¢} of the
above described process of the invention, which express the
antigen binding to the antibody GM-7, may either be selected
directly from the culture medium after step c), or they may be

25 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 by binding to the an-

tibody GM~7 produced by the hybridoma cell line DSM ACC2542.

30 To select the TAIC according to the invention, the antibody is
contacted with the sample under conditions which permit bind-
ing of the antibody to the transplant acceptance inducing
cells present in the sample. The reaction complexes resulting

from the binding reaction are subsequently separated from the



10 Jan 2007 WD 2004/007701 PCT/ EP2003/007551 17 - sanple. For this

pur pose, the antibody can be imuvbilised on a carrier material before
contact with the sanple; for exanple, it can be bound to a matrix Sﬂhﬁéﬁ)bsw
for chromat ographic pur- poses or to so-called "magnetic beads”. This

procedure aktO¥YR4mb@ Sel ect and concentrate transpl ant @ff,gp}o@%%silnduci ng
cells fromlarge volunes of sanple. To obtain the transplant acceptance

i nducing cells, the bond between the ahtibody and the transpl ant acceptance
inducing 10, cells is separated after the isolation of the reaction conpl ex
fromthe sasphele THie darnsbeuebbsee} echdyanmbloags cknope immdbiclissidabe ef the

art such as_e.qg. by conpetitive displacepent or by washing with salt
sol uti ons. Eﬁf%e%’bo‘%‘f%% 58%€al nf%? FhER afe S hePhyFAFPLEr et
al . ("Anal ystscah b8ebduse!to 15 Mecent duitepekt gbkechtofaiddrabhae! lpureukem a

virus type-1 (HTLV-1) Tax-specific CDB+ Cytotoxic T Lyrrphoc(%/t es from pa-
tients wthPPFEY- 2L akQoEPaE sERSBLtEG] gepde” f oftihePErsaduyse gAams

expansi 08" do 6E1¢ hRDYcdiRRnt 1996, + B4 B5H:. 2ReMPEROYelnaihggTRRgk0Nal

antibody GW7 permts the qualitative and quantitative detection of the
transpl ant &teBpiamase viodynes ¢hgsamilies of nonocytic origin according to the
invention in blood and/or tissue sanples of the patient in vitro. This pa-
tient may, for exanple, be the recipient of an organ yet to be 25

transpl ant e@lcorbabiradpet tansph bt dacdém dnoendindociog cedds,t itbe tonpgl exes

in the sanple, which_indicate the presence_and i.f applicable, th uantity
of the tranéSFﬁ?\?D a&bgptaéﬁégofiﬁ- % ci‘ﬁbe ctéﬁ%sqlém&et%c)?eé’g:weknjtfba‘imﬁr'él?hods.
30 To dedectelbe ieasdparutednplesesthétissladsni bfethse bbastL@seaoniplegoupl e
("label™) the antjbody Gw7, for exanple, direct] with a detect abl

d
mol ecul e whitEAM; §he. §EmRkRral BHS PaBobRd ef6eCted BATHRRAS iy i@ the

detectabl e gphegsubgsthbeadesebRedsi B.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
15 Receptor repertoire of human T-cell leukemia virus type-1
(HTLV-1) Tax-specific CDB+ Cytotoxic T Lymphocytes from pa-
tients with HTLV-1 associated disease: Evidence for the oli-

goclonal expansion” J. of Virology Feb. 1996, 843-851).

20 Moreover, the monoclonal antibody GM-7 permits the qualitative
and quantitative detection of the transplant acceptance induc-
ing cells of monocytic origin according to the invention in
blood and/or tissue samples of the patient in vitro. This pa-
tient may, for example, be the recipient of an organ yet to be

25 transplanted or already transplanted. The formation of reac-
tion complexes in the sample which indicate the presence and,
if applicable, the quantity of the transplant acceptance in-

ducing cells is detected by known methods.

30 To detect the reaction complexes, it is possible in this case
to couple (“label”) the antibody GM-7, for example, directly
with a detectable molecule which is e.g. covalently bound to
the antibody. Suitable detectable molecules are described in

large numbers in the field of molecular diagnostics and in-



| arge nunmbers in the field of nolecular diagnostics and in 10 Jan 2007 WO
2004/ 007701 PCT/ EP2003/ 007551 18 clude, anong others, fluorescent dyes such
as fluorescein iso- thiocyanate or tetranethyl rhodanine-5-isothiocygﬁ%%§2007
| um - nescent dyes, radioactively |abelled nolecules and enzynmes su

per oxi dases iR Heolot t speich, F., Zorbas, H "Bio 5 a Lk ektrum
Akadem scher VegPég GrbH, Hei del ber g- B%4i n, 1998). ThqugiégéPg%é%f t he

]
anti body takes place dependent of the nolecule selected for |abelling of
the former. In connection 10 with the present invention, the anti body GwW?7

was coupl ed ofivide,t BRohl USEIRSESNTE IMIrReHbet f dped 6skel iid FalRiras¥anat esd-Fl TO)
so that the detection of the antibody could be carried out by neans of

flow cyt ometTYCAHENBFSf [Wor bELEHER lcr BReGmLNeVEr hsobkos AN tanel 1R
anti bodi es Méé&eﬁ't-r(adﬁés‘v} kpguioliOcina welisemidd akibheded n ke ?ﬁéyﬁé\%f)

operates in the field. Al ternatively, 'the reaction conplex can also |
det ect ed i n Ch A§- esgEipgroeessconmpane deddseaighanti bodbPelsasi nHt hiBizonnec-

tion, the u ed an '%9ﬁ¥1 : t in re Lon
conpl ex \e/svl t hrgrgaq?&??h'er %% e ﬁﬁaﬁ%@égg?gﬁnﬁ%@ glot teﬁ&sﬁei gé,gd%f%é%r bas,
H. " Bi oanal yBaxin, Sh8R8Y um Akadeni scher Verl ag GrbH, Hei del berg-Berlin,
1998). This two-stage nethod of detection is considerably nore sensitive
than the direct detection of binding of the antibody according to the inven
25 tion sinckhesedeyaitioabedd edhs eanniboyy anhkbodip@aceamidpendeh® oFnecKdvt 7
anti body (si nplificatio The antibogg QW 7 _consequently all ows the

al n) . ,
detection o EF@EFnse ﬁ@t%%rféﬁeﬂépe%*%%ﬁ the Harvent fReSPBESGFIIN TAI C

for ex- 180 appRle the bReséRf M BfentiRA,t @hkNantikBYyY MI-WhiGR EtBEp NeEbel P
cells in the peripheral blood is determned at specific time 1ntervals.
Accor di ng t Fhthefiuerescrbh, mplegake habiorangednt Hgothiocyanate (FITC) so

that the detection of the antibody could be carried out by
means of flow cytometry and/or fluorescence microscopy. Meth-
ods for labelling antibodies with FITC are known to the person

15 skilled in the art who operates in the field.

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

one GM-7 antibody {signal amplification}.

The antibody GM-7 consequently allows the detection of TAIC in
the peripheral blood of the patient treated with TAIC, for ex-
30 ample in the form of "monitoring”, during which the number of
cells in the peripheral blood is determined at specific time
intervals. According to the invention, it has been found that
the presence of TAIC prepared from monocytes of the donor cor-

relates, in the animal test in the peripheral blood of the



the presence of TAIC prepared from nonocytes of the donor cor- relates, in
the animal test in the peripheral blood of the 10 Jan 2007 WO 2004/283705007
PCT/ EP2003/ 007551 19 transplant recipient, with the tolerance of th an

transpl ante . This finding consequently permits the clinician to wean
off or to rgﬁﬂgéﬁﬁﬁgﬂﬁosage of the i muno-suppressants t R&IEPHIUOGH onal |y
adm ni stered stepwi se. Previously, it ha8 not 5 been possible fromthe
clinical point of viewto provide accu- rate evidence as to whether the

| Mune syst eRLRbp farial €8 £ N Pidhed P &S ANCH AL &F géﬁ’ee”tP%ﬁlaj Relii e
foll owi ng trans- plantatl&%. 10 As is obvious to the pefson sKki &din the
art, it is pogshblBhiz ofindpar consaaetnlyl penmilbedibs adydmivsianT AlcCwieaom

monocytes g0 9f DON-IUIAN VEIt SR ALSse | DR sgéééﬁlérg%%}sg%@ggsge of

primates and pi gs nodi ccording e Inventl &ct, the
I muni sat i oaref oplidéonallespaningrdrest suepwiks. lPrantiohbeygeper ahdomoaf the

di hybrid 11 i.ed out d | bed, ab f
the TAI Cof DRERRROBT 2L i 4FoifSg ShevHid b U tePfett Pt T APESBisH R ons.

from other rapeckesddicyifleTcAmhelROFad Gefinel Bykten bp & headisltd RE xe-
nogenei c transpl antation nedicine. 20 A particularly preferred enbodi nent of
the inventi BAPLEEGt ESLeFNGe s@b- BoPivani GR1BE tiRe tEAIC £71kowd npnviemdison,
which co- exphaggscidie antigens CD3 and CD14 on their cell surface. These
cells are subsequently indicated as TAlI CCD3+/ col4+ Such 25 cells have to
date not been reported in the state of the art. Mnocytes and known cells

ot addi?i ofEl 1y SAHSHe it T prionar kR R, b Pt Rk
whi ch co- exppregsepbheesumvhacional i gentbddi®sandhGnk4 MAIC from monocytes
also of non-human vertebrates, in particular from monocytes of
primates and pigs modified according to the invention. In this
respect, the immunisation of the corresponding host animals
15 and the generation of the corresponding hybridoma cell line
are carried out as described abové for the TAIC of human ori-
gin. The generation of effective TAIC populations from other
species provides an important contribution in the field of xe-
negeneic transplantation medicine.
20
A particularly preferred embodiment of the invention relates
to a sub-population of the TAIC of the invention, which co-
express the antigens CD3 and CD14 on their cell surface.
These cells are subsequently indicated as TAICcps+/cpra+. Such
25 cells have to date not been reported in the state of the art.
Monocytes and known cells derived from monocytes do carry the
surface marker CD14, however, they do not additicnally carry

+he surface marker CD3 at the same time.

30 TAIC which co-express the surface antigens CD3 and CDl4 may
either be directly selected from the transplant acceptance in-
ducing cells formed in step ¢) of the above described process
of the invention, or they may be selected from the cell popu-

jation obtained after separating the cells from the culture



either be directly selected fromthe transpl ant acceptance in- ducing cells
formed in step ¢c) of the above descri bed process of the invention, fd h§60
may be selected fromthe cell popu- l|ation obtained after separating 7
cells from i€ 10 Jan 2007 WD 2004/007701 PCT/EP2003/007551 20
nediun1acco$§§ﬁgmphygtep d) of the above-nentioned procegg“EP 03/4p>st

i nvention, or they may alternatively be?8el ected fromthe TAI CGhn

popul ation. 5 Further, it has been shown according to the invention that

the TAl CcD3nb&Dlf +aLXPELSYy e &%ge%f@fp% eCLb0%e aRehd TURY 'pﬂ:oc%%EOZf

strongly (see Exanple 12) °. In contrast ese genes are not or only to a
smal | extethéxBE@@@ﬁ&PQn/QHuihﬂm gﬁwaﬁlﬁenoatcv%hﬁ baTﬂﬁhﬁmhggﬂfapmomh@f t he

expression gfthe p3, 10 CTLA4 and Integrin cLEf3, is therefore a
characterlst%c %ﬁrgﬁﬁﬁggggé /cD .4+- cells . As discussed in Exanple 12, the
expression of the markers FoxP3, CTLA4 and Integrin cLE(37 was previously

only desgrihed, . 15 fo ulatory T-1 ocC hqQcyt es, whi ch
co- expregs HﬁtgﬁFfa&é Qﬁg ‘5¥3£éiﬁgg¥ﬂ%aEPs p&Bﬁ 8??83 5$at
regul atory ThkymplIaemt LS. v&upcﬂes@r e sgendyli pa%S, asTiAUPanAr agteyreal | s”.

It is their function to suppress the i mune response of the body. In
particul ar, aﬁbx@?ﬁ@@Qé&edS§§ @xgp§120189f|éntm@n§@aspt|@heﬁacg@neSmhreh

o1 1e%, 2, BgBRIL Ok 0o 4 e R XekOBIERLfla P o T3 popged

which is spe-"ci |ca y express cordl

tion, it iscpteserTid mﬁmﬁguﬂuiiﬁﬁlGED@héCEﬁﬁresxﬂdm @ﬂpﬂﬁﬁ&w&bs IFe&eB, 1 X
10-9, mpre preferably at least 5 x 10-9, and in par 25 ticular]y preferred
manner af | Egéﬁ 41 W%OIBt@ng&pfﬂlﬂﬁNAlﬁerthﬁﬁe@ﬁ%l apNghaeaeeristiG npfar| y
viewed as a g@eker C%E? gdetection of the regulatory function of
T-Iynphocytes mﬁ’ﬁﬁ?tlcu ar of

As discussed in Example 12, the expression of the markers
FoxP3, CTLA4 and Integrin ogf; was previously only described
15 for regulatory T-lymphocytes. T-lymphocytes, which co-express
the surface antigens CD4 and CD25 are a sub-population of
regulatory T-lymphocytes, 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-
20 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 TAICcp3+/cp14+—Cells express at
least 1 x 107%, more preferably at least 5 x 107°, and in par-
25 ticularly preferred manner at least 1 x 10"® ug Foxp3-RNA per

pug total RNA.

CTLA4 is similarly viewed as a marker for the detection of
the requlatory function of T-lymphocytes, in particular of
30 CD4/CD25 positive T-lymphocytes (see the literature cited in
Example 12). According to the invention, the TAICco3+/co14+-

cells should preferably express at least 5 x 10”7, more pref-



30 CD4/ CD25 positive T-1ynphocytes (see the literature cited in Exanple 12)
According to the invention, the TAI CCD3+/ CD14+- cells shoul d prefer&ljlx

express at least 5 x 10-', more pref 10 Jan 2007 WO 20041007701 10 Jan 2007

PCTI EP2003/ erably at least 3 x 10-6 and in a rticul arl

preferred rrao‘ﬁ-agﬁ'élrogé?l | east 5 x 10-6 ¢ LA4- RNA per pg ?g?’ 2q&?(lﬁ?.”%nt egrin

aEP7, which recognizes epithelial Cadherih was re- 5 cently described by

Lehmann et al. in PNAS 99, pages 13031- 13036 (2002) as a new marker for a

sub- pOpul 2t kapel it oDkya: POUENo*egubAATY JabyIBbREY P e bl S d BEBLACt

with the epithelfial environnent. e expression o

shoul d accomgirngtt beddte 5 nvantf qry @TEARLRNA Jét GIPIHreldl&Nal0 cells to
preferably at least 1 x 10-12, nore preferably to at least 1 x 10"11, and
in a particularly preferred manner to at least 1 x 1010, and nost

preferably t agtnl 0- . t . 15 shown_in_t he
Table in Exal?ﬁ}ggér%g af’[?fé )(;‘?'lg:b% g%g@ﬁjt%ersign%gl%#e]t% Té?@e%ﬁ“% Niai n\ggnti on
wi th | ynphocghedyl dadsrilbed Bgiehmndhcast bDCr €eASENRE 99e rHageer 1G031-

regul atory T-| h es, in particular of CD4/ CD25 dqubl e-positive cells
inthe lym Eﬁﬂggﬂ;t(gg%ébu?ﬁt RodlSl R LELof@ry JuRpdRsqaratieéd iorpods 1iGR1gf 20

the genes Feupdnt CThdh @bt @gn'ymp%esthe_wﬁ&@ﬂpl enfuriber wideropskrates

that this effect is not obsérved if are in- directly co-cultured with
| ynphocyt es epthbsélalesahvsromukntat eThhaexptésnicat iah bhet hotégrimt ugh- 25

and/ or prop tion of requlatory T-lynphocytes by TAICis in-_volved in the
i nducti on o%%gr §£‘§B?gntﬁc EEgb'F%nES Eget FIB‘%’XPCO” OFMPYRE | 1T e AR T o3+ /Exstiipl e 13
confirmgt hicg19¥PeLhEsE Berdisy § Nis |£.x | 05 e

reci pient ani mals ofsExa?rlf) es§3, 45%(%‘})6 axn 7 'vven}o’eg% c%eg'%t%gq&} %E %E\I C
fromthe redpesti texdpodi, aahdmlis anparticularly preferred manner to at

least 1 x 10°'%, and most preferably to at least 1 x 107 pg
per 1 pg total RNA.

15 As shown in the Table in Example 12, the direct co-culturing
of the TAIC of the invention with lymphocytes leads to a sig-
nificant increase in the number of regulatory T-lymphocytes,
in particular of CD4/CD25 double-positive cells in the lym-

. phocyte population with strongly up-regulated expression of

20 the genes Foxp3, CTLA4 and Integrin ogf;. The Example further

demonstrates that this effect is not observed if TAIC are in-

directly co-cultured with lymphocytes.

These results indicate that stimulation of the formation
25 and/or propagation of regulatory T-lymphocytes by TAIC is in-
volved in the induction of transplant acceptance by the TAIC

of the invention.

Example 13 confirms this hypothesis. In this Example, lympho-
30 cytes from the recipient animals of Examples 3, 4, 5, 6 and 7
were incubated with TAIC from the respective donor animals in
vitro. For the induction of tolerance, TAIC pre-incubated

with the lymphocytes from the recipients were injected to the



vitro. For the induction of tolerance, TAIC pre-incubated wth the

| ynphocytes fromthe recipients were injected to the 10 ]Jan 2007

2004/ 007701 PCT/ EP2003/ 007551 22 aninals instead of TAIL. Donor spe’cfha R, 2007
t ol erance C(w{} Rg i nduced also in this manner, while aninals, to ch
recipi- ent 1YAPAEEYt%es not co-cultivated with donor der FGE’&P*N’@"S%W

adm ni stered, did not develop tol erance?25 The TAIC of the invention can be
used as such as pharnaceuti- cal preparation. The cells obtained fromstep

d) of the grihofs of \Lhe,hnygnt a r V. e U I b
rectly. About 10 - & /(;Q%Jg t%%e I;Ag{&al SDe I's éoé)&djhetz:gogcﬁ ati ons (g‘gls(g o%t ai ned
is forned bynﬁVMO@y&Cesuan’dhgis amanmest eyl lshiagtimadise mtior ernitche riegiipi al

nonocyte is tg C Thes cells su t the formatio
TAI C of the%gveﬂ& on égegrl V& F?o&r’i”f'?fé r%r?gcﬁggé i1 He %%H‘Lﬁcr gh%ep
(see Exanpl eerdlydmitieytddediodidnhet f éswe Mg hdie@aheker ance i nduction if 15

the TAI Csof the invention are used as a pharnaceutical prepa- ration.
However,“according to further preferred enbodi nents of the invention, the

sub- popul at rpesTARE @ 7 1 il e ntALRCEER/ B&lddedBys Akad sgq{aa&n@@eﬁwmthe

totality of the TAIC popul ati on obtained from process of the invention (see
above) and fay Rrapseatiep. tBrer sréési mivtadngd fromulstgre dbdiaf (Sbke

Exanmpl e 2), mEPﬁo%_ABE: het NG EALGCENT aszﬁzie%r&qjlﬁéd-r@ 39{)16"" qbgjkept

for at |east 48 hours wthout their tolerance in UCI ng effect ecom ng
| ost. For ugectby phrorcelft icdll fr efathei batal heellld @ briheheopuldations

Cerum (U0 varsarTo i b sophrs BY) LR R A by B e BT sl 2
short transbkusmomfrckortieheinpim) i monetyte isolate (buffy—coat). These
cells support the formation of the TAIC of the invention de-
rived from the monocytes in the culturing step (see Example
11); they do not interfere with the tolerance induction if
15 the TAIC of the invention are used as a pharmaceutical prepa-

ration.

However, according to further preferred embodiments of the
invention, the sub-populations TAICesy and/or TAICcp3s+/cpid4+ MAY
20 be isolated from the totality of the TAIC population obtained
from process ¢f the invention (See above) and may be used for

tolerance induction.

In culture media (see Example 2), the TAIC or the TAICan
25 . and/or TAICepss/cpiae May be kept for at least 48 hours without

their tolerance inducing effect becoming lost.

