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reaches a retina. The - inventors of the present

i nvention have reported in
BACKGROUND ART

Recently, attention has been paid to such regenerative
medical treatment that transplants cells built by using
pluripotency of brain- or spine-derived neural stem cells or that
of ES cells (embryonic stem cells).

Medical applications of the neural stem cells and the ES
cells raise many problems such as immunological rejection in
cell transplantation, ethical issues, and unbalance between
demand and supply of transplant cell sources.

Accordingly, when it becomes possible to use, as a
transplant source, cells derived from a transplant recipient per
se, autotransplantation becomes possible, thus solving the
foregoing problems.

An example of cells expected to serve as the transplant
sources is iris pigmented epithelial cells of an eyeball.

Iris pigmented epithelial cells are a component of an iris
serving as tissue for opening and narrowing a pupil in accordance

with an amount of light so as to adjust an amount of light which



Non- Pat ent Docunent 1 (Experinental Cell Res. (1998)
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i mproved fromthe process of n- Pat ent Docunent 1
(semchdena Pativat Docunent 2: Nature hburoscience

CO0T thel bidendlSobr e | 28887 Bverief haiE | pfiiled in

sHonTPateewlftlor]BocufnarIt b]ec@EEpeme&mﬂ eCel Wﬁ@du;@%ﬂ 245,
e S usi n ment e ella ce S,
réésn%’ai Hrest 0f$ C%@ﬁﬁ&fip olategk apgdecultured

pfﬁéﬁa m@ﬁfecﬁ@PMq|e![1aP€eﬂ§%ﬁf'azcﬁﬁck (To the best of the
i nventors' sea here is no document concerning a

met hodFuctImrmcwge,tfchet ttevqg‘rt@s&mavmmdﬁ oh plossible to isolate

uci sue ¢ s fromsie r|ve fro
PERE" Ellick: BT, i el BB oot (i Buman
tbﬁﬂit?o): ei}} & Qhéﬂtcﬁttcﬁnbyrdvl&d fireet holge )pﬂd@ﬁgye@f Nuh-Patent
net hod for producing non-neural cells fromiris

pP@ﬁEﬁ%ta cpi (SRel NaR-Eaiand MOoMSRE el rgediguroscience
? lg 1ﬁl@)present i nvention has been conpl et ed
erAtion of the f oregoi ng probl ems and has an

Obj ect Itt s provible ta calidnsdpdr of pmdngmmglteqiméhdm sells

d_f d el i al | |
afombE pal g, o HFREGEe o sy et Boadidh coffpodue
Wﬁb@@é célhd B thlsllhESiiﬁS qekhferitadi Bglthéh@DS:‘E:llbl eregénerative
sol ve probl ens suc nol ogi cal rejectigp.in

qulealaﬁ@at@ﬁmtm%ﬁg el }ﬁm%rtm: PRt peihge wbhbgriealized.

2 urces. t%%cﬁ@@ﬁ%% @%&TI%%M&%&?UF %?l 'document

deomganiihy st ueheihgdt acabtding ttoe thia qnlte,senhelﬁventlon for

entare havs, | Qind Loty 2n Sgt spalen) B ob NG R e

cophtiiaNvellsh@f Sh8Mag@iz3, and tissue cells obtained by the
method.) |

However, no method for producing non-neural cells from iris
pigmented epithelial cells of an animal has been established.

The present invention has been completed in consideration of
the foregoing problems and has an object to provide a method for
producing tissue cells derived from iris pigmented epithelial cells of
an animal, and tissue cells obtained by the method, the method
and the tissue cells making it possible to solve problems such as
immunological rejection in cell transplantation, ethical issues,
and unbalance between the demand and supply of transplant

cell sources.

