ANl MAL MODELS FOR CELL THERAPY AND CELL BASED GENE

THERAPY The present invention relates to diagnostic
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t hought to revolutionise tissue repair in various

organs, cancer therapy, andtherapy of genetic dis
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gene t'herap great promse to cure or aneliorate
a large variety of diseases of various organ systens.
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. Cardiovascular diseases (for example cell therapy of
myocardial infarction with mesenchymal cells, gene therapy
of cardiomyopathies, for example with vascular growth
factors)

. Kidney diseases (for example cell therapy or cell-based gene
therapy of glomerulonephritis or of renal failure)

. Orthopedic diseases (for example cell therapy of osteoarth
ritis, disc degeneration, ligament injuries, or cell-based
gene therapy of genetic myopathies)

. Diabetes mellitus (for example cell therapy of diabetes by

transplantation of autologous beta cells grown from precurs

or cells extracted from pancreas, liver, or bone marrow)

Diseases of the central nervous system (for example cell

therapy or cell-based gene therapy of neurodegenerative

diseases such as Parkinson’s disease or amyotrophic lateral
sclerosis, cell therapy of cerebral infarction (palsy), cell
therapy of multiple sclerosis)

. Cancer (for example cell therapy with ex vivo conditioned



therapy of multiple sclerosis) Cancer (for exanple

cell therapy with ex vivo conditionedaut ol ogous i nmune
W@ eiba139%x! | - based gene t herapy w th aut ol ogouBCT/alrt®e6/000177

expressing for exanple i mumostinul atory cytoki nes

such as interleukin 2 ) It is clear that any thorough

evat abd gons ofmrlnee ecﬁélbsa,cycea]rﬂd—k&mqai iogats |dHey aqfy aeltdh

’
oc\gvf? %%%]ﬁ% t aé&géj%?lrﬁqglgf t r an%)rﬁlant edll}lﬁ]tlatory

d%hmkbmemmml%ﬁewwl@mmme host organi sm In
order to trace individual cells, it is necessary that

e 1fleng,eeho aLe, sopshowl abel) e The d ahel LIS ana ap-
pllc@lenbn’eyocbfthelbedlms gmd@rthewae@tlrgﬂhm ﬂ‘@ioe_re@esnasnal
mode etlggf‘eél Q@fﬁ?%@z{(ér@%rﬂgvfdﬂ]teﬁ%}r&%gl%ted

e used er genes can el

don%e?ﬁalﬁaléhw%/at%@ eGf bt Bl nitler ties yensan o + rEh s to
tracaninal sis@al hed1as) Df a8t A@@@gsasmmuésé:%élsi@raere

I
sonefSLTROSEL L 2o SPELLEfhc 1, M0 TR SR B0 D%y yggpcvcing
marksgi gabée arkerhgepesont eof orhexeaipl e Em@rmm:a:mtmn

Marké@c ndkegphe fLugLesgente REOLRI N ({GRR) framihe express1on
fish A %%or ea VI ctoria, human placental al kali

can %%o% Pt B8 oL tRPLAPYL 1S o3 S HEBHRS rFen either be perman-
ent1lphosphotzaasf Em‘a:seth@t.lgdarﬁ@né e@@nﬁrm@nd tarhiass lnecirechat

all &PC£€3§%?Q#y58$Sa§O$Q@{CW? ef%é%%n%%y abe%}ed or

ar expression o any ore n pro
normghyselef any harkepngdpesd vijith e\r%ﬁqrﬁ AR msdiatidee mark-

er gé@eleguiﬂﬁbpé ﬁQﬁk@E'é@n@@réﬁérﬁbﬁrE&dﬁ§¢%ﬂEéEHE%ldhla coli

1202 (SRR oL B GRRE CBFY Y o 1 Grot) CeiTS T o e

Aequandaveiytsigni f heant praddemal nelkasp aitesglicdmse (hPLAP),

or tﬁéugésﬁyéﬁun&@%ﬁé&é@féﬁéﬁswth any narker gene, and
al so in gene therapy protocols. This problem has

severely hanpered the utility of animal nodel s ained
Duriaf tesénhgythespyset uhanesiseodme el dcodnds gerley tdlesapythat mem-

brangsﬁfcégéﬁyiﬁ@régggiﬁféﬁné&éﬁggglogh§f%%§% é%”ﬁﬂgroteln,

utirons to t
and, gfhgg angpl alﬁYelaark%eW@%l, cellk: emmo@mmrwlated re-

jectibgabedrMbt Bel NBURQSHPPR @SS Y Gl IS SUEh @5 the recipients
(7-11) .