For use as pharmaceutical preparation, the TAIC or the sub-
populations TAICey-7 and/or TAICcp3+/cois+ suspended in e.g. human
30 AB serum {universally suitable for use) can be administered
intravenously as short transfusion. For the induction of
transplant acceptance in the case of allogeneic transplanta-
tion, the TAIC generated from the monocytes of the donor or

the sub-populations TAICan and/or TAICcps+/cpier CaN be injected



transpl ant acceptance in the case of allogeneic transplanta- tion, the TAIC
generated fromthe nonocytes of the donor or the sub-popul ati ons TAI SC::JNV
and/ or TAlI CCD3+/ CD14+ can be injected 10 Jan 2007 WO 2004/007701  10Jan 2007
PCT/ EP2003/ 0 into the VHC-different recipient ei [

pre-operati vg@%@g&%&stoperat ively. In the case of preop&é@ﬁz?ﬁgm‘]Eﬂ

admini stration, the TAIC should be inje&ed once to three tines
approximately 1 week before the operation. In the case of postoperative ad
5 ministratiiorto t bRe pamdieevesy tReipperat iGnrnrd phe S8 vely or

adm ni stration of the cells should not be |onger than 7 days. The TAIC
accor di ng t CIFEPERFERYSBA of 2t hBes FSBofl arnReLatAVer mdsbration,

TAI CCD3+/ CDlt4re ararct Redutarss! @n?&cf&?e&lxcﬂ'gﬂ rke G8hles’ & 9‘8§§m9{ef3{]e
recipient's jnmune system against the 10 transplant and to rsist in-the
reci pi ent bllodiesoefosgf the eperrtion.ong pde cwsef ofi Postopguat fve ewd-

|l ong-termtr, i »@CC AnCE; r}f‘é’c%r ti i us_Lniectio an be
consi dered inﬁﬂ%%rlﬁ%%oﬁ'ecﬁ%n W tchda onat ieglny}%r S%EF%?% |§rr11 [ tﬁ%u% rggffe
however, if afmisdspsettomaef orhd telds amduddgantf bemlangendtbaty) dsyst is-

sue, postop ti dnini ation t he TAI C accordi to.the nvention or
t he sub- popu rget i %%@Tifﬁéaér%{n%dﬁ& Qct‘|n/§I déﬁ?ﬂtéﬁf4+°1?m!§7ggbesuﬁr'@PBP#@'aJtm’f% t he
case of a cdiAISewdandybonTAIS:.RBMAY ofe 2bhdrhe-aemae o eyshedngv ke ar-
perfusi on medi y canalisation of the principal artery for purposes of

m b
organ presersati oftSHSS nts ERSe roHBLGRROYS 1HMBBY iSYSkERMMEAIaLnstic K out
via the 10venacaem aaﬁdaﬂaS@@ng@ﬂs' hO 0PUMHN ARGPTAAE £Poh8 HSEU, aseeFd- ing
to the inventi on,¥>§t he venous I,oojas pe{Ln be col | e&ted and 25 procaesg‘ggf as
descri bed i FiER&dyl dong paried af t bimat o egudrantese loagetefmcbrpaspiorat i on,
TAI C may al %‘Ecté?atQEEé‘i ned from cells (lIynphocytes and nonocytes) fromthe
donor spleen. in the case of postoperative application of the TAI C accordi ng

Preoperative intravenous injection can be considered in con-
15 nection with donat.ions from living individuals; however, if a
corpse donation (blood and organ from a dead body) is at is-
sue, postoperative administration of the TAIC according to the
invention or the sub-populations TAICgy and/or TAICep3+/cpra+ mAy
be preferred. In the case of a corpse donation, the body of
20 the donor is flushed with a perfusion medium by canalisation
of the principal artery for purposes of organ preservation. In
this case, the venous blood is normally sucked out via the
vena cava and discarded. To obtain the TAIC to be used accord-
ing to the invention, the wvenous blocd can be collected and
25 processed as described in Example 1, In the alternative, in
the case of corpse donation, TAIC may alsc be obtained from

cells (lymphocytes and monocytes) from the donor spleen.

In the case of postoperative application of the TAIC according
30 to the invention in connection with corpse donation, the in-
terval between the transplantation and the application of the
cells can be overcome by combination with immuno-suppressants,
in order to prevent an acute rejection of the organ in the in-

terval between the transplantation and the provision of the



30 to the invention in connection with corpse donation, the in- terval
between the transplantation and the application of the cells can be
overconme by conbination wi th i mmuno-suppressants, in order to prevsJf t ﬂ 07
acute rejection of the organ in the in- terval between the transpla pa]ta (I;brp

'?'R?Ct ggt glr gg\}?%oﬁﬂoo‘?{mt he 10 Jan 2007 WO 2004/007701 PCTéﬁPﬁg%g%ﬁgl 24

rom the donor blood. In this connection,
conbi nati ons with conventional i mmuno-sippressants such as, for exanple,
calcineurin inhibitors such as cyclosporin A (CSA) or tacrolinus or with
azat hi opr i nBAIA XNt a impdo fhenotaé eddngrftdiviod, [APB8RYS| donedtliengonahera-
anti bodi es ATtCi ALOg@.bu%, nei- ther with Dicliziumab or Basili xi mabh or
steroids ( T PELEoheRdeYEH SHY SHEEOBAL o LHRURATIHRREEFFANEE s SHER

(except forasknpon éianlleqCeplleindufDNOChIIRLoRRL ishedi % e odpoliel Azi u-
mab and Basi | i ximab) in the recipient blood has no negative 10 effect on the
ef f ecti venes&Sf PhetdGhAIiBMSy S5 addinazathihoppine o andlYePheRelapg C, on

the othes hadebrdi) LipangeNAs. nbhcfaldiS AfciBBACCK! |(Breli gha, Mihghabave been
nodi fied according to'thée invention can be used as "vehicle "1 or
tol erance tEheisfwith Miclinjunah | off Rastiddméphhht o ssdraisis sISEE) cebhshe

hepat ocyt es . .Stem,cel for.a he Lo d,cell .ty or

ti ssue type?oﬁ%legregénnﬂ(hseucﬁ%%&gej;eg. Ofkir%'rr{lgl%}? %lll?/éjfef aZhaq:'rrg) (f&ﬁ%e tar P'glé t hey
are geneti chhéwh i UBFi-recepkotont fien6€idrfall aarl¥d Hodaesplsapheds( wigangju~i . €.
they nust 20 originate fromthe donor himherself or fromidentical twns

t hereof . ThB3HAREAf BREII LMY pit Blei veciRirah onlend ahedwhAg negréive

Lranspl gt e S S 19e0RRE elpi DAL AIRBLCOhmbRo LS A s LAY T BAMEAL, L hus

saving the recipient fromsu I ng the si ects o ongterm
i mmunosuppressihand/heraplye PALOetca ftbe delser ifpmidon of the invention

In this sense, the cells of monocytic origin which have been
modified according to the invention can be used as “vehicle

15 for tolerance transfer” for any cellular transplant ({such as
islet cells, hepatocytes, adult stem cells and for any other
programmed cell type or tissue type) and organ (such as e.q.
kidney, liver, heart) insofar as they are genetically identi-
cal to the cells to be transplanted (organs), i.e. they must

20 originate from the donor him/herself or from identical twins
thereof. The TAIC fulfil their protective function by allowing
the transplanted cells / organs to become adherent in the new
environment, thus saving the recipient from suffering the side
effects of a longterm immunosuppressive therapy.

25

Detailed description of the invention

The starting cells for the process according to the invention
30 are blood monocytes. These are preferably monocytes from human
blood. For purposes of inducing transplant acceptance, the
cells must originate from the donor of the transplant ({or
his/her identical twin). In the case of =xenogeneic trans-

plantations of e.g. monkey or pig organs into man, the TAIC



The starting cells for the process according to the invention 30 are bl ood
nonocytes. These are preferably nonocytes from human bl ood. For pur@glts;]esz;ﬁic
i nduci ng transpl ant acceptance, the cells nust originate fromthe daniap 7

t he transpl is/her identical twin). In the case_0Qf xenogeneic

trans- pl an?‘aﬁ?ogﬁ@?gﬁ e.g. nonkey or pig organs into rran?&’ﬁ"@"*ﬁ?ﬁ@sio Jan
2007 WD 20041007701 PCT/ EP2003/ 007551 2% according to the invention nust
consequently be derived from the nonocytes of the donor aninmal concerned.

To obtai n thg.qrgeytes. widie; WaRd anubr Sorie Senas at 80 dabiyBal eLohhe

usual treatnment w th an anticoagulant, 1nto plasnma an Into Ite and red
bl ood cel | sthgsingposytiedef kbivauddnert Apimal conmeghedabl y by centrifugati on.
After centrifugation, the plasna wll be present in the supernatant; bel ow
it, there is a layer which contains the white blood cells in their
entirety. The soldttrilnayde menatgbes eftdrer ddobd asnbfiffyt duatserBeawd has-i s t he

phase cont aj ni the red blood cells.(hematocrit).. ln connection with.the
process %cc%‘?lai tugu[aﬁe tirﬁegﬂ??ibnv,’ﬁf%ém f‘?‘-’ﬁé‘éjfarp%fye’?n % PAAPLE £49) at ed
and separ at &tkd arilfeaiafdt Red BPos®rEEIMiseaseng. mEVYhe@Nt kidwigiihg thecasdj ng to
known net hods. Ac cording to a preferred process enbodi nent, the buffy-coat
layer is appf3eFasntoby CRpROEYIR-BpaPatPENCRBEF LINIEHICH| TRy pagi} and
centrifugedy{seeERBetlln EX8MPrhat@net | BESow L1, p&ﬁér%lr rgd aeﬁlbg?gf ment

of the invention, wherein the eryth 20 rocytes and dead cells stil
cont ai ned ivhidle ¢uffainsodthearvithiteepdoate¢eyscdm rtifedgi egtiaatlyt hEhivi t e
bl ood cell syincl ud- i t ytes S ¢ as i e

separ atlﬁé)n l%ﬂ% urm Eg?eta} tflegrg?gghtggma%[ ?%@:?&F'mﬁéggﬁiﬂtﬁayf e£§§r e-
fully pipetpezseoofdontaddingothenréd bient oflihelhmmasogtres) 25 within the

i solate, are repeatedly centrifuged and washed. In the course of this
process, the nonocytes will assenble at

In connection with the process according to the invention, the
buffy~-coat layer is first isolated and separated to obtain the
15 monocytes e.g. by centrifuging according to known methods. Ac-
cording to a preferred process embodiment, the buffy-coat
layer is applied onto a lymphocyte separation medium (Ficoll-
Hypaque) and centrifuged (see Example 1). Example 1 describes
the preferred embodiment of the invention, wherein the eryth-
20 rocytes and dead cells still contained in the buffy-coat are
separated by centrifuging, and the white blood cells includ-
ing the monocytes are present as an isolate on the separation
medium. Thereafter, the white phase of monocytes may be care-
fully pipetted off, and, for enrichment of the monocytes
25 within the isolate, are repeatedly centrifuged and washed. In
the course of this process, the monocytes will assemble at
the bottom of the centrifuge vessel together with a part of

the lymphocytes.

30 According to a particularly preferred embodiment of the
method of the invention, the conditions for obtaining the
monocyte containing isolate are controlled such that the iso-
late contains about 10 - 50 % lymphocytes next to the mono-

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



the bottom of the centrifuge vessel together with a part of the

| ynphocytes. 30 According to a particularly preferred enbodi nent of the

nmet hod of the invention, the conditions for obtaining the nonocyte 10 Jan 2007
contai ni ng iwghahkeAhe controlled such that the iso- late contains about 10

- 50 % ynphocytes next to the mono- cytes, by reference PCHEPHEAEEH nunber
of cells. Preferably, 10 Jan 2007 WD 2064/007701 PCT/ EP2003/ 007551 26 the

i sol ate contains about 50 - 90 % in a particularly pre- ferred nanner 60 -

70 % nonocytes a8e1a88ULLRPa1nS0abut Ns@ - PgY Li Cul ar Ly pref erred mnner 20 -
50 % | ynphocytes, each b§ ?é?eraenc% to thgﬁé o%'al i@e%lp%%%ln?'fla r &%t he
di fference 5&FPH BpnrnerafPy-bé@0pkowctedybysgandohboyt e30 As56h@wn ihna

Exanpl e 11, phheiphesense q%gp t iJy a -, Njtude of 20 - 30 %
referred toptahelt ot al?fge??‘g%%%n ,%unrnleéflrg 2rbt herggtglﬁujr Y e c?taicg‘i ré&l
nonocyt es wirefiekESFeand ytHe® icoteif eredn wedint,caghéseime taenedptfarmeb a
significant higher unt of / 4-doubl e positive TAIC, as will be

t he casegifhé%ﬁyagpf%r\}\?%ffpé@ (eggéﬁtgga%l%ﬁyé:e&resent. To prepare a
sufficient quantity of TAIC, it is first neces- 15 sary to all ow propagation

of the nono teB. For this purpose, known growth nedia suitable for
nonocyt es can B8°URed? KAEPIR &l tHhe megsanrrausf twrehaeytdse igr evmagfact or

M CSF (nacr @4 tphagescob onystd Muldtd ngdf aet Ohd- ¢ Fod Al S@s6a! | -1) is
produced by nonocytes, fibroblasts, |ynphocytes %%e%é ot hée)o‘%gzl'l i%gllrgggl | s.
The concent th&i ofldfuiingSFof n thiee crddiured nedhooytemy withf MGHR yaagoyat from

2 to 20-189/ Iingedlfu m)r.?lprefe a- bly 4to 6 pg/l and in particularly
preferred nannsr %’%’b/ Witts ukRt ISPCorIISRA SR RS| ¢, T iddlgagtayst be

stinul ated Rbghethayobhl, df ecpFAdDu-dublet RRsRESSENGATR VYid FMi1ThBesSti Mu-
| ation of the nonocytes with y-I1FN takes place after an ini-
the case’if only a few lymphocytes (about 5 %) are present.

To prepare a sufficient quantity of TAIC, it is first neces-
15 sary to allow propagation of the monocytes. For this purpose,
known growth media suitable for monocytes can be used; how-
ever, the medium must contain the growth factor M-CSF (macro-
phage-colony-stimulating~factor), M-CSF (also-called CSF-1) is
produced by monocytes, fibroblasts, lymphocytes and endothe-
20 lial cells. The concentration of M-CSF in the culture medium
may preferably amount from 2 to 20 pg/l medium, more prefera-

bly 4 to 6 pug/l and in particularly preferred manner 5 ng/l.

Subsequently or simultaneously, the cells must be stimulated
25 with y-IFN, i.e. cultured in the presence of y-IFN. The stimu-
lation of the monocytes with y-IFN takes place after an ini-
tial propagation phase lasting 3 to 6 days in the culture me-
dium containing the growth factor. Preferably on day 4 after
the beginning of cultivation, y=-IFN stimulation is carried out
30 and this stimulation is extended over a period of preferably

24 to 72 hours, more preferably 48 hours under incubator con-

ditions i.e. at 37°C and in a 5% CO; atmosphere.
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m t'ai-ne era
oaste traementnwishcarIFMdshould be carried out such that af-

ter the propagation phase it lasts for at least 24 hours, at
maximum 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.

According to a preferred embodiment of the invention, the
propagatidn 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 vy-IFN is added t¢ the culture medium after 3
to 6 days in such an amount that a concentration of 0.1 to 20
ng/ml, preferably 1 to 10 ng/ml and particularly preferably 5

ng/ml is obtained in the medium.

Preferably, the process according to the invention is carried
out in culture vessels the surface of which has previously
been coated with fetal calf serum (FCS) or alternatively with
human AB serum (see Example 2). Coating with FCS can take
place by covering the surface of the culture vessels with FCS
before use and, following a period of interaction of a few
hours, in particular 4 to 72 hours, preferably 12-48 hours and
in particular 24 hours, removing the FCS not adhering to the

surface in a suitable manner.



out in culture vessels the surface of which has previously been coated with
fetal calf serum (FCS) or alternatively with human AB serum (see EX | e

2). Coating with FCS can take 30 place by covering the surface of t an 2007
cul ture vesiﬁ#gmm%hp FCS before use and, following a period of interaction
of a few h ™ Particular 4 to 72 hours, preferabl yPYDERSOUNISE and in
particular 24 hours, renoving the FCS m# adhering to the surface in a

sui tabl e manner. 10 ]Jan 2007 WO 2004/007701 PCT/ EP2003/ 007551 28 During
the culturing step the cells will settle at the bottom of the culturing
vessel after about 24 hours. Due to their adhesive properties the nonocytes
and the TAl Buriedtiml duldmmnohetepnbbyt eslburyiigl t4es hreo@ds shewbbktohen

adhere to t t .1 he ct c e Ve | f s.descrihed in
Beanpl e 2, the hol Frt SrABBL veeSBE At eat Hiblks ACNRR 1 Rué phethels
super nat ant agdkesind i ptdpemcaref WHey meoyeds Baod ithet FACE, kgrpvpet troag of f

or decanfin and subsequentl,y fresh culture 10, pediumis filled in
Pr eferab#y g%‘\e/ve{}[l P,OCYﬁ% céjlrllllré%gdhtgl’el n%rocfeosst’hewbgfté} qr & Sortdnfhe
careful |y wasteshh b that rasyectivphaniies pleeselt ate At degdRyBgd Renovi ng

the adhering cel]s can take place nmechanically, e.g. 15 by nmeans ¢f a fine
cel | scrapegx?ﬂ‘pt‘baful the A‘EE&"'&F?}Q‘“‘? v ﬂr%f‘é*%r’&?dgrgd’(ﬁi%rﬂuwvﬁﬁéobr ocess

according tRet Bepé AYSMAON: s NONBYAILL Y Ne Mot & mevRYal rof tRetagks
takes place by treatment with a suitable enzyne, e.g. with 20 tl‘yESI n (see
Exanpl e 2).bYheipeytpidict ofdfi @y slecEotinge and2subsgquengyler rgtshy colosrg/ 1)
can be | o : t t C 2 m e 3 : 39C,
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obt ai ned i nlt heh usqcal way

ymphocytes present are not removed.
Removing the adhering cells can take place mechanically, e.qg.

15 by means of a fine cell scraper or spatula.

According to a preferred embodiment of the process according
to the inventilon, however, the complete removal of the cell
takes place by treatment with a suitable enzyme, e.g. with
20 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.

25 The enzyme activity is then blocked in the usual manner and
the now freely floating TAIC can be obtained in the usual way
by centrifuging. They are then available for immediate use,
optionally in suspension in a suitable medium, e.g. in PBS.
However, they can also be kept for several days, in particular

30° for approximately 2 to 3 days, in a nutrient medium (see Exam-
ple 2); wherein this preservation medium should contain nei-
ther the growth factor nor y-IFN. The cells can be kept in

such a nutrient medium as TAIC for at least 48 hours.



by centrifuging. They are then avail able for imediate use, —optionally in
suspension in a suitable nmedium e.g. in PBS. However, they can al so be

kept for several days, in particular 30 for approximately 2 to 3 da i 7
nutrient nedium (see Exam ple 2); wherein this preservation nediunﬁ@“@@
contain nei rowmth factor nor y-1FN. The cell in

such a nutryg%?ﬁﬁ%%?ﬁn?as TAIC for at Ie;st 48 hours. 1%’ anzg@ %ggo

2004/ 007701 PCT/ EP2003/ 007551 29 For §?orage over |onger periods, the cells
can be deep frozen. Protocols for deep freezing of living cells are known
in the stafer cftdiageabierchopase f@ribllist htM eé1B .can( Hepiddael ifabzeel |

Cul ture, Cornea" n thpds of tissue engineerin At al a A. and Lanza
R P Aadchiatasdes Soosebndreerind phodivind o9y Sx€ oFapin iy £

suspensi on gegidinbf orhdeertf,r eaigddeofciivaritaeln.s @ecandi ngmitheligyvention
is FCS containigg DMBO.  According to one embodinment of the invention the
cel | suspencab GWituEsnt SPENAY’ + rEhMAARdSapEcpiafier eREiNas dngel PE2EDt ai ned

fromsteps ) o4 RadBy D& funhaenpsrbiéed 2Md) peek 40 phhege19el!s,

whi ch bind the antibody GW7, so as to obtain a sub-population TAl
Met hods forl4Qich hupréfernddrsunnengdonsoefiben fbovdeem feoeering 16f At®r di ng

to a furthe fer i j ti are selected
from the TATS BhRTCRronS bn HE dovsarbPiat ike Soraltifledilogt 012 on
their cell surfaces. Methods for selecting such cells are known in the art.
Exam 20 ples for, such nethods are the "Fl uorescent-Activating.Cell Sorting"
(FACS), thePSFMmAHMe Qg e @“‘ESQHm%‘ft?Egghedn’cf“f%lmN& et LASEFRE ed Cel |

Sortingfo (MAGS) , c&fitdiBr0tGahkpdant Rasetpt {1 Velind i ngs e 188t longaMeydi ng F.
et al. "Sinplified procedure for the separation of human T- and
non- T- cel | s¥romgsteps ¢) or d) may be further purified with respect to
those cells, which bind the antibody GM-7, so as to obtain a
sub-population TAICgwy;. Methods for such purification are de-
o scribed above in detail.
15
According to a further, preferred embodiment of the invention
such cells are selected from the TAIC population, which co-
express the antigens CD3 and CD1l4 on their cell surfaces.
Methods for selecting such cells are known in the art. Exam-
20 ples for such methods are the “Fluorescent-Activating Cell
Sorting” (FACS), the “Immuno Magnetic Bead Sorting” and the
“Magnetic Activated Cell Sorting” (MACS), or the so-called
“Rosetting Method” [see Gmelig-Meyling F. et al. “Simplified

procedure for the separation of human T- and non-T-cells”, Vox
25 Sang. 33, 5-8 (1977)].