DISCLOSURE OF INVENTION
As a result of diligently studying to attain the object, the



bei ng obtained by using a floated coagul ated nmass

culturing technique to selectively culture iris

pignented epithelial cells isolated froman eyebal

of an animal. Further, the inventors have also found

that the aggregate has an enbryoid body structure

whi ch contains various tissue cells such as nuscle

cel I's, vascul ar endothelial “éetls, and other cells.
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pigmented epithelial cells by a floated coagulated mass
culturing technique, the iris pigmented epithelial cells isolated
from an eyeball of an animal; and obtaining tissue cells from
the pluripotent stem cells by culturing the pluripotent stem
cells.

According to the foregoing arrangement, pluripotent stem
cells can be obtained by selectively culturing an iris pigmented
epithelium by using the floated coagulated mass culturing
technique, the iris pigmented epithelium being isolated from iris
tissue extirpated from an eyeball of an animal by using a
publicly known conventional method for isolating an iris
pigmented epithelium of an adult animal.

Moreover, by culturing the pluripotent stem cells, an

embryoid body structure can be formed.



i ke an enbryo, the tissue being nmade mainly from ES
cells subjected to differentiation induction. Since
the enbryoid body contains tridermc cells, the
iris-derived stemcells are believed to have
totipotency like ES cells. Accordingly, in the present
invention, the cells contained in the enbryoid body
structure derived fromiris %®pithelial cells are
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In the present invention, the animal is for example a
chicken, a mouse, a rat, or a human. Further, the animal may
be a fetal individual or a postnatal individual. What is meant by
the postnatal individual is an individual except for a prenatal
embryo. As the postnatal individual, a sexually matured adult,
a neonatal individual, and the like are exemplified. However, an
individual may be of any age.

Further, the pluripotent stem cells have at least either one
of the following characteristics (1) and (2).

(1) Oct-3/4 positive. |

(2) tridermic differentiable.

The characteristics (1) and (2) will be described in Examples.

Further, the method of the present invention for



producing tissue cells is arranged so that, in the

step of obtaining the tissue cells fromthe

pluripotent stemcells, the pluripotent stemcells

are differentiated into one or nore types of tissue
cells by culturing the pluripotent stemcells under
differentiation inducing condition. Here, what is
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step of extirpating iris tissue fromthe

Further, in the culturing under the differentiation
inducing condition, a growth factor may be further used. As the
growth factor, for example, EGF (epidermal growth factor), FGF
(fibroblast growth factor), and the like can be used.

The tissue cells according to the present invention are
derived from iris pigmented epithelial cells part of which can be
collected from a patient per se. Therefore, according to the
present invention, the tissue cells which can be utilized as a
transplant source in regenerative medical treatment can be
produced from iris pigmented epithelial cells of an animal.

Further, the method of the present invention for
producing tissue cells is arranged so that the isolating of the

iris pigmented epithelial cells includes: an

iris-tissue-extirpating step of extirpating iris tissue from the



-6- eyeball of the aninmal; and an
iris-pignmented-epithelial-cell-separating step of
separating iris pignmented epitheliumfromthe iris

ti ssue thus extirpated. According to this arrangenent,
the tissue cells of the present invention can be
efficiently produced by efficiently separating the

iris pigmented epithelial cefs of the ani mal
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are derived from iris pigmented epithelial cells of an animal.
Therefore, the tissue cells of the present invention can be
provided as a transplant cell source which solves problems such
as immunological rejection caused by cell transplantation,
ethical issues, and unbalance between the demand and supply
of transplant cell sources.

Moreover, the tissue cells according to the present
invention are ectodermal cells or cells derived from ectoderm,
mesodermal cells or cells derived from mesoderm, or
endodermal cells or cells derived from endoderm. Furthermore, |
the tissue cells of the present invention form tissue forming an
intravital organ. The “tissue forming an intravital organ”
specifically means nerve tissue, muscular tissue, heart tissue,

vascular tissue, and the like which form a neural organ, a



vascul ar tissue, and the |ike which forma neura

organ, a -7- nuscular organ, a heart, a blood vessel,

and the like, respectively. For a fuller

under st andi ng of the nature and advantages of the
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Fig. 4 is a diagram illustrating emergence of myocardial
cells in each step of inducing each tissue cell from iris
pigmented epithelial cells in Example 2.