Therefore, immune-mediated rejection of genetically altered
cells is a general and very significant problem in transplanta-
tion studies using cells labelled with any marker gene, and also
in gene therapy protocols. This problem has severely hampered
the utility of animal models aimed at testing the usefulness of
cell and gene therapy especially in long-term studies.

There are several solutions to this problem of immune-mediated
rejection of transplanted, labelled cells:

The host can be treated with immunosuppressive drugs such as
cyclosporins or glucocorticoids (12). It is clear that with this
approach it is difficult to tell whether immune-mediated phenom—

ena were actually absent or not. In addition, immunosuppressive
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provides a model system for cell tracking which allows the
study and tracking of cells which contain a suitable marker
without any bias with respect to such markers, i.e. without that
the marker would have a negative effect or otherwise influence
the reaction of the model animals - except of course the cells
to be studied.

Since the present invention provides for an animal model, it is
clear that the term “animal” exclusively refers to non-human an-

imals as far as the model animal is concerned.

The present solution to the aforementioned problem consists of
an entirely different approach as the prior art strategies: In
the model which is established by the present invention animals
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cells in culture, and the tissues or organs can be re-trans-
planted into the patient. Therefore, autologous stem cell ther-
apy i1s not complicated by immune-mediated rejection phenomena as
long as the cells are not transduced with genes encoding non-hu-
man proteins. Thus, 1t can be envisaged that any results ob-
tained with the model according to the present invention are
highly predictive of the therapeutic potential of autologous
cell and gene therapy in humans.

Recently, it has been shown that low amounts of foreign proteins
(for example proteins from fetal bovine serum) attached to the
cell surface or internalised during culture can elicit an immune

response in the host (13). The present invention (especially the
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applicability of cells in cell-ther apy conprising the
steps of providing said cells to be studied with a
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- a method for studying the applicability of cells in cell-ther-—
apy comprising the steps of providing said cells to be studied
with a marker, transplanting said cells with the marker to an
animal, said animal comprising a tolerance against said mark-
er, and studying the applicability of said cells with said
marker in cell therapy of said marker tolerant animals,
preferably tracking said cells in said animals upon trans-
plantation; wherein said method preferably (i.e. usually) com~
prising killing said animals.

The following preferred embodiments relate to the use, the kit
as well as the method according to the present invention,
wherever appropriate.
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ani mal s upon trans plantati gn, wherein said nethod
preferably (i.e. usually) comprising killing said
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et al., Cellular Microbiology 6: 303-317, 2004, or Contag et
al., Annu Rev Biomed Eng 4: 235-260, 2002), positron emission
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bir 8S et al., PNAS 96: 2333-2338, 1999), nuclear magnetic
resonance imaging markers (e.g. protein markers increasing the
metal ion content of cells such as ferritin, Genove G et al.,

Nature Medicine 11, 450-454, 2005), or other marker which allow
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genelﬂfgﬁf§isJﬂﬁggié5%§}'HHQ%%iogical studies requiring tissue
sectioning and excellent tissue morphology, because hPLAP is a
heat-stable enzyme that retains its enzymatic activity during
routine paraffin embedding (6). In addition, 1t could be shown
with the present invention that hPLAP enzyme activity is pre-
served during methylmethacrylate (MMA) embedding (Fig. 1). En-
zymatic activity of hPLAP can easily and very sensitively be
detected histochemically or immunohistochemically in tissue sec-
tions by post-embedding procedures (Fig. 1). Therefore, hPLAP is
one of the most suitable marker genes to date for the evaluation
of cell and gene therapies. On the other hand, it was also found
in the course of the present invention that the genetic marker
hPLAP induced strong humoral immune responses in wild-type re-