The selection of the TAIC sub-population TAICcp3+/cpia+ ©20 take
place directly from the TAIC population obtained from steps c)
or d) of the above-described process of the invention, cor from
30 the TAICgp-sub-population. The latter way to proceed means

that a stepwise enrichment of TAICcpa+/cp14¢ Will take place.

In a preferred embodiment of the invention the TAIC according

to the invention are used per se for the production of a phar-



25 Sang. 33, 5-8 (1977)]. The selection of the TAIC sub-popul ation
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fromsteps ¢c) or d) of the above-described process of the invention;
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In a further preferred embodiment of the invention the cells
of the TAICgy sub-population according to the invention are
used per se for the production of a pharmaceutical composition

for the in vivo suppression of transplant rejection.

Such pharmaceutical preparation may contain vital TAICgy cells
according to the invention, which bind to the antibody GM-7,
suspended in a pharmacologically acceptable liquid carrier,
preferably in a quantity of about 1 x 10% to 1 x 10® cells/ml
and more preferably of about 1 X 10% cells/ml of the prepara-

tion.

In a particularly preferred embodiment of the invention the
cells of the TAICcpa+/cprs+ sub—populétion according to the inven-
tion are used per se for the production of a pharmaceutical
composition for the in vivo suppression of transplant rejec-

tion.

Such pharmaceutical preparation may contain vital TAICcos+/cp1a+

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

of the preparation.
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25 tion are used per se for the production of a pharmaceutical conposition
for the in vivo suppression of transplant rejec- tion. Such pharnmaceuti_cal
preparation may contain vital TAlI Cco3+/c014+ 30 cells according to {Rdan 2007
i nvention, i -express the anti- gens CD3 and CD14, in a quantity of
preferably %%64@&;&105 to 5 x 107 cells/m and nore pPEFEFXRRYPTHE about 5
X 106 cells/mM of the preparation. 10 3&n 2007 WD 2004/ 007701

PCT/ EP2003/ 007551 31 The above descri bed pharnaceuti cal preparations nmay
contain the cells according to the invention suspended in a physio-
logically well-tolerated nmedium Suitable nedia are for exam5 ple R nger

sol ution, physi ebegecadessibed @hBmagerdigehuparpandbivns weyutdomtiaand the
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cel | surfacelbuhin pyeapaian kh@nshdraykeQntain 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 carrigr)l nBedgHRaciRSsMRELYPTRY RE theCehlefitt bMM Ra Pl codtBRSRALR) Medi um
wel |l -tolerated by cells, such as 5 to 20% hu- nman al bum™ sol ution.

Al ternati veFHICt hehieh | 8rei phtainete DIompragry adl onf neheberdeeps f pbzsheand
t ai I E j 1.abl di : ) M. wi.th_509
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al bumi n solu- fion an Irnven al'so rel ates

met hod wher behotidieng 250 t thes plibrpemdedibancefi MAICHAg cedllks @hithebindenti on

(TAIC,. to the antibody GM-7, or of TAICcp3+/cp1a+ Cells, which co-express
the antigens CD3 and CDl4 on their cell surface. The prepara-
tions may contain the respective 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 108 cells per ml suspended in a
liguid carrier medium. The medium may be a cell culture or
transport medium welivtolerated 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 transplant-acceptance inducing cells of the invention (TAIC,
TAICmyn O TAICepss/cpia+) are used for generating or expanding
regulatory T-lymphocytes in vitro. As shown in Example 12, the
direct in vitro cocultivation of TAIC with lymphocytes leads
to a significant proliferation of regulatory T-lymphocytes, in
30 particular of CD4%/CcD25" lymphocytes, see Wood and Sakaguchi:
“Regulatory Cells in Transplantation Tolerance”, Nature Review
Immunology 3, 199-210 (2003). It is therefore possible to gen-

erate and/or expand regulatory T-lymphocytes in particular



TAI CG1/ or TAI Cco3+i cD14+) are used for generating or expanding regulatory
T-1 ynphocytes in vitro. As shown in Exanple 12, the direct in vitro
cocultivation of TAIC with | ynphocytes leads to a significant proIii@J%ﬁﬂQﬂ7
of regulato T-1 hocytes, in 30 particular of CD4+/ CD25+ | hocyt es, see
wood and Sa&éﬁﬁ@ﬂ&V‘H"Regulatory Cells in Transplantatioﬁcﬁﬁﬂégﬁwggl, Nat ur e
Revi ew | nmunol ogy 3, 199-210 (2003). Rf is therefore possible to gen- erate
and/ or expand regul atory T-lynphocytes in particular 10 Jan 2007 WO

2004/ 00770 ) 00 p@gz 2 + + | tes di kect
cocul-turinécﬂj-l'zgjljcq,gglgthi3 nf§%%€%y5>gﬁggkﬁiggriOégg?ﬁgé%gn%?%clﬁ%gﬁj?é%t in
vitro cul t uphonytesass desoriber ino Exheplavehtion 5 that TAIC and

| ynphocytes are cocultured in direct physical contact within the sane
medium as a.o. exenplified in Exanple 12. In this nethod the nedi um

p[) ef er abl yI nmnltclai nént ha'trrespxgﬂ_ttiu\:tﬁnql(?neﬁedsl Sadccﬁ:difﬁgl G:c?ndh%%/rmh@ﬁlﬂeﬁ in
about equal _ce n er and each in a quantity of preferably at | east 1 x
105, no(r]"g prak eT%ﬁ‘EBa g LygRhogYRes 8L anFORBSEERR ! AR abiyest ” poasicaly 106

celI's per ntostieRendetinnte! 58 duddilind, € sMBALUMxEMS MBrediivMERBYpPE 2
cell culture or transport nmediumwell-tolerated 15 by cells, such as 5-20%
human al burt#- sol ution. The co- cultivation preferably shoul d take place
under physiological conditions at about 37C, e.g. in an incubator, for
preferably about 3 to 5 nore preferably 4 days. 20 As shown in Exanple 13,
transpl ant Zmcebianmetibech hint pediuteprefmhabdy menadinei sher imegpEALLve
generatﬁg fé donor

t t h i pi t al b
readninlster%iafréb?prgaﬁgrﬁﬁé &H@E ?g%ég%l %ZgﬁgEggﬁaﬁ?foﬁﬁiéh“HEG%rS
previously beencgénech! ¥ éﬁgﬁeiwr 8¢ bRe¥blim M 4h Toh &t prierargd, f pepe donor
nonocytes as 25 described above.

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 5-20% human albumin solution. 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 As shown in Example 13, transplant acceptance can not only be
induced by administering TAIC generated from donor monocytes
to the recipient, but also by readministering recipient lym-
phocytes to the recipient, which have previously been directly
cocultured in vitro with TAIC prepared from donor monocytes as

25 described above.

According to a further embodiment of the invention regulatory
T-lymphocytes can therefore be prepared in vitro from lympho-
cytes originating form the recipient of a transplant, by di-
30 rect coculturing of lymphocytes from the recipient with TAIC
originating from the donor of that transplant. Readministering
the cocultivated lymphocytes to the recipient will lead to

transplant acceptance by the recipient, as shown in Example

13.



According to a further enbodi ment of the invention regulatory T-I|ynphocytes

can therefore be prepared in vitro fromlynpho- cytes originating fo#¢%%$? 7
reci pient of a transplant, by di 30 rect coculturing of |ynphocytes R%
reci pient w originating fromthe donor of that nspl ant .

Readm ni st er‘%&néo-%b'ﬁémcocul tivated | yrrp@%cyt es to the reci’éﬁ@ﬁﬁo%oﬁﬂl ead to
transpl ant acceptance by the recipient,” as showmn in Exanple 13. 10 Jan 2007
WO 2004/ 007701 PCT/ EP2003/ 007551 33 The recipient derived regul atory
T-1ynphocytes so prepared may be isolated by FACS as descri bed herein (see
above) and may be used in a pharmaceutical preparation for preventing
transpl ant B¢ eFecinignti derhved eceppaiorywiel gnphotiet ol $& prrepagedp®ared in
a phar macol ggi I p e.capLler: i b b The 4 nvenijion is
illustrat edBiQnE ulrt egf%?e?g% 8)% %%/&{)]fba%xg?ﬁ%g%begge€0£¥?ever?o{}'%éfef“iaﬁe%éw thin
t he exanpl essed hin conpusintticentdtal hereperatiianafidrspbstantiasy usethsailants
follows: 1. Penicillin/streptonmycin salution: 15 10,000 units of nicillin
as sodi um s& ?égﬁlﬂge%Pc%FFi eﬁﬁgéﬁﬁFﬂiﬂﬂ?rﬁénsFﬁgp?% i RS EEEEFEB Ny eI n

sul phat e pea pharmpiypdoaiogl el asaditaplehtori e s@ dekerihdaGbde85 % (G bco
Cat al ogue No. 15140122). 20 2. Txypsin-EDTA 0.5 g trypsin and 0.2 g EDTA (4
Na)/l 3. RPM 1640 (Ix, liquid (11875)) <contains L-d utam ne 25 RPM

(Roswel | Parke Meidritalon! ASt bt uhedrdMe anlGAOcREs &ocail AedrdOlFukakihons,
whi ch can be_used extensively for mam

ples.
10 .
If not defined within the examples, the composition of the me-
dia and substances used are as follows:
1. Penicillin/streptomycin solution:
15 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).

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

3. RPMI 1640 (1x, liquid (11875))
contains L-Glutamine
25
RPMI (Roswell Park Memorial Institute) Media 1640 are en-
riched formulations, which can be used extensively for mam-

malian cells.



malian cells. 10 Jan 2007 WD 2004/007701 PCT/ EP2003/ 007551 34 Conponents
Mol : weight Conc. (ng/l) Molarity (nM Anorganic salts Calciumnitrate
(Ca(NGB)2 41120) 236 100.00 0.424 Potassiumchloride (KCl) 75 400. 0@053%9007
Magnesi um sul phate (MgSO4) 120 48.84 0.407 Sodiumchloride (NaC) 5

6000. 00 103.wd 2009964748 bi car bonat e (NaHCG3) 84 2000. 00 ch,ﬁggzooﬁqog%#m
phosphate (Na2HPO4) 142 800.00 5.63 Further conponents ucose 2000. 00
11.10 dutathione, reduced 307 1.50 O. 0032 Phenol red 398 5.00 0.0125

Am no acids _L-Arginine 174 200.00 1.10 L-Asparagi ne 132 50.00 0.379

L- Aspar agi fjicg aci d 133 20.00 0. I50] L. (rvﬁﬁm_gcﬁ:ﬁﬁcm OfT Ue. 313 0o, po
0.206 L - m;_um R nc—acid 147 20 0o Yelpweieht | |~ | Faneipe) 146 Metgrigde™M) ol
A yci ne 75| MBordpicGalt33 L - Hi stidine 155 15.00 0.0967 L-Hydroxyproling 131
20. 00 0. 151 aklﬁ' I 5,93' % i‘ ﬁ%é 50. 00 U. 382 L-rCpUCIME 31 59000382
L-Lysine h (r}tgg';"lll %glnggﬁ %654, 00 0| 219 L- M2 oni ne 119%-0‘115. 00 0.164%#
é{)PBS”%' 52113 Ak R stk o kb é&c%- 0909 L-Proline f15 20.00 ‘628371 L- Serlo_ﬁg 05
. . Sodium chloride (NaCI) 58 6000.00 103.44
Sodium bicarbonate (NaHCOQ3) 84 2000.00 23.800
Sodium phosphate (Na,HPO,) 142 800.00 563
Further components
Glucose . 180 2000.00 1110
Glutathione, reduced 307 1.50 0.0032
Phenol red 398 5.00 0.0125
Amino acids
L-Arginine - 1714 200.00 1.10
L-Asparagine 132 50.00 0.379
L-Asparaginic acid 133 20.00 0.150
L-Cysteine dihydrochloride 313 65.00 0.206
L-Glutamininc acid 147 20.00 0.136
L-Glutamine 146 300.00 205
Glycine 75 10.00 0.133
L-Histidine 155 15.00 0.0967
L-Hydroxyproline 131 20.00 0.153
L-Isoleucine 131 50.00 0.382
L-Leucine 131 50.00 0.382
L-Lysine hydrochloride 146 40.00 0.219
L-Methionine 149 15.00 0.101
L-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 disodivm, dihydrate 261 29.00 0.110
L-Valine 117 20.00 01N
Vitamins
Biotin 244 0.20 0.008
D-calcium pantothenate 477 0.25 0.0005
Choline chloride 140 3.00 0.0214
Folic acid 441 1.00 0.0022
i-Inositol 180 35.00 0.194
Niacinamide 122 1.00 0.0081
p-aminobenzoic acid (PABA) 137 1.00 0.0072
Pyridoxine HC] 206 1.00 0.0048
Riboflavin 376 0.20 0.0005
Thiamin HCI 337 1.00 0.0020
Vitamin B12 1355 0.005 0.00000369

Reference: Moore G.E., et al., J.A.M.A. 199: 519 (1967)



LThreoni ne 119 20.00 0.168 L-Tryptophan 204 5.00 0.0245 L-Tyrosine

di sodi um di hydrate 261 29.00 0.110 1I-Valine 117 20.00 0.171 Vitamns
Biotin 244 0.20 0.008 D-cal ci um pantothenate 477 0.25 0.0005 Chol i¥feJan 2007
chl ori de 14QWZM%%‘9'g214 Folic acid 441 1.00 0.0022 i-lnositol 180 35.00
0.194 N acimaid& 15 1. 00 0.0081 p-ani nobenzoic acid PERERPO®SE 0o
0.0072 Pyridoxine HCl 206 1.00 0.0048 3Ri boflavin 376 0.20 0.0005 Thianin
HC 337 1.00 0.0029 Vitamin B12 1355 0.005 0.00000369 Reference: More
GE, et al,, JJAMA.  199: 519 (1967) 10 Jan _ 2007 WO 2004/007701

PCT/ EP2003/ B0 7883 @iilbeccpps phpsphate) bufSpsedhaakionl fefod s &xpneleds . J.
Exp. Med. 98;167 (18824):. Conponents g/I KO 0.2 KH2PO4 0.2 ,Nad 8.00 1
Na2PHO4 1.15 5 5. Ficoll-Hypaque: Lynphocyte separation nmedi um

(sacchar ose/ epi chl orohydrin-_copol ynerisate My 400, 000; Density 1.077,

adjusted with So- diumfdiatrizoate). 10 6f L-d utanine Ljquid: 29.2 ng/ni
Components g/l
KCl 0.2
KH2PO4 0.2
NaCl 8.00
NasPHO, 1.15

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

dium diatrizoate).

10 6. L-Glutamine
Liquid: 2%.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-IFN)
20 Recombinant human y-IFN from E. coli; 16.7 kD protein con-
taining 143 amino acid residues (CHEMICON Catalogue No.
IF002)



7. Macrophage-colony stinmulating factor (M CSF) Reconbi nant human M CSF from
E. coli; contains as nononer 15 (18.5 kD) 135 ami no acid residues hggt#3&655
the NNterminal nmethionine; is present as a honodiner with a nol ar n

37 kD; (Sl Cat al ogue No. M 6518) 8. y-Interferon (y-1FN) 20 Reconbi nant
human y-IFgﬁgﬁ%Wﬁéﬁfnaoli; 16.7 kD protei n con- taining 12GVERRBHIZE] o

resi dues (CHEM CON Cat al ogue No. |F00Z¢ 10 Jan 2007 WD 2004/007701

PCT/ EP2003/ 007551 36 Exanple 1 Separation of Mnocytes from whol e Bl ood To
avoi d the coagul ati on of the bl ood aggm;lﬁl ged the cells, 5 450 m human
whol e bl ood was mxed in a triple chanbet bag set with 63 nml of a

stabi |l i ser sol uti on wieHaragarai afMopmytest feon H1e8 Blpod of citric. acid,
26.3 of g trisodiumcitrate, 25.5 g of dextrose and 22.22 g of sodi um

di hydr oxy phosphate. The pH of the solution was 5.6-5.8. 10 To separate the
conponents b &heidl dod, cdshdrgrieantfi ftigi Bgoodobntihits Mextiuthewaslls,
subsequent | 5@ar{ied out aé 40?0 épn1fon 7. mnutes,at 20C. . This resulted in
the | aye iné ot fimagy wholf. bfaed Wi mikedotPudchiiple &t £2gi FAF n

three | ayergit®By63smllef B9 stBBibage Sedoliut idnCAARERSEH R ITRA) RRrPLOVEEed for
this purpose,. the erythrocytes were then pressed into the | ower bag, the

pl asma was HiQsded’i atof i iigheciBag2antl athg $&isedivechiuraty, c8at S reénmai ned
quant 1ty of B0 e el FaRhiy abt 9 fed Bar T Soar g e re T R 0
portions of o25the sedetiandwésyered-Gnto 25 ni

10
To separate the components of the blocd, “sharp centrifuging”
of this mixture was subsequently carried out at 4000 rpm for 7
minutes at 20°C. This resulted in the layering of the corpuscu-
lar and non-corpuscular components within three layers. By us-

15 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,

20
The quantity of 50 ml of freshly obtained buffy-coat was then
divided into 2 portions of 25 ml each and layered onto 25 ml
of Ficoll-Hypaque separation medium vrespectively which had
been introduced previously into two 50 ml Falcon tubes.

25

This preparation was centrifuged for 30 minutes at 2500 zrpm
without braking. Thereafter, any erythrocytes and dead cells
still present in the buffy-coat were below the Ficoll phase,
whereas the white blood cells, including the monocytes, were

30 separated off on the Ficoll as white interphase.

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



of Ficoll-Hypaque separation nedi umrespectively which had been introduced
previously into two 50 ml Fal con tubes. 25 This preparation was centrifuged
for 30 mnutes at 2500 rpm wi thout braking. Thereafter, any erythrtiij:%ﬁszo07
and dead cells still present in the buffy-coat were beIOM/the Fi col ase

whereas th bs@oRhpod cells, including the nonocytes, par at ed
of f on theaﬁp?olﬁﬂas white |nterphase Pubsequent 1y, thgwaﬁ?gmégn%grphase

i ncl udi ng the nonocytes was carefully renoved by pipetting and nm xed with
10 m of phos- phate-buffered saline (PBS). 10 Jan 2007 WD 2004/007701
PCT/ EP2003/ 007551 37 This preparation was then centrifuged three tines for

10 mn- ut .at 1800 rgh mwth brak|Q%@§the super nat ant, bei ng renoved by
pi pet ting &r PEERATREHN i ¥3Ri T 4 Euged 1 FReee PER-fay j4fy min-

i ntroduced.utEle s&ellgopel Jit Seidgs %mlkqelgat thBe shpbtag &t t BeL e NEdidved NY
vessel (Falcon tubes) contained the nononucl ear cell fraction, i.e. the

nonocyt es. R0 P?@%Fé@%r@fﬁ% aashoEenEsl FRgiNa Qrocesst Aad  Aresy pRAS rﬁ,ﬁn‘t s, 25
m of wgol g ggr &dsolated fromfour genetically identi- cal donor rats
respectlvely and each was |layered onto a 25 m  Ficoll-Hypaque separation
medi um The procedure was then con 15 tinued in the sane way as descrlbed

above. ARG o1 1308] 900UR,FERULTLOD BLEPS e FLES! LolBY Al

applied to " spleéen suspéensi ons. pdagat I'on

Modi fi cat i onreseklt NEamecwm Thﬁna:ah.hwatm@rmcamilqmaaagaéwnfﬁécﬁm,
nonocyt es was cggrled t innutrient nediumw th the foll ow ng
COHpOSItIO € monocytes.