Fig. 5 is a diagram explaining an expression pattern of
Oct-3/4 in an initial developmental process of a mouse.

Fig: 6(a) is a diagram illustrating a result of labeling a
rat-obtained stem cell by Oct-3/4 antibody staining and DAPI
staining in Example 3.

Fig. 6(b) is a diagram illustrating a result of labeling a
rat-obtained stem cell by Oct-3/4 antibody staining and DAPI

staining in Example 3.

BEST MODE FOR CARRYING OUT THE INVENTION
One embodiment of the present invention will be
described below with reference to Fig. 1. The present invention

is not to be lirnited to the embodiment.



-8 For the purpose of solving problens such as

i mmunol ogi cal rejection in cell transplantation,

et hi cal issues, and unbal ance between the demand and
supply of transplant cell sources, the inventors.
produced tissue cells derived from iris pignented
epithelial cells of an animal_, A nethod according to
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pigmented epithelial cells (hereinafter, this step is referred to as

stem-cell-producing step S2); and a step of obtaining tissue
cells from the pluripotent stem cells by culturing the
pluripotent stem cells with serum or the like (hereinafter, this
step is referred to as stem-cell-culturing step S3). The method
according to the present invention for producing a tissue cells is
not limited to the above arrangement and may include another
step. Further, the stem-cell-culturing step S3 can be referred to
also as tissue-cell-inducing step.

The animal may be a postnatal individual animal of any
age between a neonatal period and an adult period. That is, the
method according to the present invention for producing tissue

cells makes it possible to produce tissue cells derived from iris



cells makes it possible to produce tissue cells

derived fromiris -9 pignented epithelial cells of an
adult animal as well as tissue cells derived from

iris pigmented epithelial cells of a neonatal aninal.
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Process 7 (hereinafter, Process is revi ated as
PO Icumented) sdum@m@mmtgt:agﬁe timsughfrom i am @yeball of an
p| mented epithelial cells, isolated in the
grrented epi thel i al “cell-isolati ng step S|, is
dl SSOCEﬁtt@Q st edll-qgodegahingtept 8R¢ it h$ Q)rﬂ? necessary to
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used in the step are not particularly limited. Generally speaking,
it is only necessary to use a publicly known conventional
technique so as to selectively culture only iris pigmented
epithelial cells isolated from an eyeball of an animal.

Here, the stem-cell-producing step S2 includes Process 6
and Process 7 (hereinafter, Process is abbreviated as P). P6 is a
cell dissociation stage at which iris pigmented epithelial cells,
isolated in the iris-pigmented-epithelial-cell-isolating step S1, is
dissociated from an aggregating state into an individual cell. P7
is a cell culturing stage at which only the isolated iris
pigmented epithelial cells are selectively cultured.

In the following, the stages P6 and P7 of the
stem-cell-producing step S2 will be described in detail. First, at

the cell dissociation stage P6, the isolated iris pigmented



stemcel | -producing step S2 will be described in

detail. First, at the cell dissociation stage P6, the
isolated iris pignmented -10- epitheliumcells arranged

in a sheet-like formare dissociated into individual
cells. For exanple, at the cell dissociation stage P6,

a comercially available trypsin solution is used to

di ssociate into the individudal™ cells the isolated

i epsthplgmentoedlse prtduegedinmn eelshecarlilam gedni mtehelissociated
sheet-1i,ke .form . Further, for exanple, at the cell
dﬂ%ﬁ%&?ﬂ{"’lgﬁ-ai&g&é P6, the .isolated iris pignented

epi t helfigym gehinsplal r angethd nckhe gheRicidtika f@figéa% a
be dissociated’into the individual cells also by
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differentiation. This gro of thelrlspgmanted

epiiedly alkrgsins Wﬁ@@tenﬂu fl’feégéﬁtt! andorinsépameant which
ﬁgﬁgtﬂt oé)glbi@% tHF% %1&% |11§td gn{ihﬂﬁ%ll gé’l?%tthtey isolated
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S Stage 1's pre yarra