cipient rats, resulting in the rejection of intravenously in-
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ubiquitous constitutive promoter, especially ROSA26 (R26) pro-
moter, human, rat, or chicken B-actin promoter or B-actin pro-
moter with cytomegalovirus enhancer, cytomegalovirus promoter,
ubiquitin promoter, or SV40 promoter. In other preferred embodi -
ments, the promoter is a cell- or tissue-specific constitutive
promoter targeting marker expression to specific hematopoietic
cells such as the megakaryocytic/platelet-specific alphallb pro-
moter (16), the lymphoid cell-specific hCD2 promoter (17) or the
macrophage-specific c-fms gene promoter (18). A specific advant-
age of a constitutive promoter is that all cells derived from a
genetically labeled cell express the marker regardless of dif-
ferentiation status. A specific advantage of an inducible pro-—
moter and a cell- or tissue-specific promoter in the current

invention is that marker gene expression can be limited in space
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Preferably, the marker tolerant animal in the model or kit of

the present invention is a rodent, especially a rabbit, a ham-
ster, a mouse, a guinea pig or a rat, a primate, especially a

chimpanzee, or a pig.

Preferred cells comprising the marker are differentiated or par-
tially differentiated mesenchymal cells, especially mesenchymal
cells contained in bone marrow or mesenchymal cells derived from
bone marrow stem cells. However, also mesenchymal cells from

other tissue (skin, liver,...) are preferred.

According to a preferred embodiment, the kit according to the
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The pr égent nvenzﬁéglgﬁso provides a specific technique for

providing excellently suitable marker tolerant animals, wherein

the marker tolerant animals are provided by a method which com-

prises the steps of

- obtaining a transgenic mammal expressing a marker protein un-
der the control of a promoter,

- isolating bone marrow cells (BMCs) from the transgenic mammal,

- irradiating a wild type mammal of the same species and

- injecting the isolated BMCs into the irradiated wild type mam-
mal,

before transplanting said cells with the marker to the wild type

mammal .

The animals obtainable by this specific technique also represent
an aspect of the present invention. The specific advantage of

lethal irradiation followed by bone marrow transplantation in



to marker cells by intravenous infusion. The present

i nvention also provides a specific technique for
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Figure 2 shows ubigquitous expression of hPLAP in bone, cartil-
age, and bone marrow cells of R26-hPLAP-tg rats (A-D). Osteo-
blasts (arrows) and osteocytes (arrowheads) show intense
membranous hPLAP staining in transgenic rats (A). Chondrocytes
in articular and growth plate cartilage are intensely stained
(B, C). Hematopoietic bone marrow cells show ubiquitous hPLAP
staining with very strong staining on the cell membrane and in
the cytoplasm of megakaryocytes (D). No staining is seen in bone
or bone marrow (E), articular cartilage (F), or growth plate
cartilage from wild-type rats (G). Five-um-thick undecalcified
MMA sections of ethanol-fixed tibias stained for hPLAP activity

and counterstained with nuclear fast red. Bar = 50 pm.

Figure 3 shows FACS analysis of peripheral blood and bone marrow
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S use
type rats (grey area) 1n contrast to wild-type rats (white

area). The staining pattern is very similar to the one observed
in R26~hPLAP-tg rats (Fig. 32A-B). Lymphocytes in lymph follicles
(arrows) and megakaryocytes (arrowheads) in the spleen demon-
strate clear hPLAP staining. Bone marrow cells, especially mega-
karyocytes (arrows), show ubiquitous hPLAP expression, whereas
osteoblasts, osteocytes (D, small and large arrowheads, respect-
ively) and chondrocytes in articular cartilage (E) do not ex-—
press hPLAP, indicating their host origin. In cross-sections of
the ileum, enterocytes and smooth muscle cells remain unstained,
while cells in the submucosa and endothelial cells show intense
hPLAP labeling (F). Cardiomyocytes (G) and renal tubular epi-
thelial cells (H) are hPLAP negative cells of recipient origin,
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EXAMPLES:

A central aspect of this invention is the induction of immunolo-
gical tolerance to the marker gene. There is a number of known

strategies to induce tolerance to foreign antigens. The most ro-
bust approach is to lethally irradiate the host organism, and to

transplant bone marrow cells expressing non-self antigens (for
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Specifically, the present invention is preferably demonstrated

by the application of the following scenarios A to G:

A) Genetic marker in inbred animals (mice, rats, pigs, rabbits,
hamster)
1. Generation of transgenic animals on an inbred genetic back-

ground (for example R26-hPLAP-tg Fischer 344 rats in the present
experiments expressing the marker gene under a ubiquitous pro-
moter such as beta-actin, cytomegaly virus, or R26, or a pro-
moter targeting transgene (=marker) expression to specific

hematopoietic cells such as the megakaryocytic/platelet-specific



animals can be sublethally irradiated or treated with
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2. Generation of transgenic animals of the same inbred strain
expressing the marker transgene under an inducible promoter such
as ligand-inducible gene regulatory systems (19). Induction of
the transgene, preferably in neonatal animals, results in
lifelong tolerance to the marker gene.

3. Transplanting genetically labelled cells from transgenic
donors described in 1) into the marker tolerant animals.

4. Studying the applicability of such cells in cell and gene
therapy.

D) Genetic marker in genetically non-identical animals

1. Generation of transgenic animals on an outbred or inbred ge-

netic background expressing the marker gene under a ubiguitous



therapy. B ) Genetic marker in cloned animals This
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. Transplanting autologous cells from t e same animal de-
scribed in 1) by a) extracting cells from the host, b) transdu-
cing these cells with the same marker gene described in 1), and
¢) transplanting these autologous, transduced cells into the
tolerant host.

3. Studying the applicability of such cells in cell and gene
therapy.

F) Use of cells transduced with the marker gene for cell ther-
apy in marker tolerant animals of the same inbred strain

1. Generation of inbred, marker tolerant animals by a) taking
cells from an animal of the same inbred strain, b) transducing
the cells with the marker gene, and c) re-injecting the trans-
duced cells intoc the neonatal (preferred) or postnatal hosts.
Alternatively, marker tolerant inbred animals can be obtained by
the methods described in A) or C).

2. Transplanting cells from wild-type animals of the same in-
bred strain described in 1) by a) extracting cells from these
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This procedure is identical to F) with the difference that not

animals from an inbred strain, but cloned animals are used.

It is clear that the studying step is usually connected with
killing said model animal or at least disrupting the physiology
when assessing the therapy so that a therapeutic effect to the
test animal is not reached in the end.

Example 1.: Injection of bone marrow cells from R26-~hPLAP-trans-
genic inbred Fischer 344 rats into the knee joint of marker tol-

erant inbred Fischer 344 wild-type rats:

Bone marrow cells from R26-hPLAP-transgenic inbred Fischer 344
rats were injected into the knee joint of marker tolerant inbred
Fischer 344 wild-type rats. Tolerance to hPLAP was induced in
the wild-type rats by lethal irradiation and bone marrow trans-
plantation with R26-hPLAP-transgenic bone marrow (methodology
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by histochemistry or immunohistochemistry in the heart. Similar
experiments have been described in normal rats with marrow
stromal cells expanded in culture and labelled with a reporter
gene (20). However, as mentioned above, these experiments are
marred by uncertainties regarding immune-mediated rejection phe-
nomena.

Example 3: Traumatic brain injury model

After generation of hPLAP tolerant animals according to proto-
cols A - G, a traumatic brain injury is induced. At various time
points after the injury, hPLAP-labelled, cultured mesenchymal
stromal cells or more differentiated cells prepared by protocols
A - G are intravenously infused. At various time points after

the infusion, the animals are killed, and the presence of hPLAP-
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phat&€HEEELPN2PhEAOAEBRALL 4°C for 24 h, or in 40% ethanol at 4°C
for 48 h. Subsequently, the tissue specimens fixed in PFA were
washed overnight in 0.1M phosphate buffer, pH 7.4, containing
10% sucrose. Fixed tissues were dehydrated and embedded in par-
affin or in a modified MMA embedding mixture that preserves en-
zyme activities, and that can be used for immunohistochemistry
(22) . Five-pm-thick paraffin and MMA sections were cut with a
HM360 microtome (Microm, Walldorf, Germany), and were mounted on
slides pre-treated with 3-aminopropyltriethoxy-silane (APES,
Sigma-Aldrich, Deisenhofen, Germany).