10
To prepare the monocytes required for the rat experiments, 25
ml of whole blood were isolated from four genetically identi-
cal donor rats respectively and each was layered onto a 25 ml
Ficoll-Hypaque separation medium. The procedure was then con-
15 tinued in the same way as described above. Alternatively,
analogous separation steps on Ficoll may also be applied to

spleen cell suspensions.
20 Example 2
Propagation and Modification of the Monocytes

The cultivation and propagation of the monocytes was carried

out in nutrient medium with the following composition:

25
RPMI 1640 medium 440 ml
Fetal calf serum (FCS), 50 ml
alternatively, AB serum
Penicillin / Streptomycin 5 ml
Solution
Total volume 500 ml

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



25 RPM 1640 nmedium 440 ml  Fetal calf serum (FCS), 50 ml alternatively, AB
serum Penicillin / Streptonycin 5 m  Solution Total volunme 500 m The
nutrient nediumcontained 2,5 pg / 500 M MCSF. 10 ]Jan 2007 WO 200U) dov20Q7
PCT/ EP2003/ Q07551 38 The nonocytes isolated in Exanple 1 were suspended in
a total qud¥R1PYOBM106 cells in 10 M of the nutrient WWW?P%I
transferred onto a Petri dish (100 nmasm dianeter). The Petri dish had
previously been filled with pure inactivated FCS and 5 the FCS had been

poured.off @{d ep rsql ef,t Eﬁkﬁ N, Ll i dis t ed
with FCS. The Pectnfcldc))}%ghi\?ggag%%e%%d@xwt l%It Ee Waéﬁ%r %%F?S?gg%‘o@%raaﬂae ept
for 3 days querdritiyncebafldof eelBICinTHE cwel | 9fsethe emutatidrtte mddibot o of

the Petri dj ter 24 hours .d t he su pernatan pipetted off
bng the et FroN S Taga tRP P A oA 010 df i BARRERR e ThERPERF On Gy
4, 50 ng y-didlerfiat grdviol@1fl bashr Fehledragi thnpware inkoraddeddandst ied di sh
was agagﬂ cl.osed aqld k%tgt for a further. 48 hours in the |ncubator at 37C
Subsequeht | 7€ #F-ihags PEpppRered kS GftedcR? dhPetedm olsiah R oPB3i%er e

pipetted ini® tHies RakLi adisédh cHecel psed Refri dish 20 was kept for 10
mnutes in the incubator at 37C. Thereafter, the separation of the cells

adhering to the bottom of the Petri dish was carried out with a cell
scraper in SRehpad ey shhabst B6vaRI LR b >%8%%0§§iéégaéa#eksa HopLsd in
the 25 supernatant. The total supernatant (1 of trypsin solution + 10
m  of for 3 days in an incubator at 37°C. The cells settled at the
10 bottom of the Petri dish after 24 hours. On day two, the su-
pernatant was pipetted off and the Petri dish again filled

with 10 ml of fresh nutrient medium.

On day 4, 50 ng y-interferon in 10 ml nutrient medium were
15 added and the dish was again closed and kept for a further 48

hours in the incubator at 37°C.

Subsequently, 10 mi of trypsin solution each diluted 1:10 with
PRS were pipetted into the Petri dish. The closed Petri dish

20 was kept for 10 minutes in the incubator at 37°C.

Thereafter, the separation of the cells adhering to the bottom
of the Petri dish was carried out with a cell scraper in such
a way that the major part (>90%) of the cells floated in the

25 supernatant.

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
30 then discarded and fresh nutrient medium (see above) was added
to the precipitate (the 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-



medi un) was pipetted off, conbined in a 50 mM Fal con tube and centrifuged
for 10 mnutes at 1800 rpm The supernatant was 30 then di scarded anﬂ?a 3607
nutrient nedium (see above) was added to the precipitate (the renai @$

cell pellet nutri- ent being added per 106 ce
deterninatio()&wy%ﬁgﬁcelI count for the determ nation #5?ﬂ%£§%%€§1dosage

took place ac- cording to known nethods3? conpare Hay R J., "Cell Quantifica
10 Jan 2007 WD 2004/ 007701 PCT/ EP2003/ 007551 39 tion and

Char act er i saLé®nand | OhdMeidiads saf 15hssuen ENGLRAES | §1F, T1 Asasl e dl ide@$892002,
Chapter 4, 5- 84 This cell suspension was_centrifuged (1800 rpm 10

nm nut es, 5§§% e%\?éfsénao%e Entegefr ef - et 4 ncorporat ed either into
PBS or for application in man into NaC (physiol.). Subse- quently, the

i ntravenous _adni ni stration can take place di rectl or mnthln 48 hours. 10
Al ternativelhis afebl sugspensien ngaan&eargtéwﬁdwg(l%%o sgper - 1famputes,

contai ni 5g Eséé’péb&ve)':cﬁmwéélfdﬂ?ﬂl% @ﬁ&e ﬂlﬂﬁfﬂ’ofra@'eﬁmetl?hé ejpebl s and

t hese were deep frozen in a volune reezi ng medi um
cont ai ned 98B8 FE8 divt S9pEIMBRLilom @achmamasethprQX|hﬂn@hyllb6 Subbe-wer e

| noor porat e b, 1 e Ofyn WG MERL URARD: OBl ed ncthe Lold oui 4g shegs: 30

m nut es on I°CE€; oursat Fe-cool & rop

hours at -8@ecthy Sixyymdphin &8omages.i n small tubes in I|qU| d nltrogen (N2) at
-180C. Figure 1 shows the phenotypic changes in the antigen expres- 25
sion, determned by flow cytonmetry, on the nonocytes used af ter cultivation

and y-1 B shioetmdtiGR16f, tdecr | genghi fiRNay GHd Cdestisdinkf dre 20Qér-
natant containing trypsin, FCS/DMSO was added as freezing me-
dium to the cells and these were deep frozen in a volume of 10

ml.

15 The freezing medium contained 95% FCS and 5% DMSC. In each
case, approximately 10%° cells were incorporated into 1 ml of

the medium and cooled in the following steps:

30 minutes on ice;
20 2 hours at -20°C in the pre-cooled Styropor box;
24 hours at -80°C in Styropor;

Storage in small tubes in liquid nitrogen (Nz) at -180°C.

Figure 1 shows the phenotypic changes in the antigen expres-
25 sion, determined by flow cytometry, on the monocytes used af-

ter cultivation and y-IFN stimulation of the original mono-

cytic cells.



WO 2004/ 007701 PCT/ EP2003/ 007551 40 Exanple 3 Use of the TFranspl ant

Accept ance Inducing Celia (TALC) for Preconditioning of the |Imune System

of the Transplant Recipient 5 The use of TAIC for treating a potentl'bajl
recipient before transplantation offers itself, for exanple, in thei0Jan2007

clinical cagg0fs087701 ve donation, where it has been cl arjfi ' - vance
of the organ transplantation who the donor will be and fgtrbxﬁgooé\/ﬁ?ﬁsqr ecei ve

the donor organ. For this case, the het&Potopic heart transplantation was
car- ried out in the rat nodel on nale inbred rats of the strain
conbi nati on LEWRT1. 1] (in connecti orExsmpilet Be present inven 15 tion

referred to as, / Yo > DAL RT] . gV Lp_conneciion wit t esent
i nvention ref quréé?é{ })‘hgs“ﬂi“‘?hﬂ% %cgﬁga?%%ﬂﬁ\ é‘“g\(lj\%gg}? b% %ﬁﬁ and
Li ndsey [Ref. OrRxeckndagflohim§ss the. fmmund Mysead oFCEhe| Titigh sl dpear t
transplantation in rats". J. Tho- rac. Cardiovasc. Surg. 57, 225-229

(1969)]. On day -7 before 20 the trafi®3e8ti on, the DA recipient rats
recei vedsl06 TAIC derived from LEW nonocytes intravenously in 1 m of PBS.
Sub- sequently, the transplantation took place seven days |later of a heart
taken from {The L& raf AT nfomhitehatinrg het vdremsiialc ateginieptarhafdrent o

t he abdonen (ahdgim cavi 2 ecl.pi an| .. SILNe e rat
strains use(} V\ergﬂ%ﬁn%irtel s%?%?’%f's, £?%eelq{?Al %éo%gr&éﬁg‘% téh'??eh § n(\:/i;lnrf%'lcz)arq
expressed i desei ofca liwsudormttiiogensthaset e thaand@eantaddifM\edednt .ad-or

control purposes, -called third strain transplantation 3 s carried
out. For th{% ngﬁrstzgeTﬂr@aﬁlgé?nﬁ?f@%%g orﬁ%et NOX ' Forrd

ani mal ver e whoj @€l edréddirnay @heudbyor r@gaRA animals again on day -7 (i.e. 7
days before the surgical in- tervention). 7 days afterwards, the

transpl antation of a heart ‘

For this case, the heterotopic heart transplantation was car-
ried out in the rat model on male inbred rats of the strain
combination LEW[RT1.!] (in connection with the present inven-

15 tion referred to as "LEW") -> DA[RT1.®] (in connection with
the present invention referred to as "DA"™) using the technique
described by Ono and Lindsey [Ref. Ono, K. and Lindsey, E.S.
“Improved technique of heart transplantation in rats”. J. Tho-
rac. Cardiovasc. Surg. 57, 225-229 (1969)]. On day -7 before

20 the transplantation, the DA recipient rats received 10® TAIC
derived from LEW monocytes intravenously in 1 ml of PBS. Sub-
sequently, the transplantation took place seven days later of

a heart taken from the LEW rat strain, which was heterotopi-
cally implanted into the abdomen (abdominal cavity} of the DA

25 recipient animal. Since the rat strains used were inbred
' strains, the TAIC according to the invention expressed identi-

cal tissue antigens as the transplanted LEW heart.

For control purposes, a so-called third strain transplantation
30 was carried out. For this purpose, TAIC (10°) originating from
the same LEW donor animal were injected intravenously into DA
animals again on day -7 (i.e. 7 days before the surgical in-
tervention). 7 days afterwards, the transplantation of a heart

removed from a CAP[RT1.°] {(in connection with the present in-



removed froma CAP[RT1.] (in connection with the present in 10 Jan 2007 WO
2004/ 007701 PCT/ EP2003/ 007551 41 wvention referred to as "CAP") rat inbred
strain was carried out. CAP rats express the haplotype RT1l. ', they 49 dan 2007
therefore f |z¥04 -Ogi scordant (MHC-different) to the LEWdonor aninals.

Bel ow, the indi'vidual test groups in which a heterotopi c MdEFRI0S00%51anspl ant
took place (n=10) are detailed: 1. LEWI> DA, untreated; 2. LEW-> DA; 106
LEWderived TAICi.v., day -7 before LEW heart transplantation; 10 3. CAP

-> DA, 106L Y i ). day.reh befQre. LEW. heart. transpl ant atj on;
4. CAP -> DE'\}%EE%E’PQ%%&Q% t%E\ﬂ/s- >yq_PEV\) urrﬁrelalberﬁ;d ﬁt{aé\ﬂl-“ﬁaﬁ_%ﬁ?rﬁ LEW

derived TAI @ut.vCAPdapts7ehptese LEM hdmldieget RTlafisptasyabirenthésefa be

seen fromt plaRr- Me ur vi _curves of the  heart aorgans (Figure 2A),

9 of 10 LEW elg tgﬁ\gxe‘?%écg%r%&tedmkoﬁb-f%?% >80t %gﬁwaO%ﬁrr%%}fmg%t

ani mal s wherBedeowCAPh2 Oitidn widhuatlr aleBthgastss Wai arHitihe @l edtacut8hyc afdat 6. 7

0.8 dayg. \Wher e ri orlgl%j_gl%gi ?trati on of TAIC took place, the LEWhearts
r

0
were al 50 ret]réa&ggga’égﬁqﬁ B-30) 218 ggYailedhe rejection of CAP hearts

by the i mune response stimulated in the DA aninmal after 6.7 0.8 days took
place within the 25 sane tinme span as in the untreated control group in
whi ch the CaPLB¥arts ofDAya ynireahede rejected after 6.9 1.0 days, com

pare group 3 angwgLoup 4paJs o s A | pRERr tr - nt ed
syngeneically in the LEW-> Lgs\ﬁ scher?elgé‘%lv?g/ed %'(s)‘ﬁ'g'- a@%{ m'pJ% %%%r(fa}g)w
irrespective of whet her hganfottrehepTahiGipian;30 treat nents had taken pl ace.
From t hijg, tshe ncl usi can.eb drawa_th |C do not p t he recipient
or gani sm at 3pi scégi n£ 0&-\, afb EEW d%rlveda&'A{CA i.v., c?ay -u'} befeore LE:%
heart transplantation;

4, CAP -> DA; untreated;

5. LEW -> LEW, untreated;

6. LEW —> LEW, 10° LEW derived TAIC i.v., day -7 before LEW

15 heart transplantation.

As can be seen from the Kaplan-Meier survival curves of the
heart organs (Figure 2A), 9 of 10 LEW hearts were accepted
long-term (>150 days) by DA recipient animals whereas CAP
20 third strain hearts were rejected acutely after 6.7 * 0.8
days. Where no prior administration of TAIC took place, the
LEW hearts were also rejected acutely after 7.2 + 1.0 days.
The rejection of CAP hearts by the immune response stimulated
in the DA animal after 6.7 * 0.8 days took place within the
25 same time span as in the untreated control group in which the
CAP hearts of DA rats were rejected after 6.9 £ 1.0 days, com-
pare group 3 and group 4, respectively. All hearts trans-
planted syngeneically in the LEW -> LEW scheme survived long-
term (>150 days) irrespective of whether or not the TAIC pre-
30 treatments had taken place. From this, the conclusion can be
drawn that TAIC do not put the recipient organism at risk in
the sense of a graft versus host disease. Moreover, it is pos-
sible to draw the conclusion from this result that the i.v.

administration of 10° TAIC 1 week before transplantation opens



the sense of a graft versus host disease. Mireover, it is pos- sible to draw
the conclusion fromthis result that the i.v. admnistration of 106 TAIC 1
week before transplantation opens 10 Jan 2007 WO 2004/ 007701 10 Jan 2007

PCT/ EP2003/ up the possibility of inducing |ong.term organ
accept ance. q@ﬁgmﬁoéﬁﬁlced tol erance i s donor-specific si ngET@P@B?’9og§560ndi ng

pre- treatment of DA rats with LEWderi%®d TAI C does not induce tolerance
for CAP third strain heart transplants. In the syn 5 geneic LEW> LEW

schene, theupddhéi poesiwdnivy sier ahaeei&é TAC e e bivgaRes 8@%& Lhee
survival of ,the recipient animls nor hat "of the transpfan S. Figure 2B
shows the hit8PBFEYi dierapgeudsi sener-sPeE\Ris Iségee 20Ccnsrespondisyy @re-on
post oper at i ¥eedenerdtPODF B0, 1@ | QY NILRRLge ATl T | gntation Lnto
t he abdonen of a DA recipi enli rat. Thgﬁrﬁedc?% en pir‘}gfté hggégeg’gtcprl ieithrcgat ed
on day -7 béPéerange dinyp|GhAR dittiion witrainOBea BW toansielchrikAl. C.InTeet sgaspl ant

was fungti gpj ! rd st g rt _beat) up.to the ti 15 of its
r enoval fsro%e?%gc rs%’(ézvi B)If en% réaéth}é OD%HéES%&gﬁtﬁgnﬁﬁs921{“61%6?53&1}10& @%:Fﬁ‘gpon
(x40) showednflueradeshyndigdrer mitec| summivalpledl agye, fsdifdlentaseimadls nor

endot hel i al thg sye t%rédtonl ¥ 31 njmal infiltration with nmononucl ear cells

w t hout any 1 ndi Cation Sf"Re@te®and chronic rejection processes. 20

Remar kabl e in this connection is also the fact that donor- derived cells
(detected b)ig.i m‘runglgi stochem cal detection using LEWMIC class |-specific
anti bodi es 119895 thufove HeeeRigbrladsglt evmliatine edursdEd adlpear in

the thynis géi&herfDAdIRne5 ofi Po8Bbps ASiveriagyr qua& sggw,s Ao sl Ogggél
of a D p e

preparation of a thynmus, removed on POD 150; rat pre-trea W th
106 LEW dePFOePIFAl Eranmgiel givcasapat ilofonddel aluldred wi hat D& nordpiehonal

ant i body 11r§9.SPﬁgi£é€i§f§n€£@y@ﬁﬁ%&ﬂﬁggﬁIpré@%rggggg on day -7 before
transplantation with 10° LEW-derived TAIC. The transplant was
functioning satisfactorily (strong heart beat) up to the time
15 of its removal from the recipient rat (POD) 150. The his-
tological preparation (x40) showed a healthy heart muscle mor-
phology, normal vascular endothelial tissue and only minimal
infiltration with mononuclear cells without any indication of
acute and chronic¢ rejection processes.
20
Remarkable in this connection is also the fact that donor-
derived cells {(detected by immunohistochemical detection using
LEW-MHC class I-specific antibodies I1.69) could be detected
long-term in the course of a year in the thymus of the DA re-
25 cipient rats. Figure 2C shows a histological preparation of a
thymus, removed on POD 150, of a DA rat pre-treated with 10°
LEW-derived TAIC. The preparation was labelled with the mono-
clonal antibody I1.69 specific for LEW-MHC class I. As shown
in the Figure, administering TAIC leads to the colonisation of
30 the thymus gland where the presentation of donor-derived MHC
antigens to the maturing T-cells takes place; small nests of
cells can be clearly recognised which can be labelled with the

antibody.



in the Figure, admnistering TAIC | eads to the colonisation of 30 the thyrrus
gl and where the presentation of donor-derived MHC antigens to the g&turl
T-cells takes place; small nests of <cells can be clearly recognise

can be | abe i the antibody. 10 Jan 2007 WO 200 7

PCT/ EPZOOS/W@%%HOZ 1 Exanpl e 4 Detection of Donor-Deri yégfs)'{%gq%f“f’@al
Monocytes in the Recipient 5 The inducizon of a m xed chinmerismby the

i ntravenous injec- tion of the LEWderived TAIC in the DA ani mal concerned
can be considered as a possible cause of the tol erance induced ac- cording

to the invention. A test was therefore carried out to check whether,
following the injection of LEWderi Ve¥PmBdeC4 10 nore than 5% of cells can be

det ected i nphBgati QPG ObohBE-Bérivdd MRl £20)4 mfénéarg OWnC%Q”iEéé:é it he

|l ong term (>45 days). The flow cytorretry was ca out as Ibed in
the state of the art [Ref. Preffer F.1., "Flow cytonetry" In: Diagnostic

Now vor B, i 7o 3, e enHer BNy he' WhkpushBye cITET L T he

DA reci pi erﬁldml @dd theok.Epl-aemuai mIthen trheonA omai man toonedynéd . 68n vibe ch

specifically detects the LEW M—l class | antigens [see Fandrich et al.
ot o oo CarSTaREeR, 58”4 Thes tDTeTe i e | Lo URPACRT S, SRRt 5 T nad

for 20 4 ofcdd@ngEo- xhPAihkanspbrant At t s wies aiHdredoirs Eaafrpé@ Sut to
following the adm nistration of 106 or 109 TAIC/ kg x_BWre:- spectively, in

the peri phet@CK BRREST t oY eiipgeftheani gt 10% oS hoRR- o FTfir 885D, 25

Fol | owi g tR&-d Mjrast 58N o8 cLEVY deks vied Je‘ﬁ&t'e@lt &nf Q:‘H[a DAELE- o8 PhENteL Al S
not subjected to I mmunosuppression (106 cel %@ BWinto rats 1-3 and

109 cel | s /cipjentBwnimed bat L4Pw entemetry3 :@hm ngoigem tedm dAvakri sm
(60-80 daysfhé et cﬂ? Rﬂc{m%try was carried out as described in the state

of the art [Ref. Preffer F.I., “Flow cytometry” In: Diagnostic
Immunopathology, Colvin RB, Bhan AK, McCluskey, RT (eds.), Ra-
15 wven Press New York, pp. 725-449 (1994)]. The detection of the
LEW donor cells in the DA recipient blood took place using the
monoclonal antibody I1.69 which specifically detects the LEW-
MHC class I antigens [see Fandrich F., et al. Nature Med. B,
171-178, (2002)]. The chimerism data which were determined for
20 4 of the LEW -> DA transplantations described in Example 3,
following the administration of 10° or 10° TAIC / kg x BW re-
spectively, in the peripheral blood of the recipient animals

are shown in Figure 2D.