12 Emat;agr?qm@h epitbet i sellsuin ltlhe @ dgedhoed|yeate.
neur osphere net ho . describ SC| nce, 1992:
1707- 1#othes gelscy éﬁl%c%tags|§9 éﬂfﬂtlﬁp einp gigrented

gthfm;eglgﬁl %gll%hﬁlrhabuiﬁ{ﬂea | 59| 8h8fehSRIN, R aC¥RREh-free
medium to which FGF (fibroblast growth factor), LIF (leukemia
inhibitory factor), and SCF (human SCF (stem cell factor))} are
added either individually or in combination. This allows the iris
pigmented epithelial cells to grow without differentiation. This
growth of the iris pigmented epithelial cells without
differentiation leads to production of the tissue cells in higher
quantity. This stage is preferably arranged to employ the floated
coagulated mass culturing technique (neurosphere method),
described in Science 1992: 225; 1707-1710, so as to selectively
culture the iris pigmented epithelial cells isolated from the

eyveball of the animal.
For example, at the cell culturing stage P7, a mixture of a

commercially available serum-free medium and a commercially

available N2 supplement is used - as a



For exanple, at the cell culturing stage P7, a mxture
of a comercially available serumfree nediumand a
commercially available N2 supplenment is used as a 11-

f | oat ed- coagul at ed--mass-cul turing culture nmedium The
iris pignented epithelial cells dissociated at the

cell dissociation stage P6 are cultured in the
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Ser umeRt&hdy Ngn Medé Ustem-cell-culturing step S3, the stem
cells obtained at the cell culturing stage P7 are cultured with
serum. The stem-cell-culturing step S3 is not particularly
limited in terms of techniques and other features concretely
adopted therein, as long as serum is used to culture the stem
cells. QGenerally speaking, a publicly known conventional
technique may be employed to culture the stem cells. Therefore,
for example, thé culturing of the stem cells may be carried out
by using a commercially available micropipette to transfer the
stem cells to a serum-containing medium.

As the serum, a fetal calf serum, an avian serum, and the
other serums can be exemplified. However, the serum is not to
be limited to these. Further, in the present embodiment, these
serums may be used solely or two or more of these serums may

be used according to need.



As the serum a fetal calf serum an avian serum and
the other seruns can be exenplified. However, the
serumis not to be limted to these. Further, in the
present enbodi nent, these - seruns may be used solely

or two or nore of these serunms may be used accordi ng

to need. -- 12 Further, a c entration of the serum

is preferably 5 to 30% and re preferably 10 to 20%
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stem-cell- culturmg step S3, a culture period to culture the stem
cells is preferably one to three months, albeit not particularly
limited. In the stem-cell-culturing step S3, when a culture
period is one month or shorter (particularly, two weeks or
shorter), differentiation induction efficiency undesirably
decreases. Conversely, when a culture period is three months or
longer, a cell survival rate within the aggregates may
undesirably decrease.

In the present embodiment, an embryoid body is obtained
by conducting the stem-cell-culturing step S3. The embryoid
body is derived from the iris pigmented epithelial cells of the
animal, and the iris pigmented epithelial cells are ectodermal
cells. Therefore, the embryoid body obtained in the present
embodiment encompasses not only neural stem cells but also

various tissue cells such as muscular cells and vascular



by conducting the stemcell-culturing step S3. The
enbryoid body is derived fromthe iris pignented
epithelial cells of the animal, and the iris

pi gmented epithelial cells are ectodermal cells.
Therefore, the enbryoid body obtained in the present
enbodi nent enconpasses not only neural stemcells but

al so various tissue cells skéh as nuscular cells and
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S3. The nmethod according to the present enbodi nment~for
p?‘éfc?{}cq?‘ﬂé'qql?étﬂélgcﬂ%sgs arranged so that the