Paraffin sections were deparaffinated using xylene, whereas MMA
sections were deplasticized using 2-methoxyethylacetate as de-
scribed (22). Deparaffinated and deplasticized sections were re-
hydrated and heated at 65°C for 30 min in deionized water to
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regenerative therapies and |ong-termcell tracking
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(Vectprated and depl asticized sections were rehydrated and
heated at 65 OC for 30 min in deionized water toblock
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afterr s%tcrlggrcnet efr}'%%r %:thliler %roovxelrmnal g 1.5 cm guentl¥1b1a or femur.
Bone marrow was harvested by short centrifugation of the bone.
The cells were dispersed in PBS by repeated pipetting, and a
single cell suspension achieved by expelling the ‘cells through a
23 gauge syringe needle. The viability of the cells was determ-
ined by trypan blue exclusion. The percentage of viable cells
was greater 95% in all samples. For labeling of cell surface
hPLAP on peripheral blood and BMC, cell suspensions (approxim-
ately 10 cells each) were incubated with a monoclonal mouse
anti-hPLAP antibody (supernatant of clone 8B6, Dako) diluted
1:20 for 30 min on ice. Non-immune mouse IgG; (MOPC-21, Sigma)
and cell suspensions from wild-type rats were used as negative
controls. After washing twice, the cells were incubated with

rat-adsorbed, FITC-labeled goat anti-mouse IgG antibody (Sigma)



tions were counterstained with nuclear fast red
(Sigm) , dehyd rated, and nounted using Vectanount
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detection of hPLAP expressien Ln transgenic rats was
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anti coagul ant. Bone marrow cells (BMC) were prepared
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o) diT'uted or 30 mn on ice. Non-inmune nouse
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ascoPbAcPaEDH, tB-&1 oML SYL 0B A € ANAl Y SdSkamethasone. After 1, 2,
3, 7, and 14 days of culture, cells were fixed with 40% ethanol
for 10 minutes, washed with PBS, air-dried, and heated at 65°C
for 30 minutes. Cells were then incubated in TRIS buffer con-
taining 0.17 mg/ml BCIP, washed, counterstained with nuclear
fast red, and air-dried.

To examine expression of hPLAP in osteoclast precursor cells and
mature osteoclasts, bone marrow cells were cultured in DMEM with
15% fetal calf serum in the presence of 10 nM 1,25-dihydroxy-
vitamin Ds;. After 7 - 10 days of culture, cells were fixed with
40% ethanol for 10 minutes, washed with PBS, air-dried, heated
at 65° C for 30 minutes, and stained for hPLAP activity as de-

scribed above. After heating, some dishes were double-stained
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Huméringnéugél r 1mmune response to transgenic cells. To ex-
amine the development of antibody production against transgenic
cells, wild-type rats were repeatedly exposed to PBL from hPLAP-
tg donors. The PBL were harvested from F344-Tg (R26-hPLAP) rats
as described above, and resuspended in PBS. Subsequently, 1 x 10°
PBL were subcutaneously or intraperitoneally injected three
times into wild-type F344 rats (1 rat each) with an 1ll-day in-
terval between the injections. At baseline, at and 10 days after
the last injection, blood was drawn from a tail vein of the
wild-type recipients to obtain serum. For mixed lymphocyte reac-
tion, spleen cells were isolated by density gradient centrifuga-
tion (NycoPrep 1.077A). The spleen cells from naive wild-type
rats or from wild-type rats previously exposed to transgenic



scribed (22) , and, thereafter, for hPLAP enzyne
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ing medetomidine/midazolam/fentanyl (0.15/2.0/0.005 mg/kg i.m.).
After the intraarticular injection, anesthesia was antagonized
by subcutaneous injection of a mixture of atipamezole/flu-
mazenil/naloxone (0.37/0.1/0.06 mg/kg). The rats were sacrificed
7 days or 28 days (n = 3 each) after the intraarticular injec-
tion Dby exsanguination from the abdominal aorta  under
ketamine/xylazine anesthesia. The intact knee joints were har-
vested, trimmed, fixed in 40% ethanol at 4°C for 48 hours, and
embedded in MMA. Frontal S5-um~thick sections were cut using a
Microm HM360 microtome as described above.