25 TFollowing the injection of LEW-derived TAIC into four DA re-
cipient rats not subjected to immunosuppression (106 cells / kg
x BW into rats 1-3 and 10* cells / kg x BW into rat 4), rats 1-
3 showed a longer term chimerism (60-80 days) in the DA re-
cipient blood,' which could be attributed to donor-derived
30 cells. The detection of donor-derived cells took place by flow
cytometric determination using the LEW-MHC class I- specific
antibody I1.69 ({a monoclonal antibody which binds only to MHC
class I positive cells of the LEW strain of rat and does not

cross-react with cells of DA strains of rat). Since gquasi all



ci pient blood, which could be attributed to donor-derived 30 cells. The

detection of donor-derived cells took place by flow cytonetric

determ nation using the LEWMHC class |- specific antibody 11.69 (19 Jan 2007

nonocl onal anti body which binds only to MVHC class | positive cells of the

LEW st r ai nwad 20046072nd does not cross-react with cells pfr/BAosdoossns of rat)
Since quasi all 10 Jan 2007 WO 2004/007701 PCT/ EP2003/ 007551 44 cells of

the peripheral blood express MHC cl ass antigen on the cell surface, the

proportion of donor cells in the periph- eral blood of the DA rat can be

hi ghly acctehiel9f dererpepimhensilt blppdegxprssshiih chasheIgraphged noFi gure

20, in 3 ni t I ss.th r
antigen | a%el?r’eg' smijf%c% é\nﬁ? MC&& | rsgt‘= r&\ﬁ%kéeﬁ(%ol gjvmscr?e %ﬁg%g
travenous er@bclblcmd odif ttiee THR Crathf tam 6O hliaglslyf oéémn&a@ljyn-de;te&mned this
proportion of, t rls I n the heral ood of .these rat

decr eases sﬁ%&tgﬁt Iljsaﬁ %ﬁsbﬁpgg ﬁpé%nﬁPekégyrﬁn aylfogﬁcﬂgmzver
thi s transagithale)i MRires haar 10kebat @ﬁer@lSBé Yeidprdshe theaniplodntangiigghval of
LEW hearts Ianted after double tinme (i.e. 7 days_after TAIC, injec-

tion) whi cha%?@ Worger®™ djiddiay bhe sf;anrtSE & weekgclEodfoudASr theniferi sm

(af ter dayilOfndusatisbedibh b€ texamlie) . a®Relng0lYa9khel1180dng t RE-
i nduction of short-termchimerismfollowi ng the adm nistration of 10 cells

/ kg x BW jeefkion, @uajagsc)pom ol gorr ahw@rxsx@ Lbn@—hﬁemﬁrtlpaﬁsplant

accept ancey, sf
Donor-Derlvg%O%x§? pos ransﬁ? %ﬁﬁaéggﬁga n eJ%Iua |§%§§as t e8 ® be
carrleﬂ)outomp&eﬁdhy(dm Ma@aHOQasﬁow%BeDf tbi$stmdmkxﬁﬁnxnmlmwmmam|onr%o

rmn n r n r TA
gg;gbrg gftg% atngigge yttg% p%ﬁtOpgééggp angdnguféﬁva tlo? LEW ga s

transplanted after double time {i.e. 7 days after TAIC injec-
tion) which are no longer rejected in spite of a lack of donor
chimerism (after day 100) (rats 1-3 in the example). On the
15 other hand, the induction o©of short-term chimerism following
the administration of 10* cells /- kg x BW {Rat 4; <20 days)
does not guarantee the long-term transplant acceptance of the

transferred heart.

20
Example 5

Administration of Donor-Derived Cells post transplantationem

An evaluation was then to be carried out for the clinical case
25 of corpse (deadbody) donation to determine to what extent the
postoperative administration of TAIC was capable of inducing
the corresponding long-term acceptance of the transplanted or-
gan in the recipient. For this purpose, heterotopic heart
transplantations were carried out in the LEW -> DA rat inbred
30 strain model. The DA recipient rats received 4 cycles of cy-
closporin A (CSA) intravenously in the dosages of 5 mg CSA /
kg x BW on days 0, 1, 2 and 3 following transplantation. On day
7, the intravenous administration of 10° LEW-derived TAIC in-

travenously into the tail vein of the DA recipient rats took



t he correspondi ng | ong-term acceptance of the transplanted or- gan in the
reci pient. For this purpose, heterotopic heart transplantations were

carried out in the LEW-> DA rat inbred 30 strain nodel. The DA reci pVdan 2007
rats recei V%Aqg X[leyes of cy- closporin A (CSA) intravenously in the dosages
of 5 ng CSA ff Bw on days 0, 1, 2 and 3 follow ng tFaHEREHIZS on. On
day 7, the intravenous adm ni stratl on 8P 106 LEWderived TAIC in-
travenously into the tail vein of the DA recipient rats took 10 Jan 2007 WO

2004/ 007701pPsdd EP@QQB/@Q]@% 5 baCRentHe eni.mental oups
served as cgntrols (n=6 n? T >erllii):,§hL ué\{?é%%gt/\ﬂeggg@&? E\N %E)R%CSA 5

ng/kngWﬁ;.lsP),day012and33LEW>DA CSA 5 ng / kg x BW 1.
v. , day 0, 1, 2 and 3 plus 106 LEWderived TAIC, i.v., day 7 4. LEW-> DA
106 LEWderived TAIC, i.v., day 7 5. CAP -> DA, CSA, 5 mg/ kg. x BW i . v.
, day 0, 1,12 BFil 9 10 D¥;usnt@6atd&iVderived TAIC, i.v., day 7 The

post oper tlge #@5 veno treatnent of the DA recipient rats with 106
LEW derl TA o§§6‘pe &9 Ve ¥Gay) B Jre‘é-dsd@d ponbﬂ%r%ﬁq 3 erance

ifaninltlgl _jystr i,0 I f (5my/ kg B v)has
been effected from day g)tA' I&s%‘ue |m%t| a a’g?nmff i strat’i cc)frT?%ob CEA (S ngcessary
since the sole treatnepius 0b® aEW-dgkevedniRlcst raki.gngeyy 106 TAIC on PCD 7

(postoperatlv y)., prevents _acute ection only in 1 out of 6 cases. The
CSA dose chds At hi s\fg‘a iohﬁ%ﬂﬁggeéu@% th&raped¥i £ effect since no

| ong-term agce@gpnge camabe cish-, guglgd/ by themyexcd q§| Ve g&g agm Bi M:la ion
even though the sur- vival of the t ansp ant 1's prolongéd.” ' Thé |n uce
transpl &t acceptance ipdudonof -pkdetivedi Thie,aicor; edppnti ng treatment  of
DA rats with LEWderived TAIC does not induce any tolerance
The postoperative intravenous treatment of the DA recipient
rats with 10° LEW-derived TAIC on POD (postoperative day) 7
leads to long-term tolerance if an initial administration of 4
15 cycles of CSA (5mg/kg x BW, i.v.) has been effected from day 0-
3. The initial administration of CSA is necessary since the
sole treatment with a single administration of 10° TAIC on POD
7 (postoperative day) prevents acute rejection only in 1 out
of 6 cases. The CSA dose chosen in this case has only a sub-
20 therapeutic effect since no long-term acceptance can be in-
duced by fhe exclusive CSA administration even though the sur-
vival of the transplant is prolonged. The induced transplant
acceptance 1is donor-specific since a corresponding treatment
of DA rats with LEW-derived TAIC does not induce any tolerance

25 for CAP-third strain heart transplants.

As shown in Figure 3, the hearts of experimental group 1 were
rejected acutely after 7.0 # 0.8 days. The hearts of group 2
were rejected with a delay after 14.4 % 7.0 days. The hearts
30 of group 3 were accepted for longer than 150 days in 5 out of
6 cases. In the rat system, the acceptance of organs for more
than 100 days is considered to be long-term acceptance since
the average life expectancy of an inbred rat is only approxi-

mately 2 years. The sole postoperative administration of TAIC



25 for CAP-third strain heart transplants. As shown in Figure 3, the hearts
of experinental group 1 were rejected acutely after 7.0 0.8 days. The
hearts of group 2 were rejected with a delay after 14.4 7.0 days. th&n 2007
hearts 30 of group 3 were accepted for |onger than 150 days in 5 out of 6
cases. I n twowed/o03yst em the acceptance of organs for reomeEP20d3an7siN0 days
is considered to be long-termacceptancgssince the average |ife expectancy
of an inbred rat is only approxi- rrately 2 years. The sol e postoperative
adm ni stratl on of TAIC 10 Jan 2007 WD 20041007701 PCT/ EP2003/ 007551 46
(106 cells) 11\%15 CEBLE) t H2Pr abint LACREYVSIH] QUtEn XeAPFLLAN 108y 1Bfl608hses
since the hear§ Q4LaNSiGRISRG! BBl oA Zafd t%lb@a‘éa)ﬁtégrﬁﬂpe‘l% The
third strain control with CAP hearts showed the specificity of induced
transpl ant akcefiaiicelwionde 43 -t Bhedthirdi atiaidy tapnteod agd&hn CRB) beastls
acutely aftghofed cpd SdldticiIPese LRIHLLS ALARPIONE ddabebhesaddhLional
appli - cat|on 0 nnot "geher at € any genera |nnu osuppressi on

di d not Yr evind tﬂer@autleeanel}semecm spairer&fRtiedhracutely Bdhwd €7 .61 +

| nvesti gati r theOr n Specificity e Lon Ter cept ance
i nduced by gn% (f?%:‘f‘"l'o SXC1 ude ?‘ﬁ% 6g§§ BF?Y?y lBaftT% tdong}leapgfgr ovi de
a protectivecif esf “YBE Nebhnhdie géh@gﬁnelswylgeﬁémamfimmuﬂnﬁﬂp@re&e$@ﬂnse
directed by t he recj pi ent agai nst the donor, ant,i only for heart

transpl ant s¥ ﬁ'é 6 Pohi RESBFYark ndrete r 5nkects nF@thﬁ ¢Ae HEGHESW ng
experirrental groups (n=6) in the 20 strongly rejecting DA -> LEWrat inbred
system 1. DA (kidney) -> LEW untreated 2. DA (kidney) -> LEW 106
DA-deri¥d TAIC, i.v., day -7 and -1 before transplantation

Example 6
Investigation regarding the Organ Specificity of the Long-Term
Acceptance induced by TAIC

15 To exclude the possibility of TAIC being able to provide a
protective effect against the allogeneically specific immune
response directed by the recipient against the donor antigen
only for heart transplants, the following organs were trans-
planted in the following experimental groups (n=6) in the

20 strongly rejecting DA -> LEW rat inbred system:

1. DA (kidney) —-> LEW; untreated
2. DA (kidney) -> LEW; 10% DA-derived TAIC, i.v., day -7
and -1 before transplantation
25 3. LEW {(kidney} -> LEW; untreated
4, DA (liver) -> LEW; untreated
5. DA (liver) =-> LEW; 10° DA- derived TAIC, i.v., day -7

and -1 before transplantation

6. LEW (liver) -> LEW; untreated
30 7. DA (skin) -> LEW; untreated
8. DA (skin) -> LEW; 10° DA- derived TAIC, i.v., day -7

and -1 transplantation

9, LEW (skin} -> LEW; untreated



25 3. LEW (kidney) -> LEW untreated 4. DA (liver) -> LEW untreated 5. DA
(liver) -> LEW 106 DA- derived TAIC, i.v., day -7 and -1 before
transplantation 6. LEW(liver) -> LEW untreated 30 7. DA (skin) ->10.EWN 2007
untreated 8. DA (skin) -> LEW 106 DA- derived TAIC, i.v., day -7 and -1

t ranspl ant atW@#0H0077EW (skin) -> LEW untreated 10 ] an 2POWEPME3/@O34/ 007701
PCT/ EP2003/ 007551 47 As shown by the | an-Meier plots illustrated in
Figure 4A-C, 6 out of 6 kidney organs, out of 6 liver organs and 5 out of

6 skin grafis re acce te?(glﬁgn% term (>150 qlayLs) by LEWre- cipient rats.
Al syngenel't BrgHh yrdﬁ'?pl P Rtes LG 44 18SERRERSI W Fiqure t8chni cal
execution wet betito£ @Niideal 0P§aRed 5 VRItE o3CeeRE 88r Py rddies doRPs ARkMBE

wi t hout rersTéri gt ion (not shown in the survival curves). Consequently, these
test schemBsSELRoIERDYW tHRES t2RCsHfEcaeongusephi dP1PAj davpbnbsf LEWxre106

TAI C i nduces;pong- t 8148 .orﬂfgnggl_q;&};@irtceoé&.{n fnddian.8e %n%gsglig%@eas

transpl anted organs. The ki I ver- and skin“transplan ed above
whi ch  wer econb¥if aaft cthen techmidali eregtitiore withoutadmnglstoastiboa efid TAI C

er e, then exapl nedBbelgl 99l cald Vaokl QUL AR STRRoLRal LD .85, freqult of

the intravenous injection, “given TW Ce, on
days -7 andshdwibefior e theansplrahtral teowfvedihe oonpbghogylwf tdmeskr asapt ant ed
ki dney can be_shown to be intact &)cor,rpare control kidney and syngeneic
transpl ant SERSeS als® shpwetdas, thg LRETATANRHE &Fign dgdsstioronirdl X 20
group DA -> lear iLnkilLration ant i e, .Lnt tice
can be recoégf\s&éAci&( gﬁ%%ggl'tsop])'gbgt ?%%ﬁd%yéﬁ;&#ﬁggﬁg%l géé‘nﬁ‘?%% F\}}érrl Bb%
transpl &t OFi the eréBEsplanted dwaphnseen ful |y

The kidney-, liver- and skin transplants listed above which
were transplanted with and without the prior administration of
TAIC were then examined histologically. Figure 4D shows that
15 as a result of the intravenous injection, given twice, of 108
TAIC per kg body weight on days -7 and -1 before transplanta-
tion, the morphology of the transplanted kidney can be shown
to be intact (compare control kidney and syngeneic transplant
LEW -> LEW), whereas, in the untreated allogeneic¢c contreol
20 group DA -> LEW, a clear infiltration of the transplant in the
interstice can be recognised (on postoperative day 14). The
allogeneic liver transplant (Figure 4E), which had been fully
rejected on POD 12 without TAIC pre-treatment (DA -> LEW with-
out TAIC), behaves in an analogous manner whereas the prior
25 administration of TAIC allows the parenchyma of liver trans-
plants to appear as being completely homogeneous and intact in
comparison with the syngeneic transplant. The allogeneic skin
transplant (DA) also heals without complication (compare com-
parison with the syngeneic LEW transplant) whereas the CAP
30 third strain graft transplanted simultaneously was rejected
acutely as early as on postoperative day 12. This example
proves the specificity of the tolerance induced by TAIC since
the pre-treatment of the LEW recipient animal with DA-derived

TAIC on days-7 and -1 leads to the acceptance of the DA trans-



rejected on POD 12 without TAIC pre-treatnment (DA -> LEWw th- out TAICO),
behaves in an anal ogous manner whereas the prior 25 adm nistration of TAIC
all ows the parenchynma of liver trans- plants to appear as bei ng confdi0elaal 3007
honbgeneous and intact in conparison with the syngeneic transplant. The

al | ogenei ¢ ®0 wo4oramspl ant (DA) al so heal s wit hout conprdmER2DGRI{SEDNMPAr €
com parison with the syngeneic LEWtransplant) whereas the CAP 30 third
strain graft transpl anted sinultaneousrv3mas rejected acutely as early as
on postoperative day 12. This_exanple proves the specificity of the

tol erance iRHRted'Ifreps ¢hy n@ép gg%ﬁpﬁ’éaﬁr e‘é%?l%?ﬂlaéftefihesknli’\?\ﬁiﬁéé?ﬁ%m

ani mal  wi t hoDAsHED Y8dacd¥d d pﬂ%‘ E?ads to the acceptance of the
DA trans 10 Jan 2007 WO 20 4/0 7701 P&T P2003/ 007551 48 pl ant whereas the

CAP skin graft transplanted sinultaneously on day 0 is acutely rejected
(Figure 4F). 5 Exanple 7A Investigations regarding the Hapl otype Specificity
of the Long-Term Organ Acceptance induced by TAIC In order to exclude the
possibildty of TAIC i nduci ng | ong-t é3xmmpl@ BAgan acceptance only in the

selected rat i in_conbi-..nat jon -> D thefollowln further
hbr ed strai n BUESCHES i rln SR B8 R AFR o RS RRee TS o
transpl ant nodel (nIEmng-Fekmt bigaw Kqraptantseindiderll b5t TALQ BN[ RTl "]

(referred to as "BN' in connection with the present invention) was also 15
used, anong others. 1. DA -> LEW untreated 2. DA -> LEW CSA,: 5 ng / kg x

BW i.v., day &delh 2 e§cleh88t14@ dAsianiyedof AT E fxﬂjﬁblﬁg\’lb Cg—teneo day

7 and 10 postoperative 3. CAP untreated 4.

kg X BWO . Qrgargaccgptance, ogly 1n the selected rat inbred strain combi-
nation LEW -> DA, the following further inbred strain combina-
tions were examined in the heterotopic heart transplant model
{(n=6) . For this purpose, the inbred strain BN[RT1."] (referred
to as "BN" in connection with the present invention) was also

15 wused, among others.

1. DA -> LEW; untreated
2. DA -> LEW; CsA, 5mg / kg x BW, i.v., day 0, 1, 2, 3
plus 10° DA-derived TAIC / kg x BW, i.v.,

20 day 7 and 10 postoperative

3. CAP -> LEW; untreated
4. CAP -> LEW; CSA, 5 mg / kg x BW, i.v., day 0, 1, 2, 3

plus 10° cAP-derived TAIC / kg x BW, i.v.,

day 7 and 10
25 5. BN -> LEW; untreated
6. BN -> LEW; csA, 5 mg / kg x BW, i.v., day 0, 1, 2, 3

plus 10° BN-derived TAIC / kg x BW, i.v.,
day 7 and 10

30 It had already been known from preliminary experiments that in
the so-called ”high-responder” combination (DA -> LEW), which
is associated with the strongest rejection response known in

the rat inbred model, no long-term acceptance can be achieved



plus 106 CAP-derived TAIC | kg x BW i.v., day 7 and 10 25 5. BN -> LEW
untreated 6. BN -> LEW CSA 5 ng / kg x BW i.v., day 0, 1, 2, 3 plus 106
BN-derived TAIC/ kg x BW i.v., day 7 and 10 30 It had al ready bee¢p JEnoo07
fromprelimnary experinments that in the so-called "high-responder”

conbi nat i onWCDM04/60710EVY , which s associated with the spemERrestoorsej ecti on
response known in the rat inbred nodel,,no | ong-term acceptance can be

achi eved 10 Jan 2007 WD 2004/007701 PC%‘? EP2003/ 007551 49 wth the single
postoperative i.v. admnistration of, 106 TAIL.  An attenpt was therefore

made to i nctedsthSpodseReaTOPE RIS iln"t'hé‘dF‘éE?ﬁ’é?ﬁl%i%lmtgyTMC'

adni ni sterimg dttdmtCQasAEhsPOMSrdnadeN@ oCORELSRAN U] pridsénkal ogUTNes
illustrated in Figure 5A, 5 the adm nistration of TAIC given tw ce on

post oper at i ¥ 'y FeFEirirat 18nHial ik ddindAEeE Erdn I8 da Sfec &5t gheeni Y 4 out
of 6 casesgpd gip [ of Ses j i gt ogps 4. In
the BN -> LEW st ra?%%oor%%?lﬁlaﬁ%rﬁ R%F.LI %‘%g%g-efp"lléir%ttgéeggjggﬁg g:l[JQ%L\I/I%\r/eSl '

| ong-t erim vl aAnipdgtrationt oD TARC @ived swice omjpeitiqperativel Hagaisés in

which the t spha : res d n p te > s}, a
m xed chi rreérlﬁcgmgbc%ﬁglggédét é@?gdtlgﬁﬁt ﬁgg%gc%g?%%%}g:nﬁ rria'{;nsﬁdtjjo?&ngo?h%e first
20- 45 days ¢addsowing grbepTAR Gamdiniini st ratt onf Ah easéy dngamxpefrdmbotal

however, was_al ways acconpani b ck _of, donor. 15 cells in the

peri pheral Bt SHF o?‘tﬁ@_ r pglg_nt'?; Iaill‘% FhERE §aPRINgHeronttisF6A™an be
drawn that phentied/ ord@RNsGETEFeDMorRf-tEMGCrl eRslst tahy an@HIGERLAr §8Nan
acceptance only if the cells induce a m xed donor chinerismwhich can be

det ect el f oRCke fejestion- diysaliifasen 4 woAFhr Hie t Heans@leriteenbarriesul ts
20 shown I M £§ OUEENn 2Recepted long term (>150 days), a mixed chimerism

could be detected in the recipient animals during the first
20-45 days following the TAIC administration. An early organ
failure, however, was always accompanied by a lack of donor
15 cells in the peripheral blood of the recipient. From these
data, the conclusion can be drawn that the i.v. administration
of TAIC leads to long-term organ acceptance only if the cells
induce a mixed donor chimerism which can be detected for at
least 21 days. This also confirms the experimental results

20 shown in Figure 2D.