| sol at4fig Ghefiy | Ebéorcﬂhg”%t eﬂleepgfékeéﬂtalerﬁﬁl)hhent for
includes: an Iris-tissue-extirpating step o
errodpcinignygssne setlssisuarrbngptdt $re thgebhkl isolatihg of the iris
anirral'%id ﬁt . ls, i ) N . .
Piéfspeidnentihlialngelly inghidese st drisrgissugsestirpating
SeRy 8t icRBirpalind i1Ss R GRE FRsmeftd BOELYID 41 e Bi8nidll 3ind
tissue thus extirpated. Note that the ' nethod of the.
pi8s éris- piggeentedrnepithelprlbaekt sapanatingestep mift separating

LR BB PO ot (RO, (RIR Bfrpgtca
t Nelt@ (lrjltémfﬁntthei entddidrerft tHeoprpsedtic@mbodimene foel bsoducing
i ncludes at | ea

i PESUSi GhoRt e z’tﬁi {iﬂﬁﬂ:%@c&ms— PIERAEFME T By ey ipglnde

shAaptker ktdpoducing step S2, and the
stemcell-culturing step S3.  Furthernore, the
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flrr?smpgé]r%erel & -%ch%fliaﬁ—%%ﬂgsnép@aﬁng step P2. The method
according to the present embodiment for producing the tissue cells
is not limited to this arrangement and may include another step.
The iris-tissue-extirpating step Pl is not particularly limited
| in terms of technique and the like concretely adopted, as long as
the iris tissue can be extirpated from the eyeball of the animal.
Generally speaking, a publicly known conventional technique may
be used so as to extirpate the iris tissue from the eyeball of the
animal. it is referable to use the method described in Nature
Neuroscience (2001) 4 (12), 1163 (Non-Patent Document 2), so as to
extirpate the iris tissue from the eyeball of the animal.
Here, as shown in Fig. 1, the iris-tissue-extirpation step P1

includes: an iris-tissue-excising stage P3 of excising only the iris



General ly speaking, a publicly known conventi onal
technique may be used so as to extirpate the iris
tissue fromthe eyeball of the animal. it is

referable to use the nethod described in Nature

Neur osci ence (2001) 4 (12), 1163 (Non-Patent Docunent

2), so as to extirpate the iris tissue fromthe

eyebal | of the aninmal. Here; 14s shown in Fi g. 1, the
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L sRiarented it held um d L amLRe ki Sid tSSHS of technique
and the like concretely adopted. Generally speaking, a publicly
known conventional technique may be used to subject the iris
tissue to the enzyme treatment in order to make it easy to separate
the iris pigmented epithelium from the iris tissue.

For example, in case of separating an iris pigmented
epithelium from an eyeball of a chicken, at the enzyme treatment
stage P4, iris tissue is allowed to react for 15 to 40 minutes in a
dispase solution containing a commercially available dispase.
Thereafter, the iris tissue is allowed to react for 20 to 30 minutes in
an EDTA solution containing a commercially available EDTA
(ethylenediaminetetraacetic acid). The enzyme and reagent used at

the enzyme treatment stage P4 are not particularly limited. It is



For exanple, in case of separating an iris pignented

epitheliumfroman eyeball of a chicken, at the enzyne

treatment stage P4, iris tissue is allowed to react

for 15 to 40 mnutes in a dispase solution containing

a commercially avail able di spase. Thereafter, the

iris tissue is allowed to react for 20 to 30 m nutes

in an EDTA sol ution contarhfﬁg a comercially
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Iris-tissue-restoring-treatnent stage PS5 are
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time dﬁh‘rﬂgermfnc BnbhEid- Hs§u%'e§§cﬁ%altﬁlg step P1, the reaction

times at the enzyme treatment stage P4 and the reaction time at the
iris-tissue-restoring-treatment stage PS5 are particularly important.
By adjusting the reaction time during which the iris tissue is
allowed to react in the dispase solution at the enzyme treatment
stage P4, the reaction time during which the iris tissue is allowed to
react in the EDTA solution at the enzyme treatment stage P4, and
the reaction time during which the iris tissue is allowed to react in
the fetal-calf-serum-containing culture medium at the
iris-tissue-restoring-treatment stage P5, it is possible to separate an
iris pigmented epithelium not only from the eyeball of the chicken
but also from an eyeball of an animal such as a mouse, a rat, or a

human being.