Induction of tolerance by neonatal exposure to transgenic cells.
To induce tolerance to the marker gene by an alternative method,

6 neonatal wild-type F344 rats pups, within 4 hours after birth,



tion, spleen cells were isolated by density gradi ent
centrifuga tion (NycoPrep 1.077A). The spleen cells
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the ﬂ%igPthzyme was mainly located at the luminal membrane of
renal tubular epithelium, while the staining pattern in paraffin
sections was more diffuse (Fig. 1D). Similar to paraffin sec-
tions, endogenous alkaline phosphatase activity was completely
inactivated in MMA sections by heat pretreatment (Fig. 1F). In
addition to histochemistry, it was also possible to detect hPLAP
by immunohistochemistry in PFA-fixed and ethanol-fixed paraffin-
and MMA-embedded transgenic tissues, using the monoclonal anti-
body 8B6 (data not shown). However, immunohistochemistry was not
superior to histochemistry in terms of detection sensitivity of
the marker gene. Therefore, we decided to use histochemistry for

all further studies.
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hPLAP enzyme in R26-hPLAP-tg rats (Fig. 3A-B). Immunization phe-~
nomena against hPLAP could result in immune-mediated destruction
of any hPLAP-expressing cells in wild-type recipients, because
the hPLAP enzyme represents a foreign protein to the rat immune
system.

To test whether wild-type recipients develop antibodies against
hPLAP after injection of cells from transgenic donor rats of the
same strain, wild-type F344 rats with PBL from hPLAP-tg F344
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Induction of tolerance by bone marrow transplantation

So far, the results of the present invention showed that R26-
hPLAP-tg rats are a very attractive model for regenerative ther-
apies because of ubigquitous and strong expression of the trans-
gene, and excellent preservation of the marker enzyme in
paraffin and MMA sections. However, immune-mediated rejection of
hPLAP-tg cells by wild-type rats exposed to cells from transgen-
ic donors made it impossible to use this model to unambiguously
address any of these questions. Previous studies have shown that
tolerance against intracellular xenogeneic marker genes (for ex-
ample GFP or neo, neomycin phosphotransferase) can be induced by
busulfan treatment of wild-type C57BL/6 mice, and subsequent
transplantation of bone marrow from GFP transgenic C57BL/6 mice,

or by transplantation of autologous hematopoietic stem cells
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Utility of marker tolerant rats for cartilage regeneration stud-
les

An example of the usefulness of marker tolerant animals for cell
therapeutic studies is shown in Fig. 5. In this experiment, bone
marrow cells from R26-hPLAP-tg rats were injected into the knee
joint of R26-hPLAP BMT wild-type rats. One week post-injection,
the transgenic BMC had formed a dense, 2 - 3 cells wide, layer
on the intact articular cartilage surface. This finding shows
that these cells underwent proliferation on the cartilage sur-
face earlier. After 4 weeks, the genetically labeled cells dis-
played a more differentiated fibroblast- or chondrocyte-like
phenotype and appeared to have become integrated into the sur-

rounding cartilage tissue of wild-type origin. This experiment
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F344 rats in the absence of immune-mediated rejection, under-
scoring the broad applicability of this technology for regener-
ative treatment protocols, cell lineage studies, and experiments
requiring long-term cell tracking.