By means of the postoperative administration of 10° TAIC per kg
body weight given to the recipient animals intravenously on
days 7 and 10, it was consequently possible to induce long-
25 term tolerance in all 3 inbred strain combinations in more
than 80% of cases, 1if, additionally, 4 cycles of CSA were ad-

ministered initially.



By neans of the postoperative adm nistration of 106 TAI C per
given to the recipient animals intravenously on days 7 and
consequent|ly possible to induce long 25 termtolerance in al

kg body wei ght
10, it was
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strain conbuggg&ﬁﬁéng? nore than 80% of cases, if, additionally, 4 cycles
s ni'ste

of CSA were a

red initially. 10 Jan 2007 WO 20847E870pg07551

PCT/ EP2003/ 007551 50 Exanple 7B I nvest$@ati ons regarding the Significance
of the y-1FN Stinu- lation of M CSF-treated Monocytes for in vivo Tol erance
Induction 5 In order to be able to phafacd efg se the efficiency of the ad-
ditional stigulatjon of MCSF-treated bl'ood nonocytes with y- interferon on
the tol er ancéPUBYEATHHORE rRIIFIENG ithey Signifiranqenidf, thseyFDFN Bkiny-t st

groups were exarapesh idr MieskEs E8£ 'r%g el for heterotopic
heart transplantation (n = 6 ani rra{ sl%’g'? r%%p f%ﬂ?&wéo{ﬁanﬁ% I kg x

BW LEW deri ved bl ood nonocytes (uncuinduetienl nonocytes), |

.Vv., day -7 be-

15 fore kheart transplantation 2. LEW-> DA; 106 / kg x BWLEWderived bl ood

nonocytes (treated with MCSF), i.v., day -7 before heart
3. LEW-> DAn ¢06et kg be BWlEWadettiaredtbroed tmanosHt RS o

transpl antati on

o3t ivpl atged Wi th
> DA; 106 / kg X

y-1EN), 1.V, -7_be- fore heart transplantation 4. L .
BW LEW der i %5%?%%&%%@3&8& O%t &%‘&?Eatwqi}?%@fo%wowrtm HEEH Wrt h
y-1FN), i.vintéeferch kef @he RedetatrddNeveddpRbAPt 8hi Mo in further de-

tail, the following test groups were examined in the LEW ~-> DA

10 rat inbred model for heterotopic heart transplantation (n = 6

animals per group):

1. LEW -> DA; 10° / kg x BW LEW-derived blood monocytes
(uncultivated monocytes), i.v., day -7 be-

15 fore heart transplantation
2. LEW -> DA; 10° / kg x BW LEW-derived blood monocytes

(treated with M-CSF), i.v., day -7 before

heart transplantation

3. LEW -> DA; 10° / kg x BW LEW-derived blood monocytes
20 (stimulated with y-IFN), i.v., day -7 be-
fore heart transplantation
4. LEW -> DA; 10° / kg x BW LEW-derived blood monocytes
(treated with M-CSF plus stimulated with
vy=-IFN), i.v., day -7 before heart trans-
25 plantation
As shown by thé Kaplan—-Meier survival curves of Figure 5B, the
intravenous administration of fresh non-cultivated LEW-derived
blood monocytes, 7 days before heart transplantation, could
not prevent the acute allogeneic transplant rejection of the .

30

LEW hearts in the DA donor animal. The transplants of this ex-
perimental group were rejected on average (+ SD) after 7.8 *
0.8 days. The prior administration of monocytes cultivated

over 6 days with M-CSF, however, resulted in a significant ex-



As shown by the Kapl an-Meier survival curves of Figure 5B, the intravenous
adm ni stration of fresh non-cultivated LEWderived blood nonocytes, 7 days
before heart transplantation, could 30 not prevent the acute all ogendldan 2007
transpl ant r@?gg&}ogﬂopf the LEWhearts in the DA donor aninal. The
transplants of this ex- perimental group were rejected oRCEFEIMNROTESISD)

after 7.8 0.8 days. The prior administfhtion of nonocytes cultivated over
6 days with M CSF, however, resulted in a significant ex 10 Jan 2007 WO

2004/ 007701 tBGH1 G200 BilghnS burbensl o JibiRe0r 9ANLAYS VLA, iR 81 nCe,
in this experinental grou , a rejection was observed on average only after
35.0 51.5943JR: FhESIBFel | ¥RF RYHEVEH fmedtvesiaged omBtoeftes Wt A ty- | FN

over 48 houbs.snaPd 1R 40 & a3 ALRYRHO event fhe
acute rejection oﬁ)t he heart transr‘Sll gnt gﬁmﬂ%?gsc}gggie%o%o&%%eoa%tgﬁ g&&bage
after 7.8 Y- 2FNag¥er Ohf yhones MICSRPME reeditent caftfimdsky blooot csEneoylds over

6 days apd lanil 11QAl I i of se.cells,wth y-1FN over 48
hour s (oﬂ ggﬁ ggﬁleél%)&{%e&c?%grg%gé%‘g{r%ﬁ (?rfz;gﬁlet OF&F nEgaregpl{agﬁ:sdggzgff‘li n 10
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addi ti onal ' tJon. of. the treated nono- cytes with y-1FN for the
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Speci es Spetiénal tstinfullagignt 6Ff Nthé¥gareIAGCaREANGLT AdYESd 4B HEALS |(Bpor der
to exclude the OSSqllbI | i t%/ of TAIC effectively induc- 20 ing a |long-term
organ accept@fcd OMF yoi nt¢het e AGrEGTRNPRERD  Epbetaneef (Or 350 calyls oh

nonocytile oni ghf Wer e +seha £50 h |y | JBy) a ous to
the nethod detailed in Exa%%lgg 2, r&m%éerg%ﬂﬁt e 'J's%%c%nu%}la%i on v%nq%ﬁ y%‘kg% was

ef fect ed by"3ReRIi ¢y Hoo@Aditdonnlt stimelatdoni eft thedHudSbvereat4chaons- Sub
25 sequent | ¥yté£'%i't@1v?§tlli'ﬁa%69ntﬁeoﬁgeﬁ'lg%agiér?%f Vl%n%si%ooizoiréa‘}acnéeq

15 Example 8
Investigations regarding the Species Specificity of long-term

Organ Acceptance induced by TAIC

In order to exclude the possibility of TAIC effectively induc-
20 ing a long~term organ acceptance only in the selected animal
species of rat, cells of monocytic origin were isolated from
the donor pig in a manner analogous to the method detailed in
Example 2, whereby the stimulation with y-IFN was effected by
adding 1000 U/10 ml to the nutrient medium over 24 hours. Sub-
25 sequently, the investigation for the effectiveness of TAIC to
suppress the acute rejection was carried out in the model of
the left side 1lung transplantation on “SLA-mismatched
minipigs” which have a potency to reject their organs compara-
ble to that of man. In this case, the left lung of a donor pig
30 is removed and transplanted orthotopically into a genetically
different recipient pig (namely into the left thoracic cavity
following the removal of the left lung from the recipient

pig). At the time of the lung removal, 500 ml of donor blood



suppress the acute rejection was carried out in the nodel of the left side

| ung transpl antati on on "SLA-m smatched m ni pigs" which have a potency to
reject their organs conpara- ble to that of man. In this case, the |d0tJaghwog7
of a donor pig 30 is renoved and transplanted orthotopically into a
genetically ngzf"?“@ﬂ'@ﬁt reci pient pig (nanely into the | effcTidredodnéssicavity
followng the renoval of the left lung feomthe recipient pig). At the tine
of the lung renoval, 500 m of donor blood 10 Jan 2007 WD 2004/007701

PCT/ EP2003/ 5 was. I ved sjnul taneously which served to prepare the
TAIC from ?%é rsrgoerﬁr%g'ftdesmo U%Ir{%flgobfjg‘.’ ‘fhéc oﬁSFX%‘l‘ﬁi Rl PrEPrrRadhe B Ght of

30-35 kg. 5 fHem tbel nemamytespefi arOs abigr oups were established in the pig
(n=4): 1. CSA 5 g/ day, 50 ng azathioprin / day, 25 ng nethyl
predni sol one / day, for a total of 28 days 10 2. As in group 1, plus 108

bone marrowTtel Hen¢BMndfald@100nados WiigHt kg ¥0BYY ngei pient pig plus 4.5
Gy whol e _bo ir- éadi,ation (WBI') of the recipient pig 3. As in group 1,

pl us 106°TAMCSIdOL¢BHIRG oRXPHELNEIGL SITQUDS Kerx BYEaml jstcper atties eidays 7
and 10 fol l qu=ag;lung 15 transplantation As shown in Figure 6A the
rejection of the lung transplants in group 1 took place on average 50.3
9.9 days following the termnation of inmunosuppression. The animals in

group 2, on420 t ot her. han reiLgected thejr organs agfter 102.3 81.0Q days.
Triple i m‘runosup%?%’ss?or? ifrjl1 %%’Ffbi %@t fﬂgna\ﬁaghlﬂ%t?eg?ﬁent% MSp Bttt wi ce
prolongs the orgpneduisdlcale 0d2PR £di3% Totdayst B dysof 4 animals
exhi bi tilag Iong term or agi accep- h@nce (>350 days%L of their organs. In

rx &d9Gon8r

all cases of "grotp 37 & D@ AT c 6a1 45 hEBMh S i ide-t he
reci pient blood nor pig / kg x BW recipient pig plus 4.5 Gy whole body ir-

radiation (WBI) of the recipient pig
3. As in group 1, plus 10° TAIC derived from the donor pig /
kg x BW on postoperative days 7 and 10 following lung

15 transplantation

As showg in Figure 6A, the rejection of the lung transplants
in group 1 took place on average 50.3 * 9.9 days following the
termination of immunosuppression. The animals in group 2, on
20 the other hand, rejected their organs after 102.3 + 81.0 days.
Triple immunosuppression in combination with TAIC treatment
repeated twice prolongs the organ survival to 292 + 135.5
days, 3 out of 4 animals exhibiting a long-term organ accep-
tance (>350 days) of their organs. In all cases of group 3, a
25 mixed donor chimerism could be observed in the recipient blood
for >21 days, whereas animals of group 1 and 2 exhibited only
a short-term mixed chimerism for 6-8 days. Figure 6B shows the
lung transplants of a pig of experimental group 1 (POD 41) and
] a pig treated with TAIC from experimental group 3 (55 days af-
30 ter transplantation; B). Whereas, in a projection with respect
to the left thorax wall around the heart silhouette, a visible
reduction in transparency (shading) can be seen as an indica-
tion of the rejected lung transplantation in the pig of ex-

perimental group 1, the thorax x-ray picture of the animal



for >21 days, whereas animals of group 1 and 2 exhibited only a short-term
m xed chinerismfor 6-8 days. Figure 6B shows the |lung transplants of a pig
of experimental group 1 (POD 41) and a pig treated with TAIC from 10 Jan 2007
experinmental group 3 (55 days af 30 ter transplantation; B). Wereas, in a
proj ection ngﬁmﬂ@gﬁébt to the left thorax wall around Po®/EREBsb07551
sil houette, a visible reduction in tra arency (shading) can be seen as an
indica- tion of the rejected lung transplantation in the pig of ex-
perimental grqu ,_the ax, x-ray picture of the animal 10 Jan 2007 WO
2004/ 007701 5%??%%2%@7 016%‘% 15B@Ws ¢ ¥%a¥‘é’ﬂa§0vi ERORRAUS 1o s ingn apd gyrans—
unobt rusi veplang aidifi@nsesgl@ntrelindi;ngn r £s i L2 d,e-
delimtation with re- éﬁectzﬁi_the Hear?g%i?hgﬁg%tg$i%?¥£%5%§Pe“gggiﬁging of
the AntibodyPEgt 759 Fheahearhesibheretd®al anti body GM 7 was generated by
i muni sing mce 10 with human TAI C whi ch had been prepared as described in
Exam ple 2. The hybridona cells producing the anti body were depos- ited at
the "Deufsche Samm ung fur M kroorgani snen" under the accession no. DSM
ACC2542. The results reported beIOM/gﬁggﬁiesgrate that the anti body binds
specifically to an antigen 15 which 'S eXpressed only on CD14+ cells which
had been subjected to tBimdingapfexheiAntibodyl crayi 86 Tiidy M CSF and 2 day
y-1FN stinulation according to the invention. Figure 1 shows the binding
capacity, determned by flow cy- 20 tometry, of GW7 to nonocytic cells

after in vithe mosbdicrarl tdrbodyecmaht gast %ﬁﬂéﬁitﬁy@nﬂuﬂ}rﬁﬂﬁbcm'lﬁ& can
be seen éhat, t he CDl14-positive nonocytes obtained directly fron1bu% y- coat
do not BY nd%iFR %‘H@#Ib&‘&camh#ca hadgbegnspseleared cagl deggribedpdandExan-t he

antibody copigob). the P iR JAnk 9&oagging the antibody were depos-
ited at the “Deutsche Sammlung fiir Mikroorganismen” under the

accession no. DSM ACC2542. The results reported below demon-

strate that the antibody binds specifically to an antigen

15 which is expressed only on CD14* cells which had been subjected

to the 6 day ex situ modification with M-CSF and 2 day y-IFN

stimulation according to the invention.

Figure 1 shows the binding capacity, determined by flow cy-

20 tometry, of GM-7 to monocytic cells after in vitro modifica-
tion, i.e. after transformation into TAIC. It can be seen that
the CDl4-positive monocytes obtained directly from buffy-coat
do not bind the antibody GM-7 (the grey shaded cloud corre-
sponds to the antibody control). In contrast, part of the

25 monocytes express an antigen after cultivation in M-CSF and
stimulation with vy-IFN, which antigen is recognised by the
monoclonal antibody GM-7. After cultivation as described in
Example 2, about 80% of the transformed monocytes are able to
bind the monoclonal antibody GM-7.

30
In a further experiment, the suppressor activity of the
CcD14%/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



25 nonocytes express an antigen after cultivation in MCSF and stinulation
with y-1FN, which antigen is recognised by the nonoclonal antibody GwW 7.
After cultivation as described in Exanple 2, about 80% of the tran b(ﬁrrr%
nonocytes are able to bind the nonoclonal antibody G#7. 30 In a fa tJREr2U07

experi nment, essor activity of the CDl14+/ Gw 7+ npar ed
with that o#@?i@% 7- cells in a mxed | ynphocyte cuﬁﬂ:’#@oe{%ﬁép The MLC
was carried out as described by Kurnickgq J.T. "Cellular Assays" in:

Di agnostic 10 Jan 2007 WD 20041007701 PCTI EP2003/ 007551 54

| munopat homﬂmo;{a@%\ib%ft BicoBhan A.K., Mudrushkex.,K Rubcidady),, Rayen
Press, New York, pages 1-771 (1994)]. 1 n this exanple, the TAIC stemfrom
an indi vi dud$d 8. RaveRoRKess, i Fevriike pages siHiTilcdd9d)iference exi st

bet ween the sup- pressor activity of the GW7 positive and GW7 negative
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days treat némt this heng8R, artdhe? T@AYs stem nfiten i aom imdilvidpallFR. eRBi Bhosna
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GW 7. 20 Exanple 10 Determ nation of the Influence of the IDO Inhibitor

1- net hyl - t Yypihphaneidie thesigmificanspriabdpigioert pffegt opnt fBeTAreelln

order tepclati er. L phj, bi y iRdo 25

R R S e A i
after stimulation with cells of B.

These data indicate that, for clinical purposes, a cell popu-
lation with optimised suppressor function can be isclated from

15 the TAIC population obtained after cultivation of original
monocytes with M-CSF and y-IFN-stimulation through the avail-
ability of the moncclenal antibody GM-7.

20 Example 10
Determination of the Influence of the IDO Inhibitor l-methyl-
tryptophane on the Immunosuppressing Activity of the TAIC

In order to clarify, whether the inhibitor of the enzyme indo-
25 lamine-2,3-dioxygenase (IDO) 1-methyltryptophane (1-MT} influ-
ences the suppressor function of the TAIC generated in the
“Mo” and “Mo+Ly” set ups (see Example 11), a variety of mixed
lymphocyte cultures (MLC) with PHA (phytohaemagglutinine)
stimulated T~cells in the presence and in the absence of 1-MT

30 were established.

In these mixed lymphocyte cultures 50.000 lymphocytes with 2
pg PHA were transferred into the wells of a 96-well-plate,

followed by a proliferation period over 144 hours (indicated



ences the suppressor function of the TAIC generated in the "M" and "M+Ly"
set ups (see Exanple 11), a variety of mxed |ynphocyte cultures (M.C) with
PHA (phyt ohaenaggl utinine) stinulated T-cells in the presence and i nQQtlag 2007
absence of 1-MI 30 were established. In these m xed | ynphocyte cul tures

50. 000 | ynmphBOHUOHI L 2 g PHA were transferred into tPeDEPRécs/OEssIA

96-wel | -plate, followed by a proliferatgen period over 144 hours (indicated
10 Jan 2007 WD 20041007701 PCT/ EP2003/007551 55 as "PhaLy"). Lynphocytes

only cul tivaigedwg iu | addifion . P re run as a further
control (i ndisﬁat %rgag;q nly%élg%yntec?r d%?isf ocﬂg{:ﬂ?‘?ﬁfgefﬁe MG SHERMIT of
PHA- st i nul atdsiglitiipnpledc ypHas Weret haurdi 44 ex efireec Wdnves, tHenfldeemizng 4
set ups V\er\glyr,,ljn and exam ned: PhalLy + "M+Ly" PHA-stinul ated | ynphocytes
and TAIC [10 0 cells fromthe set up "M+Ly" according to Exanple 11].
PhaLy+" Mb+Ly" +| - M PHA-st i nul ated | ynphocytes and TAIC in the presence of 2
nol 1- MT5[1(3[5 cells 15 fromthe set up "M-+Ly" according to Ex- anple 11].
Phaly + "M" "PHATSEY miPat ¥ 95 MfochRes PaRrd i fAratiams ofc ePHA-$tiomttedset up
"M" accor dil ecy2s Bxanphe ds Lyt" MY ) =M PHA: st i t ed
| ynphocyt es g%lghTAP]C in the p%%ﬂsfeen{égﬁo%%znggﬁlﬁfg%ﬁl (gi%:ge § 4f rsc‘)ar%the
set up "M" WScHPEENGUR RIFkAHAMENeRE ||| . After 144 hours cul tivation, all
controls or co-cultures were further cultivated for 24 hours in the
presence of 3[H -

Phaly + “Mo+Ly” PHA-stimulated lymphocytes and TAIC [10°

10 cells from the set up “Mo+Ly” according

to Example 11].

Phaly+”Mo+Ly”+1-MT PHA-stimulated lymphocytes and TAIC in
the presence of 2 pmol 1-MT [10° cells

15 from the set up “Mo+Ly” according to Ex-
ample 11}.
PhalLy + “Mo” PHA-stimulated lymphocytes and TAIC [10°
cells from the set up “Mo” according to
20 Example 11]. |
PhaLy+“Mo”+1-MT PHA-stimulated lymphocytes and TAIC in

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

25 11].