allowed to react in the dispase solution at the enzyne
treatnent stage P4, the reaction tine during which

the iris tissue is allowed to react in the EDTA
solution at the enzyne treatnent stage P4, and the
reaction tinme during which the iris tissue is allowed

to react in the fetal-calf-serumcontaining culture
mediumat the iris-ti ssue-'rfsgt'ori ng-treat ment stage
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Further, in case of separating an iris pigmented epithelium
from an eyeball of a two-month-old mouse, it is particularly
preferable that the iris tissue be allowed to react in 1000 U/mL
dispase solution at 37°C for 30 minutes, then in 0.05% EDTA
solution at room temperature for 40 minutes, and then in a culture
medium with 8 % fetal calf serum content at room temperature for
30 minutes.

In case of separating an iris pigmented epithelium from an
eyeball of a rat, it is preferable that the iris tissue be allowed to
react in 1000 U/mL dispase solution at 37°C for 15 to 40 minutes,
then in 0.05 EDTA solution at room temperature for 15 to 60

minutes, and then in a culture medium with 8 to 10% fetal calf



preferable that the iris tissue be allowed to react in
1000 U nlL dispase solution at 37C for 30 m nutes,
then in 0.05% EDTA solution at roomtenperature for
40 mnutes, and then in a culture nmediumwith 8 %
fetal calf serumcontent at roomtenperature for 30
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pi gment ed epitheliumcan be separated
The iris-pigmented-epithelium-separating step P2 is not

particularly limited in terms of technique an the like concretely
adopted, as long as the iris pigmented epithelium can be separated
from the iris tissue extirpated in the iris-tissue-extirpating step P1,
the iris tissue including iris stroma and the iris pigmented
epithelium. Generally speaking, a publicly known conventional
technique may be used so as to separate only the iris pigmented
epithelium from the iris tissue.

For example, the iris-pigmented-epithelium-separating step
P2 may be arranged so that the iris stroma and the iris pigmented
epithelium are separated by peeling and collecting the iris
pigmented epithelium from the restored iris tissue by using
commercially available micro forceps.

Thus, according to the present embodiment, the iris



fromthe iris tissue extirpated in the iris
-tissue-extirpating step P1, the iris tissue

including iris stroma and the iris pignmented

epithelium Generally speaking, a publicly known
conventional technique may be used so as to separate
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examples are not to limit the present invention.

[Example 1]

(Isolation of Iris Pigmented Epithelial Cells)

Only iris tissue was excised from an eyeball of a chick by
using commercially available micro scissors. The iris tissue was
allowed to react in 1000 U/mL of a dispase solution {“dispase”;
manufactured by Godo Seishu Co., Ltd.) for 15 to 40 minutes at
37°C. Thereafter, the iris tissue was allowed to react in 0.05% EDTA
(ethylenediaminetetraacetic acid} solution for 20 to 30 minutes at
room temperature.

After the reaction, the iris tissue was allowed to react for 30

to 60 minutes in a culture medium (“DMEM medium?;



exanples are not to limt the present invention.