Tolerance can as outlined above, also be induced by other meth-
ods. For example, sustainable marker tolerance can be achieved
by neonatal exposure of wild-type F344 rats to hPLAP-expressing
cells of the same rat strain (as shown by the present example).
Tolerance can also be induced by generation of hPLAP transgenic
animals expressing the marker gene under the control of an indu-
cible promoter that can be shut down after tolerance is

achieved. In addition, bone marrow from animals expressing the
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markejéégf%@e ea&‘zﬁdp aljcrlosur gery 2003; 53
:697-702 . 22 Erben et al., J . H stochem Cytochem

3.: %elg%&or&c}?g 3@l 1 o]r 12 Us@ 0fa drekiefe d QLr?rt@fgt said

ani mal s a cell-tracki nodel . Sys ten1for ce
mar k%ejr%p%/ 10X QB He <o di li%eé}ﬂaﬁ g erc'haersé?:ei%lra}%]eyd s
cheriohidatobkni thawmr kgalreetrolfelnmuemrrtalgsrcar@d etdeR)l yor human

plac%#%%ﬁ'QﬁEﬁﬁiﬂ%kg?ééﬁqaggggnxkggggp al s transpl anted

bone marr s expressing said marker, aninals
havi ng been exposed neonatally to said marker, animals

4.: hayé r@cmr@(pﬂs%pmenaﬁaldmltnm celds E,ij’h%ﬁrsddigarlsed in
sai d. mar i ntravenou Si.0 or ani,mal s

enst B i TREEL Mo B IR A Rk B Sed e

cellappmu@a¢¢bh UBeraEQBefCaltcﬁﬁltﬂlfﬂ} to1lcl 5 ke 1s@kerosis, neurode-

geneEQ@i@@tc@Ié@ﬁ@eii thedn sl &k n&rr&férve%r@eﬁﬁwrc@g@@@e@nera—

r ni

tlon, igggggntclg?ﬂrfgs,es éﬁéz%lég, myocardial infarction,
cardiomyopathies, glomerulonephritis, severe liver cell damages,

epidermal cell therapy or cancer.

5.: Use according to any one of claims 1 to 4, characterised in
that said animal is a rodent, especially a rabbit, a hamster, a
mouse, a guinea pig or a rat, a primate, especially a chimpan-
zee, Or a pig.

6.: Use according to any one of claims 1 to 5, characterised in

that said marker is controlled by an inducible promoter.

7.: Use according to any one of claims 1 to 5, characterised in
that said marker is controlled by an ubiquitous constitutive
promoter, especially R 26, B-actin or B-actin with cytomega-

lovirus enhancer.

8.: Use according to any one of claims 1 to 7, characterised in



cherichia coli lacZ, green fluorescent protein (GFP)
or human pl acental al kali ne phosphatase (hPLAP) . 4.:
woiz@eacwer ding to any one of clainms 1 to 3, PCT/AT2006/000177
characterised in that sai d mpgdel systemis used for
tracki ng marker-containing cells in a cell therapy for
thatstadkie cemil thplreapgcher asicberapyr eflglgonagahke¥enchymal cells,

espe@h%ﬁﬁgegétegﬁﬁgggéesbhogh§5%§;%§bgzh %;%gggg?:?eg%oblasts,

mYObﬂﬁﬁéﬁcpmoﬁom@aﬂétéﬁyépéhﬁmégf gl onerul onephritis,
severe Ilver cell danmages, epidermal cell therapy or
ceécer Use accordlng to any one_of clains 1 to 4
a

ﬁaPSEP§PF§8dtPnaPHaPn Pd 8%Fhﬁﬁ tstd fodehpracterised in
thatespedi akly aheabbyt;saahaﬁstepy anphugengangti-neAapbfoietic

cellgrs@l%@Eegse acco%gthgi gﬁ'% tha CEd n %gi’g iés, liver

o any oné o
Celléha?ééﬁéﬁﬁ§eéeﬂﬁsthaﬁu§éﬁélnﬁﬁkéﬁ,|§lééﬁreothéﬁedyoanpar-

tlalﬂgddﬁﬁbb@eﬁtﬁﬁﬁbérmeZencH§ﬁa§C@@E@bnge%@e@ﬂXl@gemQEenchymal
characterised in th i sai d

celléoﬁPngFFQS%bﬁn HOBS|EGFF8USOEOW§F?PE‘VW@lpFﬁﬁﬁFeﬁerlved from
boneegpecial kgeR 2611b- act combinbtaohsntherhofyt omega

| ovirus enhancer. 8.: Use according to any one of

claims 1 to 7, characterised inthat said cell therapy

:j US§ PREPAPYNENHPOPNHgORBsERCRYAEINScel F8, TespearaFtgrised in
thatosé&dbbéiﬂs w@hﬁndhécmbeﬁeraékéoﬁybﬁéplﬁhbé@bhﬁﬁbSdeflClent