After 144 hours cultivation, all controls or co-cultures were
further cultivated for 24 hours in the presence of 3[H]-
thymidine (“pulsed”) and thereafter the amount of radiocac-
30 tively labeled thymidine incorporated was determined as
counts per minute (cpm), see Figure 8. In this arrangement,
the amount of the radio activity determined is a measure for
the amount of labeled thymidine incorporated into the DNA,

and therefore a measure for the proliferation rate of the



thym dine ("pul sed") and thereafter the anmount of radioac 30 tively | abeled
thym di ne i ncorporated was determ ned as counts per mnute (cpm, see
Figure S. In this arrangenment, the amunt of the radio activity det ¥} Jamae07
is a neasure for the anount of |abeled thym dine incorporated into the DNA,

and t heref oM ¥ e for the proliferation rate of theECHBPHSPOTHH7 WO
2004/ 007701 PCTI EP2003/ 007551 56 | ynphoégtes. The val ues reported in Figure
8 correspond to nean values fromtriple determ nations of 3 experinents

each Wi th Lpdinatjan ofrkficval godardodeniat tAne Gulle g Ceukisagampned  at ed

t hat | ynphocytes not stinmulated wth 0 not signifticantly
proI|ferateme%%evﬁﬁﬁﬁﬁrﬁﬁﬁM)t%ﬁﬂl&nd%FQﬂm&aﬂVégnﬁepﬁg33@2p@pnm€sbe Fagure 8).

I n contrast s hgsitdpyly %t'?nFﬁ% Fgﬁ%ﬂ%ggﬁgggggiﬁko a significant increase

in the proll%eratlon rate o alLy"), the 10 highest
i ncorporation being neasured at a nean value of 18459 cpmin these sanples.

The addi |o of TAI.C to, the C C es cIearI ased. t he
prollfer%1| RS ragat éﬁ%(ﬂﬁﬂ??sF%nggg gﬂ Fo#¥?¢h§ tﬁﬁg‘ iﬁg af?bﬁ?
Exanpl e 11 sBre(atged dfhady m&ﬁbﬂgﬁhu@e ptrerlmfaedwal tRe 1488ncpaYiocand
| ess stronglg mhﬁ@écells from the set up "Md" from Exanple 11 were added

(PhaLy + " SRIEFFR) (e 18566 &l G A65%n & PEEg| @é oBfarR8grafter
addi ti on of tRe & SERLnu AT by b Y0 gpbﬁﬁelééaé\/@ 1D iSRS 160R0a ﬁl ng

"Mo+Ly" and “Mo" stinulated ocyt es denonst
tryptophanelﬁlthﬁ)pmnmmEese@lmmersﬂaprS$he fiynphbontef t(Mehalp G the

syner gi cal l wher eby the decrease was stronger wth 25 the TAI omt he
St Sup T Byoe s AR A ER BoChE) MRS Sy & HETAGLIRoRE AE4SSL up
" Mp" (rreaSU&Qﬂ yx@'ﬂ%fés%g%aﬁ@'ﬂas. Exanpl e 11

The addition of TAIC to the lymphocyte cultures clearly de-
creased the proliferation rate strongly if cells from the set
15 up “Mo+Ly” from Example 11 were added {(Phaly + “Mo+Ly”, de-
termined value 1498 cpm), and less strongly when cells from
the set up “Mo” from Example 11 were added (Phaly + “Mo“”,

measured value 3369 cpm).

20 The results obtained after addition of 2 pmol l-methyl-
tryptophane (1-MT) to the set ups containing “Mo+Ly” and “Mo”
with stimulated lymphocytes demonstrated that 1l-methyl-
tryptophane (1-MT) increases the suppressor function of the
TAIC synergistically, whereby the decrease was stronger with

25 the TAIC from the set up “Mo+Ly” (measured value 267cpm} than
with the TAIC from the set up “Mo” (measured value 390 cpm).

Example 11

30
Influence of Lymphocytes on the Formation of CD3'/CD14%-Cells

during Monocyte Cultivation

The influence of lymphocytes present in the monocyte fraction



30 Influence of Lynphocytes on the Formation of CD3+/CDl4+-Cells during
Monocyte Cultivation The influence of |ynphocytes present in the nongcyte
fraction 10 Jan 2007 WD 2004/007701 PCT/ EP2003/ 007551 57 on the g a2
of CD14+/ '090(3%05/ ffective as TAIL was de- termned b cor%ari son of two
di ff erent ups. For the first set up gsubsequently i Nty VERRYP/USSE \p) t he
5 nonocyte fractlon was initially t aken>f¥rom t he interphase of the
buffy-coat as described in Exanple 1. As described in Ex- anple 2, the cells

wer e subsequenite/ gterré&%ft%ﬁegft@ﬂﬁ?cesﬂ-tden.l\[éa&?@céi\?eo ahet'ﬁIM GRE- gL thin

one hour after the starting point of the cultivation nonocyt es

adheri ng t ot¢HELNSE bynFeuparisdre ofi §¥nediifenand Sesskpwere washed five times
with 10 m  PBS each, and the anmount of the |ynphocytes present in the

cul ture was thereby decreased to <5 % (4,8 2,4 %, while the anount of
enri ched rmﬂ@t:yttlas (fGDBAL' Jetsoupbt @Eubsdquast apoveddBated (82 “M®B" )% the

Addi ti ona t.s wthin_ the t 15 _were B-1 hocyt es apd

gr anul ocyt esgllloﬁ'}’cei: e ‘qas&lr?nt Wé‘%é@&ﬁ&aigif gk?%ugé"@auEE?l \é‘n'gﬁai’ aFed®as
"Mo+Ly") wetiee ahoff -aloan heodesbeibéd el gl tthe Ashulclyripeat 1nagx-
nmonocyte fractjon as descrl bed in Exanple 1. However, 20 different from set

up "M t heRA§ Lradiher i8d1EoveRR Sﬂ@}:ﬁe&“eaﬁlyt heans Lerred ot (he FRask- wer e

only washedyoiich akt &y aﬂtHOWf@SFSt@ﬁEhQH EH@“HJ%%t%ﬁﬂé?"@ﬂeogtEPﬁlng
cul tivation phase, as de- scribed anple 2. As aresult, a

popul ati on PR oInf ttéienwltma‘eipw»a§fwomgeﬁt©$ adhedny %oChbh4+babhonyt es
and 25 70 S fstﬁgq@ ldﬂIenggy%féﬁkﬁ§ef%]ﬁ%@he%ﬁfl t&%gghocgﬁ ﬁﬂd
granulocytes wer e a SO presen &t 7'M Rat I on 0 e
anount s of PBR® easpectnde thel |amoppés ofi nthé1eljzmpladc;ctelsl mpogEdnat | om pee set
up was Carrlefkure was thereby decreased to < 5 % (4,8 £+ 2,4 %), while the
amount of enriched monocytes (CD14%) sc obtained was above 90 %
(92 = 5.6 %). Additional cell components within the set up

15 were B-lymphocytes and granulocytes.

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,
20 different from set up “Mo” the cells adhering to the bottom of
the tissue culture flask were only washed once after 24 hours
starting from the beginning of the cultivation phase, as de-
scribed in Example 2. As a result, a cell population was ob-
tained, which was composed of 45 % 5,3 % CDl14'-monocytes and
25 23,5 * 8,9 % cD2'-lymphocytes. As in set up “Mo” lymphocytes

and granulocytes were also present in this set up.

The determination of the amounts of the respective cell types
in the total cell population per set up was carried out
30 <through flow cytometry of three experimental set ups each ({see
Figure 9). The results are reported as mean values including

the standard deviation.

cD14*/cD3*-cells can neither be determined in the set up “Mo”



30 through flow cytonmetry of three experinental set ups each (see Figure 9).
The results are reported as nean val ues including the standard deviation.
CD14+/ CD3+-cells can neither be determined in the set up "M" 10 Jan w2007
WO 2004/ 007701 PCT/ EP2003/ 007551 58 nor in the set up "M-+Ly" at the

begi nni ng ofW@ M84/80TP4lure (d O = day 0). After a culti varCDRPIeIicasst of five
days, the experi- nent was term nated &#&d the cells were characterised by
FACS- anal ysis after detaching the ceIIs fromthe bottomof the tis 5 sue
culture flagk asd qugdlq Exanple 2. It was found that the relative
anount of CB1%+% ‘&etf MBasMe N t?\fesg‘esé’teg&ﬁglngf?%n?@ Yytnra2 (& Pn set

up “M" and=f gy #p. %#t@r28 %UnllBieetionperYBHLYE. £EEENHAG Y, tﬁ&%ﬁplétmhocyt es

proliferate quicker than the nmonocytes; the relative anount of [ynphocytes
in 10 creas®ENF nWa%t tepinabedt eafh 4D ool bs 6ueBe osharRdterdsedupy TRESEY "

from 23,5 %5919k a{“te@uﬁbﬂg b6y C&Het '%ﬁl'so?.rom% +14c|g§3 G lt%eeﬁzg.?(:t | ve

as TAIC are forned in both cultures. |s context that a
signifi c%nt pye h¢@H‘6¥re ifdeskase dﬁsmﬂhﬂaﬁi{ @E’)SExampls 2s blbs:e&a/eizbund ﬁ:hatset up

" I\/b+Ly" u 32,0 osed to s
only 7, Wéé eg% %@gﬁhsoge%ggt tﬁg e SHurh qﬁce S 5‘ oflprqhe
cells for énmmc%ﬂre%ﬂtmf&!?rr[%ndmytses up aMds'eIatd Vﬂm&nt% @b 78r & tihaset20 90

% at the beginnj of th cul tivati ne atlvelnflu ence on the
generat i on ’g ﬁ@og'l ¥rmino %W&é(sl vgh % Leg e PFOLifeFaLe Tﬁu@iCker

popul at i on, tméw thhﬁnd%dg@@sge&ﬂe' b@é’ldtrlveEXa%mﬂrﬁs df angmgnbepdss t 9na
signifi fqently hi gher i el CD14+/ CD3' -cel I s. 25 Exarrpl e 12 In vitro

co- cul t tYat FERAH h%ﬁ‘raﬁetFAPE whHerl dl9Byehd ¢t | yapk8.8 % and in set up
“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 CD147/CD3*-cells is observed in the set up “Mo+Ly”

15 with an amount of 32,0 % 5,3 % as opposed to set up “Mo” with
only 7,2 £ 3,2 %.

These results demonstrate that the purification of the cells
for enrichment of monocytes to a relative amount of more than

20 90 % at the beginning of the cultivation has a negative influ-
ence on the generation of the immuno suppressive CD14%/CD3%-
cells in the TAIC population, while the method described in
Examples 1 and 2 leads to a significantly higher yield of
CD14¥/CD3"-cells.

25
Example 12
In vitro co-cultivation of human TAIC with allogeneic lympho-
30 cytes for generating regulatory T-cells

To examine whether TAIC induce the formation of regulatory T-
cells, i.e. CD4*/cD25*-lymphocytes, in the recipient, several

different in vitro cultures of TAIC with lymphocytes, were



30 cytes for generating regulatory T-cells To exam ne whet her TAIC induce
the formation of regulatory T- cells, i.e. CD4+/ CD25+-|ynphocytes, in the
reci pient, several different in vitro cultures of TAIC with | ynphociQ & 2007
were 10 Jan 2007 WD 2004/007701 PCT/ EP2003/007551 59 run and the formation
of regul at oMPIWVEMTY resulting there- fromwas anal yzedPCHBP200340355pur pose,
TALC of donor A were directly or indireciy 5 co-cultivated in vitro
together with | ynphocytes of a donor B. In the direct co-culture, the

direct cell:to- | .contact: between the TALC (of nor A) .and the

| ynphocyt esr'%rgfg nore t&?r%gl%d%‘?pﬁ%%‘i té’,ryv\,fgq‘lct?igﬁ RS Ulhdppethere-
co-cul ture aromemadraryzZeeel | culture insert”, 0,4 mpore size, Falcon,
order 10 no. 353090) all owed exchange of the nedium but inhibited the
physi cal contact of the two cell populations. The direct or indirect

co-cul ture Fer Caiid qohaidad Ofralcetber abhyr 3 [Rere dfSecradPIh RLAGELADLY To! 4

days undgr incubator conditions i.e. at 37C and Iin a at nosphe 15
After cultufPTipltiatesspett vierauhtesthest widgul bynphodytesl |of 4 CBIRPED25+)

wer e deterngneg,i pphok s ol | i trols herein TAIC or
| ynphocytes r es%ecti ve%éﬁér ggcﬁ‘?‘-ftﬁt{g\/at%ge a({l‘ELofng(;c.eE |§Je:’)][ etro, dte&@hﬁﬁﬁ'lég?t of
CD3+/ CD14+- eeltween e hTRIC r épf edentr t Ak andpohentyaphbbetddl Cocelbnor

popul ati on Vi t he nost..significant s ressor function in the m xed
| ympho- cyt gﬁcﬂ%un}aé% RS 48 &r mwhégei hntﬂggcldﬁlr’iﬂc%é’tm&b‘, LRREr Bi HE™T he
TAI C were chtdng et @dldneul2areniakbrsel wps,.pnt iorurdiaee anhiceaNSoefet he

cells \Mg e deter-_ mned per FACS analysis and the amount of the respective
cell p ‘%m 3% ot3 490t i rowedl exprbange B f tHe gedigmuadusndinpdbited Filne her

the rel ati venfxuAsSEML Ll 1dF eendeW,JBSLE] B6PEPations. The direct or
indirect co-culture is carried out for preferably 3 to 5 days,
more preferably for 4 days under incubator conditions i.e. at
37°C and in a 5% CO; atmosphere.
15
After culturing, the respective numbers of regulatory T-cells
(CD4¥/CD25%) were determined in both set ups as well as in the
controls, wherein TAIC or lymphocytes respectively were cul-
tivated alone. Further, the number of ¢D3*/CD1l4%-cells, which
20 represent the component of the TAIC-cell population having
the most significant suppressor function in the mixed lympho-
cyte culture, was determined in the control set up, wherein

the TAIC were cultured alone.

25 1In all set ups, the surface antigens of the cells were deter-
mined per FACS analysis and the amount of the respective cell

populations in the total amount of the cells was analysed.

further, the relative expressicn of three new master genes

30 specifically expressed by regulatory T-cells (Foxp3, CTLA-4
' and Integrin ogf;) was determined by PCR in the respective
cell population (see Table). Foxp3 is 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-



30 specifically expressed by regulatory T-cells (Foxp3, CILA-4 and Integrin
aE(37) was determned by PCRin the respective cell population (see Table)
Foxp3 is a specific transcrip- tion factor, which is viewed as a cdftlaol 2007

Qene for th - ment of regulatory T-cells, and which is specifically
ex 10 Jan 28@%‘%“758%4/ 007701 PCT/ EP2003/ 007551 60 pr eZSSEPEYINEETe cel | s

[see Hori, S. et al., "Control of Regukatory T-cell Devel opnent by the
Transcription Factor Foxp3", Science 299, 1057 - 1061 (2003)]. 5 CTLA-4 is

a further faetssedWhiychthssdised1ds g <Rl kefyif orgth er m.aaf i om of .t he
regul atory %uncii on gfc CD4+/ CD25+- T?csel S K sfeeskh%ttt ?{ﬁ R g?“é?‘.’l, '°£n
essential r6F8UdFCBR uFiGeliln Devsiloropes+ Byr dthd aforysceipsion Natagter

| mrunol ogy, FeRpBENEe $Wisndd g ORg56O0L: ngdld'g 09 (2003); Shimzu, J. et
al. 10 "Sti rrulgti on of nCD25'-F7'CD4+5r egu#g?%r Jam s through G TR breaks
i mrunol ogi cal self-tol erance”, Nature |Imunol ogy, on- |ine publication,

doi : 10. 1938fpt A5 003}, d., S.P.et al. "Reqgulatory T cells in the
i nducti on and %a?n%%n%n%%rt(??ebpggrc;tﬁﬁérg}ufl? aﬁ%p‘[‘%‘?ffzﬂq &h ERkerafes: the

Transpl . | ndeteésd)aticth G6-tHe (2003ptory Nf@ert v RSB 04/ s iregeing Whi ch
binds to epifhelial Cath- erine algd whi ch may be used as a nmarker for the
nost potent '~ sub: %oBEFJa‘ti Bn. &t Fegul dtbr§s AT 5@l e sfpse8cusfbmnAn J. 20

et al. "ExpCB&%iamesofrtheghTd@ary) te0q% i dREEhLEL &St SHus S UR; S %-CD25+
as well as 5- regulatory T cell]s" PNAS 99( 20), 13031-@30?&5?’%085 ]. The
det er ni nat | OhC®¥ L Poxp3dol G -A0R8/8380Pnt dgPPR) aE( SEimRBuexpéssi eh was.
carri edjput “@Vim&; ggarttd Atk P | PDH.and (3-act.in
"housekeepi ng genes", as cont r2t05l Z?H?he%%%féu%gcyde eﬁﬁﬂ'@d ]F%"}g}bnGFngone
hand, pl acebreaks elmmimrlogingl tseldadhletrhace” | htavakee Iahtabbegy f obnt he
(DL4+/C8- 1ine publication, doi:l0.1038/ni759 (2003); Cobbold, §.P. et

al. “Regulatory T cells in the induction and maintenance of

peripheral transplantation tolerance”, Transpl. Int. 16(2).,

15 66-75 (2003)].

Integrin agPr 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.

20 et al. “Expression of the integrin agB; identifies unique sub-
sets of CD25% as well as D25 regulatory T cells” PNAS
99(20), 13031-13036 (2002)].

The determination of Foxp3-, CTLA-4- and integrin ogPs-
25 expession was carried out by means of guantitative PCR using
GAPDH 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 ¢D14%/CD3"
cells being set at 1; on the other hand the absolute RNA
30 amounts were indicated in ug 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



cells being set at 1; on the other hand the absolute RNA 30 anounts were
indicated in pg per Vg total RNA, in order to correlate the neasured
suppression effected by the TAICin vitro and the formati on of the 10 Jan 2007
CD4+/ CD25+ doubl e positive cells with the expression rate of the respective
genes. St anwazmgoerreithods were used for the quantitati vepdfiprowdnioeddare 10
Jan 2007 WD 2004/007701 PCT/ EP2003/ 0073?1 61 known to the skilled person
(see Lottspeich, F., Zorbas, H "Bioanalfytik", Spektrum Akadem scher Verl ag
GrbH, Heidel berg- Berlin, 1998). 5 The Table shows that within the

popul ati on BROYY nhhothe eskbbledappadon r daee hkottseicko- Eul t Gptbashel.

per cent age i Sloubl 8 4 Sigt| I i+ Eq%%TS | ACK Is _a

val ue of 8,;%1%i n %&nkggr iS lg\rflc%trgﬁt hga‘%ﬁbén 0 Wéﬁ%f%%'%kggg?% ob-

t ai ned f ronPenbinndi%98adt. co-culture or control, which is 10 nearly
identical with 2,38 %and 2,65 % respectively. The sub-popul ati on of

CD4+/ CD25+ cel | s expresses the highest relative amunts of nMRNA from all
tested nhsthgelfmslashoos thatedithihhehexpsmsls ion b IC4mMAb2tesebbs (see

Table). Wi e, 15 the expression of Fox is increased by about a factor 10
(37 ver susJE?slrﬂ‘j P A‘%e eébF@EEi SH“FEﬁE‘h’%%' am'@vBRTREGHRIE nek| -dOH]E’lif‘?

expressi on (46991 wercell s0cB48)cpite inBeEg3ss winSdIeTo § @R19E bRegihird
mast ergene integrin aE(37 in the CD4+/ CD25+ cells during co-culturing is
nearly as hfghPaSoPBATETPA- £02¢-he mroute ahsePAYEDPRFDUAYIBROSY &Y P~ a$37

MRNA 1 s rai -9 4 +/C(5D%§ I S ed ,4: x 10" 12
jig nRNA ?gg?%c?alf}%ﬁlmx?%&c%}l@?(%%pé' cell gtﬁ%t Zorlai ﬁglﬂgggti' co“&f(::iucﬁit quLg(é, t he
rel ati vi0 anpesdtlyfidentiZadRNAth28, 3% % rendC4 65CB25espabt poply at i on anount s
toonly 10 and is nearly as low as the relative amunt expressed by the

| ynpho- cytes of the control, which expresses a relative anmount of

The sub-population of CD4*/CD25' cells expresses the highest
relative amounts of mRNA from all tested mastergenes as com-
pared to the expression in CD4%/CD25  cells {(see Table). While
15 the expression of Foxp3 is increased by about a factor 10 (37
versus 3,75), CTLA-4 expression reaches an even higher maxi-
mum expression (469% versus 0,376). The increase of expres-
sion of the third mastergene integrin agB; in the CD4%/CD25"
cells during co-culturing is nearly as high as for CTLA-4

20 since the absolute amount of integrin ozf; mRNA is raised to
1,4 x 107 in ¢DA*/CD25' cells as compared to 3,4 x 107 pg
mRNA/pg total RNA in CD47/CD25 cells.