[Exanple 1] (Isolation of Iris Pignented Epithelial
Cells) Only iris tissue was excised from an eyebal | of

a chick by wusing comrercially available mcro

scissors. The iris tissue was allowed to react in

1000 U nL of a dispase sol uttgn ("di spase”

manuf act ured by Godo Sei shu Ltd.) for 15 to 40
nimanefacture 1y, Intisogaht €orpotation)i with 8Sdetaiscall serum
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the iris tissue was al] vvedtore ct for 30 .to 60
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serum content, thereby to restore the iris
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usi ng SormerErare S el SRR b bl WReStiared into
ptelie byedsingpa td@eﬂlmmmg aejikbltadypsionsoltitionElherafter,

(Fl oat ed Cpagyl at.ed Mass Culturing.Technjque) The .
sgbear dissgoird prgneeREnEpH FeriEh geli s stsaparstectively

flﬁure&' la®cB¥d3 3&3 " Ao nﬂsaféaal baa@ymé@b b8add yeammng

solution. There di ssociated Iris pignmented
epeaiigtizal (rmeirbsph/er@ meﬂe:ui ) vdseritmg fr Sefence ok 2g225;

tg Q?@ %Lgat ed coagul ated mass culturing technique
( Z o% Ye nmethod ) described in Science 1992: 225;

1707- 17ked Abed fRmitedidoagitatedongissatelturags neediiuhi wgs a
nmedi um was a erumfree medi um ( %VEM F12 nedi_unt',
waﬁmracﬁrw ednggivrn ( PMBEMY Kot pBredilsny  anaperagiungd by

t ﬂ?vﬂa{?)g € egﬁé a&}c;'r%)l e&HQr VAL Re aO&dI%nNgf Mghea‘egﬁ%me

(ran trogen Corporation) and
0bf an Nm%mmﬂememl (@sanygfamitined dogt bm’ﬁ‘ogﬂarm@ammm) and
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| PYpESRLSN L8]] POF akitANthe &Ql@@m%rﬁf a 1/100 volume of an N2
supplement (manufactured by Invitrogen Corporation), 1000 U/mL
of an LIF (leukemia inhibitory factor, ESGRO; manufactured by
CHEMICON International, Inc.), and 10 ng/mL of an SCF (human
SCF (stem cell factor); manufactured by DIACLONE).

With rotating by a commercially available shaker, the
trypsin-treated iris pigmented epithelial cells were cultured in the
floated-coagulated-mass-culturing medium in a CO2 incubator for
three to seven days. In this way, stem cells were obtained. The
obtained stem cells are illustrated in Fig. 2(a).

(Formation of an Aggregate by Stem Cell Culturing)

After the iris pigmented epithelial cells insolated from the
eyeball of the chick had been subjected to the floated coagulated
mass culturing, the stem cell culturing was conducted as follows.-

The stem cells, derived from the iris pigmented epithelial cells



of an LIF (leukem a inhibitory factor, ESGRO

manuf actured by CHEM CON International, Inc.), and 10
ng/ m. of an SCF (human SCF (stemcell factor);

manuf actured by DIACLONE). Wth rotating by a
commercial |y available shaker, the trypsin-treated
iris pigmented epithelial cells were cultured in the
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gray part indicates an image of the aggregates labeled by DAPI
staining (nucleus). |

[Example 2]

Iris pigmented epithelial cells were dissociated in the same
manner as in Example 1. The iris pigmented epithelial cells were
cultured for three days in a serum-free medium (“DMEM/F12
medium”; manufactured by Invitrogen Corporation), with a 1/100
volume of an N2 supplement (manufactured by Invitrogen
Corporation), and 20ng/mL of FGF2 (fibroblast growth factor-2p;
manufactured by PeproTech Inc.). Thereafter, the iris pigmented
epithelial cells were cultured for one to two months according to the
floated coagulated mass culturing technique in three types of

medium having the following compositions (1) to (3).



i ndicates an i mage of the aggregates |abeled with
desmn, and the gray part indicates an imge of the
aggregates | abel ed by DAPI staining (nucleus).
[Exanple 2] Iris pignented epithelial cells were

di ssoci ated in the same manner as in Exanple 1. The
iris pigmented epithelial Cﬁ%hs were cultured for
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Although the iris pigmented epithelial cells are ectodermal cells, the
present example showed that it is possible to allow stem cells
derived from iris pigmented epithelial cells of an animal to be
differentiated into mesodermal cells and endodermal cells as well as
ectodermal cells. That is, the present embodiment showed that the
cells obtained by the stem-cell-producing step have tridermic
differentiation potency and can be differentiated into any one of a
mesoderm, an endoderm, and an ectoderm.