I h
part B e SRl e e i ST On ERar HRPBPI CBRCTACL Rl oF

one-of ¢l &
hear§au@e@émalthéﬁapy5|§yatemeﬂﬁﬁﬁ enpbogi ngartilage, joint,

lunghORnherBt aROI et ierCelkl $aselegted fromepithelia
cells, endothelial cells, liver cells, pancreas cells,

neuronal cells, dlfferentlated or par tially
11. :dKfitefent iavedtigsénohynall lcehksapespenpal kyng

- a %%@@Qh)ﬁgﬁler%ﬁltl in mgﬁaggad in bone marrow or

nmesenchyma erived frombone marrow stemcells
- a ?l&oﬁﬂmﬁéﬂ?éﬁg FH@r@éerIO.: Use according to any one
of clains 1 to 7 , characterised in that said cells

Wt .ker.are,trans | anted_into.deficie
12..m?£Q EE%OQBEFS ?eggeémf g h%raFg 6188ﬂ39§tgﬁﬁgo?ald mark-
er tpégirentcanimal nervedd sypsiefs(ARSinedbereincanyi bagept
clail@i Mt ol ung, intestine, liver or pancreas.

13.: A method for studying the applicability or movement of cells

in cell-therapy comprising the following steps:

- providing said cells to be studied with a marker,

- transplanting said cells with the marker to an animal, said
animal comprising a tolerance against said marker, and

- studying the applicability or movement of said cells with said
marker in cell therapy of said marker tolerant animals,
preferably tracking said cells in said animals upon trans-
plantation; wherein said method preferably comprises killing
said animals.

14.: Method according to claim 12 and 13, characterised in that
said method comprises the steps of



11.: Kit for investigating cell therapy conprising - a
mar ker tolerant animal and - a cell conprising the
worenokar3o612. . Kit according to claim1l, charaptBEAT3®6000177
in that said mark er tol erantzanimal or said cell is
defined as in any one of clains 1 to 10. 13.: A nethod
—  olftari rsitngd i ltgamhs@ea]pm mzaialli tykpee sERvigmManaekeeeblkdtieAn un-
acieldid DRAARGICOIE! Rl e fol owing steps : -
provi ding said to be studied with a marker, -
- lstqlé\ﬁﬁlga%lq m@‘é? r@WC§|e|l§rSWI BHCishe frramk shet (bransgﬁm'ml mammal,

- i r&%ﬂdi aétllldéa'a QQNRI tSiRY m@mh‘é'le LENee eagéhﬁs Ts pediids and
e.applicabili novenent

- iipl g THY S e Ryt R B L S Sk sy gt Co ke man-

mapar ker tol erant animals, preferably tracking sald
ber&8 hS-4 i-dsani t nt at i
g o ek PR e S PO R
mammgd .. Met hod according to claim 12 and 13
characterised in that sai d method conprises the steps

bt |n|n tr ni,c Xpr SSIn a mar ker
prot(?1 %Fa e Fof™ Qrp#gWDF ?rac r&desti Ag that
Sa1Cb@ﬁéJﬁamﬂowaa@Ib@l@BM@Sﬁsfd@ﬁuhbd tthapagepne mEMAkEims 1 to
10. irradiating a wild type mammal of the sane species and
- injecting the isolated BMCs into the irradiated wld
type mam mal, before transplanting said cells with the
:mArkera 1tso oﬁoltalmhodetmeanmmlod ateord¥bbhed aegordingr
Clal%% gk@lq;%% or 14, characterised in that said cells or
animal's is deflned in any one of clains 1 to 10.
16.. Ani mal s obt ai nabl e by a nethod according to any
one of clains 13 to 15.