After indirect co-culture, the relative amount of Foxp3-mRNA
25 in the CD4*/CD25%' sub-population amounts to only 10 and is
nearly as low as the relative amount expressed by the lympho-
cytes of the control, which expresses a relative amount of

Foxp3-mRNA of 15.

30 The relative amount of CTLA-4-mRNA expressed by the lympho-
cytes of the control is as low as 0,375 in the cD4a*/CcD25%~
population and 0,1 in the CD4*/CD25 population.



Foxp3-mMRNA of 15. 30 The rel ative anbunt of CTLA-4-nRNA expressed by the

| ynpho- cytes of the control is as low as 0,375 in the CD4+/ CD25+-

popul ation and 0,1 in the CD4+/ CD25-popul ation. 10 Jan 2007 WO 2004/Jaa72Z00¥
PCT/ EP200§Q88 1 62 Control direct co- indirect co- culture culture TAIC
| ynphocyt € @’2’3?178% es |ynphocytes CD14'/ CD14'/ CD RCIEEB407SD4’ /| CD4' /
CD4'/ CD4'/ CD3' CD3- CD25' CD25- CD2b2 CD25- CD25' CD25 FACS 41 20 2,65
30,8 8,7 49 2,38 27,6 positive ceIIs] relative 50 1 15 1,5 37 3,76 10 1,5

[ rr“Tﬁ%ﬁﬁ* 63 2x310—4+-8x10-8x10" 1 2x10 1, 2x1
E?Ei’foeéi’[ésio"a NA- anmount I%I—foxw ’r;?aﬁuve F5001 d, 375 BT TT4E9 0| 376 °
CTLA4- expressiop [PCR] absolute 6,5xi 0 5cokepge 1,900' SsxdfE 2, 4x10°
1,9x10" RNA- anmopnt T&I¢A4 (ahspindtered, X mpicyle FX 10 31 dphUc tabv et ect -

Cp14*/ | cpl4*/ | cpa*/ | cpa¥/ cDat/ cnat/ Cba*/ cpa*/
ok cp3- co2s5t cD25" co2s* CD25" cp2s* ch2s”
FACS 41 20 265 30,8 8,7 49 2,38 278
[% positive
cells]
relative 150 1 15 1.5 37 3,76 10 1.5
Foxp3-
expression
[PCR]
absolute [1,6x107[3,2x107" [4,8x107 [8x10° |1,2x10° [1.2x10° 13.2%x107 4.8x1070
RNA-
amount
Foxp3
relative | 12500 |1 0,375 0,1 4699 0,376
CTLA4-
expression
[PCR]
absolute {6,5x10° | 5,2x10°° | 1,9x10°° |52x10° | 2,4x10° [ 1,9x10°°
RNA- |
amouni
CTLAM
absolute |3,4x10” | not 1,4x<10% |3,4x107°
RNA- detect-
amount able
Integrin
agfy

Table: Determination of the amounts of specific cell popula-
tions in the total amount of cells after direct and
indirect co-culture by reference to their surface
markers CD3, CD4, CDl14, CD25, and determination of
the relative expression and the absolute amounts of
RNA of three genes (Foxp3, CTLA~-4 and integrin ogPs)
in these cell populations.

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.



amount able Integrin aEp7 Table: Determ nation of the anmpunts ef- specific
cell popula- tions in the total anmount of cells after direct and indirect
co-culture by reference to their surface markers CD3, CD4, CD14, C@ﬁﬂ;ﬁﬂ%
determ nati on of the rel ati ve expression and the absol ute anounts d

of three g4 CTLA-4 and integrin (@,) 1inth cel | opulatlons
The expression oﬂ'f6 LA—4 in the CD14'/ + sub- popul at i %ﬁ‘ﬁg@oyp BITAIC cel |'s

was simlar to the expression of Foxp3“and was al so significantly higher
than in all other cell populations. 10 ]an 2007 WD 2004/007701

PCT/ EP20000456a] Shadd) U 4 0G8E i ny Sttt ey By IRt o Lo, STt ¢

expr essi on f rel ative val ue of mani stronger
CD14+/ CD3+X¢d3+p8pul Bdium Pﬁanlgh@%xp@Sexpaasmlm skivockyeex - imi Hileed a

relative \cqjlt.ge/@lgyagug, ng ]%?{ggs.& eTﬁ%épa\,\EgPﬁesglE 37 VW?]_; det ect abl e

in the "~ CD14+/ CD3 I on Yar

behavi or életlI’l;@deapreisst:o&re ofa ltuee odt Iser two anal yzed genes, the expressi on
of thesintegrin in the CD14+/ CD3'-sub 10 popul ation of the TAIC, neasured as
absol ute value in g RNA per g total RNA reached the highest value (3,4 X

109 pg / pPo» evppésSINA . ofheritd gRhtbgaNd | YiBICHAAS ek Y B8% 0y OfcHche three
| ynpho- 15 cy;z(émar kers Foxp3, CTLA-4 and integrin app, on the TAIC de-

rived from3dn esSURrRopYpataant @indihml TAlGmheeitessimiiar tal Ibhe
unexpect e%e@q@q’ﬂﬁw o0 193! 24251 BRPB ORIR Wihed" IR Un N BY Yorldt CC! I S

derived from nonocytes.
the expression of the integrin in the <CD14*/CD3'-sub-

10 population of the TAIC, measured as absolute value in Hg RNA

per ug total RNA, reached the highest value (3,4 x 10° vg / ug
total RNA}.

The significantly increased expression of the three lympho-
15 cyte markers Foxp3, CTLA-4 and integrin oagB; on the TAIC de-
rived from monocytes as compared to normal lymphocytes is to-
tally unexpected and has to date never been observed on mono-

cytes or on cells derived from monocytes.

20 In conclusion, the results of this Example as shown above
demonstrate the following: If one starts from the assumption
that the level of Foxp3-, CTLA~4-, and integrin ogfs- expres-
sion correlates with the immunoregulatory properties of the
respective cells, it was demonstrated here, that the suppres-

25 sor activity of the CD3'/CD14” 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 origin.

30
It was further shown that the direct co-culture of TAIC with
lymphocytes leads to a significantly higher amount of
cD4*/CD25* lymphocytes as compared to indirect co-cultivation
and the cultivation of only lymphocytes. This supports the



20 In conclusion, the results of this Exanple as shown above denonstrate
the following: If one starts fromthe assunption that the | evel of Foxp3-,
CTLA-4-, and integrin aE137- expres- sion correlates with the 10 Jan 2007
|nnunoregulator roperties of the respective cells, it was denonstrated
here, that ”ﬁﬁ@ﬁﬂ@s 25 sor activity of the CIB+/CIH4+PSD®R@&MMM3EIOn of
the TAIC is associ ated with a high expgession of these three genes. This
is even nore surprising when it is considered that these markers have to
date only bgen degcrlb d for%ﬂ%nyhocytes but never in cells of nonocytic
ori gin. PR YU t Ratitfe (di ecinca- B@tigns) ofrepaletary h

Iyrrphocyt esTheallbs t ara Fognkhi Gathy fimhesragpupt of dq%{‘]c/ Ca?% e-
| ynphocyt es ared to indirect co-cultivation cultivatton of

only |yrrph08§}f"eco i s‘i?ﬁﬁ&r%tﬁfhylmb tha koom mwmg@am@ry func-
PCT/ EP2003/ 54£6
0035556404300 | Al RS G YINE CheCieddl 2 BALIERR)

regul atofy T-cells are forned ron’o

are in confBPAFeRt ¢h F@P&Dhmv@TLMmoraaWIattﬁgrzfrurmE;B?t-mmnoinCaQeééiDZS'

| ynphocyt es h $he .f the 5 contents of Foxp3-, CTLA-4-, and
integrin aE ?ggﬂn¥%ﬁf f% hEéVI lﬁP%rSFQﬁﬁf%QxﬁﬂqﬁFQﬂtgH§¥CPH&HVPhed

i ndi rect colgm@fuocxgaie@dorl yﬁpbﬁﬁyi—@E DimghHbs@Rekr ol | ynphocytes. 10 Exanple 13
I'n vivo Induction of Transplant Tol erance by Lynphocytes co- cultured with

TALC in vitro The results and conclusions presented in Exanple 12 were con-
15 firmed in vivo in an aninmal experinent. Different fromthe procedure
describ @ in Exanples 3, 4, 5, 6 and 7, the animals in the selected LEW>DA
| nbr ed ﬁ mbi nati ons were not inject damplenhlBEW derived TAIC for induction

of tol erance mbglvAnduction of Transplant Tolerance by Lymphocytes co-
cultured with TAIC in vitro

The results and conclusions presented in Example 12 were con-
15 firmed in vivo in an animal experiment. Different from the
procedure described in Examples 3, 4, 5, 6 and 7, the animals
in the selected LEW->DA Inbred combinations were not injected
with LEW-derived TAIC for induction of tolerance, but DA-
lymphocytes from the recipient which, over a period of 5 days,
20 were previously directly co-cultivated (LEW)-derived TAIC from
the donor, or which were cultivated alone in medium as con-

trols, were injected to the animals in this example.

Animals, which received autologous co-cultivated DA~
25 lymphocytes prior to an allogeneic heart transplantation, de-
veloped donor specific tolerance, whereas control animals,
which received naive. non-cocultivated control DA-lymphocytes,

acutely rejected the transplanted heart within 10 to 14 days.

30 These results indicate that the.physical cell to cell interac-
tion between donor-TAIC and recipient-lymphocytes induces the
generation of regulatory T-cells, which, per se, are capable

of modifying the syngeneic immune system of the recipients



| ynphocytes fromthe recipient which, over a period of 5 days, 20 were
previously directly co-cultivated (LEW-derived TAIC from the donor, _or
whi ch were cultivated alone in nediumas con- trols, were injected {8 JaR2007

animals in [ l e. Animals, which received autolo -cyl tivated
DA- 25 Iyrrp\gfgcz?/({'@é%gfi or to an allogeneic heart transpl 3’%@?’%@?@"7 - vel oped

donor specific tol erance, whereas contr®t aninals, which received naive
non-cocul ti vated control DA-Iynphocytes, acutely rejected the transplanted
heart wi thighch0 tﬁaé‘lpg@afétia%q TREsErLesttds s dhqat ﬁrbhgap%P@SM%&a' cel |
to cell interac- tion between gonor-TAI C and recipient-|ynphocytes 1 nduces
the gener &hieopresn regfifcitiony i%- theétahy wrevhntedr se, are capable of

nodi fyi ng the syngenei ¢ i mmune system of the recipients 10 Jan 2007 WO
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ducing cells of nobnocytic origin characterised in that a) nonocytes are

i solated from bl ood; b) the nonocytes are nmultiplied in a suitable cul-@z}rs?fﬁ; B
Aty AU

me- di um which contains the cellular grggth factor M CSF; c) the nonoc

are cultivated sinmultaneously with or followng step b) in a culture nmedium
containing y-1FN, and d) the transplant acceptance inducing cells fornmed in
step c) are obtained by separating tigdaimesls fromthe cul- ture medium 2.
A process according to claim1 characterised in that the nonocytes are of
human origin. 3. A process according to clains 1 or 2 characterised in that

t he nonocytes are isolated fromthe blood in such a manner that next to the
nonocytes al so | ynphocytes are present in an anount of at |east 10% by
referencetto thePiesteds day thrinpespatpiing iahltatanspland pramsessimaecdmdi ng

to claims 1 tq3; er.i.s [ hat he transpl ant. accept ance i nduci ng
cells formed in St p%{:e)ﬁcitsopfogﬁtggf%g%h?nog by C%eeﬁ]escﬁcg&rb&%%ndi ng to
the anti- body produced by the hybridona cell |ine DSM ACC2542. 5. A process

according to claims 1 to 4, characterised in that anong the transpl ant
accept ance i nfUciMAbes rgenégolated7Isomibloegy ' 21" " U'47 step c) or
obtained in step d) of claiml1 or obtained in the selection step according
to claim4 those cells are se- | ected which co-express the antigens CD3 and
CD14 on their b)cdlie surfame.esb. are protessl batof Wi g st tebaknzul thi@e5me-

characterised in fhat t,hE)OM CSF .concentration in the culture nediumis 1 to
20 pg/l. 7. A pr%ﬂ'@b? CEPGHDS Ehgi ABliutdr 69T e akd s b GSY

c) the monocytes are cultivated simultaneously with or
following step b) in a culture medium containing y-IFN;

and

d) the transplant acceptance inducing cells formed in step
c) are obtained by separating the cells from the cul-

ture 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 isclated from the blood in such a manner
that next to the monocytes aiso lymphocytes are present in
an amount of at least 10% by reference to the total cell

number in the isolate.

4, A process according to claims 1 to 3, characterised in that
the transplant acceptance inducing cells formed in step c)
or obtained in step d) are selected by binding to the anti-

body produced by the hybridoma cell line DSM ACC2542.

5. A process according to claims 1 to 4, characterised in that

among the transplant acceptance inducing cells formed in



that, subsequent to step b) the nonocytes are cultivated for 24 to 72 hours

in a culture nediumcontaining y-1FN, the cultivation in the presenq€

y-1FN beginning 3 to 6 days after the B@ginning of cultivation step- ﬁ

A process according to claim?7, characterised in that the y-IFN

concentration in the culture nediun1is 0.1 to 20 ng/m. 9. A process

accor di ng to<ﬁ¢ﬂm$CH 06 8bthanadt émni sden i)t haf clabmt ot a&lr cdttdivetd dm

period in stegﬁ1 s. 4 ta cess %ccogfin to q!ains
i o7

.. 10, A,
1 to 8 characteri set eCtﬁﬂ%aFte§h€§€86gﬁ¥%tBOSFéﬁlﬁggth%?

subsequent to Idwetee-wHiet | Q- SRS ACGRY dtd ded sClaidtard At 6,01 heyoed | s
are suspended in a suitable cell culture nmediumor in a PBS or NaC

sol ution. 11. %Yk e ccording to claims 1 to 10 characterised in that
the cells are suspended in a freezing nmedi um and are subse- quently deep
frozen. 70 10 JAN 12. A process according to claim 11l characterised in that
the freezéng reditonaonudeesihet alo cabimset uto(FCSyharabtebnsed\Bis ey and
DMSO. 13. A process according to clainmgs 1 to 10, characterized |n that the
cells obtalne&hﬁwﬁh%%%pca?cg?tEF%}ﬂ% ing fhe Gulgurne, mepiygy thelcéol £0

obtai ned from &I selection steps of <clains 4 or 5 are fornulated into a
pharnaceutlcal prepara- tion. 14. Transpl ant acceptance inducing cells of
nonocytic origin obtainable by any of the processes according to clains 1

to 12. . Tr ns | ant acce ce dUCIn cel] s of ytic ori .
char act er{ sed ‘t nPCR&GESEhélf Cgiﬁ%eg Hﬁtl ens raéﬁfﬁlgﬁgtﬁé¥r

cell surface.that’ subsequent to step b) 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 b).

8. A process according tc 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 b} and c) is 4 to 8

days.

10. A process according to claims 1 to 8 characterised in that
subsequent to step d} 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 subse-

quently deep frozen.

d



16. Transpl ant acceptance inducing cells according to clains 14 or 15
characterised in that they are of human origin. 17. Cell preparation

contai ning the transpl ant acceptance in7guci ng cells according to Clabﬁgw%@%imﬁ?
I Sordaid

to 16, or the cells ob- tained fromstep d) of claim1 or the cells o

from the selection step of claim4 in a suitable nedium 18. Pharnmaceuti cal
conposi ti 6A. coht aracagst eansptlang itndudieny ldeldhsmefctmyriceg il orha)i nthe
according to c%ains.14 tod16rh or the celltgiepar tion of ﬁ* jm17, or_the
cel I's obtai ned"*FFom St Bp Y™ oF “BPALRFT &P CEhe el $SGbT ki (é?%r?ﬁn?Vﬂﬁ%e-

| ection step ofipciarum dandbmddse of the transpl ant acceptance inducing cells
according to clains 14 to 16 or the cell preparation according to claim1l7
or the cells obtained fromstep d) of claim1 or 71 1' J A 14 '"H the cells

obt ai ned {Lﬁ?mz&h§r%%'eg§.“a SHARLTLE! ahmugsfar ¢ ﬂ‘dfacék’fga_i &ized in
phar maceuti cal” conposi tion Tor the Suppres sion of fransplant rejection

reactions. 20.tHae tise oflls asispdtandd atoeptaime dnduti digpioed | S @ecdrat ng to
claims 14 to 16 or the cell preparatjon, of claim1l7 or the cells obtained
fromstep d) of°ct8r mCE & heetkt | SPEBINEAi ABHTT LEHM 137 SR | iRt epf of

claima4 for i ”c)z’éirﬁé’ e S Ald NG and/Qr pri?il%g%t b&%xﬁﬁ%h@&eé! repara-

T-1 ynphocytes. 21. The use according to claim erein the re atory T-

| ynphocyt es cotesmpress the antigens CD4 and CD25 on their cell surface. 22.
A process for the generation and/or propagation of regula- tory
T-1ynphocytes, characterised in that a) transplant acceptance inducing cells

according1ho B} ah&E1 vk t QctBpehnthe GRldciPkeras Ald 0B rofml A yRik! SFigihe
cells obtained fromstep d) OP claiml1 or the cells obtained fromthe
sel ection stepobtathable ownraneef dilla ipratced s@ist AcgoTdlipaphocgieims 1 to
preparation, aTQ

15, Transplant acceptance inducing cells of monocytic origin
characterised in that they co-express the antigens CD3 and

CDl4 on their cell surface.

16. Transplant acceptance inducing cells according to claims

14 or 15 characterised in that they are of human origin.

17. Cell preparation containing the transplant acceptance in-
ducing cells according to claims 14 to 16, or the cells ob-
tained from step d) of claim 1 or the cells obtained from

the selection step of claim 4 in a suitable medium.

18. Pharmaceuticalr composition containing transplant inducing
cells of monocytic origin according to claims 14 to 16, or
the cell preparation of claim 17, or the cells obtained
from step d) of claim 1 or the cells obtained from the se-

lection step of claim 4.

19. Use of the transplant acceptance inducing cells according
to claims 14 to 16 or the cell preparation according to

claim 17 or the cells obtained from step d) of claim 1l or



b) the regulatory T-lynphocytes are optionally obtained fromthe culture
medi um 23. A process according to claim?22, characterised in that the

regul atory T-1ynmphocytes co-express theyanti gens CD4 and CD25 on thejrﬁ qgiﬁlr;
surface. 24. A process according to clainms 22 or 23, characterised in” “the" “
regul atory T-lynphocytes are obtained fromthe culture nedium by FACS
sorting. 25. Hiigidehbs cebtained DSMACOR25421eZR140 3ANP2@G7 cl26m Antidxodi es
produced by the hybri.doma cell_.line DSM,ACC2542. 27,.The_use_of the anti body
according to crf%rf#)aff%rolrngt ife p&?—“@&@ﬁ%ﬁ%ﬁ?ﬂ?%ﬁ?3‘8’9i BAL oF 1 r SN i

acceptance i N f Geldrsplant rejection reactions.
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20. The use of transplant acceptance inducing cells according
to claims 14 to 16 or the cell preparation of claim 17 or
the cells obtained from step d) of claim 1 or the cells ob-
tained from the selection step of claim 4 for in vitro gen-

erating and/or propagating regulatory T-lymphocytes.

21. The use according to claim 20, wherein the regulatory T-

lymphocytes co-express the antigens CD4 and CD25 on their

cell surface.

22. A process for the generation and/or propagation of regula-

tory T-lymphocytes, characterised in that

a) transplant acceptance inducing cells according to
claims 14 to 16 or the cell preparation of claim 17 or
the cells obtained from step d) of claim 1 or the cells
obtained from the selection step of claim 4 are co-

cultivated with a T-lymphocyte preparation, and

b) the regulatory T-lymphocytes are optionally obtained

from the culture medium.

23. A process according to claim 22, characterised in that the
regulatory T-lymphocytes co-express the antigens CD4 and

D25 on their cell surface.

24. A process according to claims 22 or 23, characterised in
the regulatory T-lymphocytes are obtained from the culture

medium by FACS sorting.

25, Hybridoma cell line DSM ACC2542.



26.

27.

72

Antibodies produced by the hybridoma cell line DSM ACC2342.

The use of the antibody according to claim 25 for the de-

tection and/or selection of transplant acceptance inducing

cells.