Further, Fig. 4 illustrates results of PT-PCR to confirm
expression induction of a gene specific for myocardial cells. RNA
were extracted from the cultured cells obtained at the stage of
culturing the cells on the serum-free media for three days (i.é., the
stem-ccll—producing step S2) and from the cultured cells obtained

at the subsequent stage of culturing the cells for one to two months

(i.e., the stem-cell-culturing step S3).



Al though the iris pignented epithelial cells are
ectodermal cells, the present exanple showed that it

is possible to allow stemcells derived fromiris

pi gmented epithelial cells of an animal to be
differentiated into nesodermal cells and endoder mal

cells as well as ectodermal cells. That is, the
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differentiated into tissue cells, and in the
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quite I ted kinds of cells. show
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Ogéﬂfe(tfc beueﬁgwe%ﬁv&l pprent of nouse” shown in Fig.
known that after birth Cct-3/4 is expressed

onI y i ﬁhespmsnat cenopke extumdnediaxprassionepf ditcd/ 4 dn iris

ShEME eolf las oéttnatal mouse and a postnatal rat and in parts of stem

cells obtained from their iris tissue. The result is illustrated in Figs.
6(a) and 6(b). Fig. 6(a) illustrates stem cells obtained from an
eleven-day-old rat using the method according to the present
invention and labeled by Oct-3/4 antibody staining and DAPI
staining. The white color indicates the labeled portion. Fig. 6(b)
illustrates stem cells obtained from a three-week-old rat using
the method according to the present invention and labeled by
Oct-3/4 antibody staining and DAPI staining. The white color
indicates the labeled portion. From Figs. 6(a) and 6(b), it can be
understood that an Oct-3/4 gene and a gene product (Oct-3/4
protein) were expressed both in the iris tissue of the postnatal

mouse and the postnatal rat and in the parts of the stem cells



believed that Oct-3/4 is not expressed in another type
of somatic cell tissue after birth. The present
exanpl e exam ned expression of Oct-3/4 iniris tissue
of a postnatal nouse and a postnatal rat and in parts
of stem cells obtained fromtheir iris tissue. The
result is illustrated in Figs., 6(a) and 6(b). Fig.
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As described above, according to a method of the present

invention for producing tissue cells, pluripotent stem cells
differentiable into various tissue cells are produced from iris
pigmented epithelial cells of an animal, and various tissue cells
can be produced from the pluripotent stem cells. The tissue
cells can be used as a transplant source in regenerative medical
treatment.

Further, tissue cells obtained by the producing method of
the present invention can be provided as a transplant source,
which solves problems such as immunological rejection in cell
transplantation, ethical issues, and unbalance between the

demand and supply of transplant source cells.



invention, and all such nodifications as woul d be
obvious to one skilled in the art are intended to be
included within the scope of the follow ng clains.

| NDUSTRI AL APPLI CABI LI TY As descri bed above, according
to a nethod of the present invention for producing
tissue cells, pluripotent st Ewcells differentiable
into various tissue cells are"produced fromiris
pCdEMBd epithelial cells of an animal, and various

tissue,cells n.b roduced.fromt he pluri potent
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culturing technique, the iris pignmented epithelial

cells being isolated froman eyeball of an aninal; -
and ob2ailhiengethedurcemidingf tooflaime Iplwhiepeireihe stremal is

cel |,s culturing th |l uripotent stemcells. 2. The
R & TR E Bt AR S he ool el (s
chicken, a nouse, a rat, or a human. 3. The net hod

according to Caiml or 2, wherein the aninmal is a
post nagalThedingthod agaprding 40 Pleimedhed decyhgrein the

t ' : WhgLein the pluripotent
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4. The method according to any one of Claims 1 to 3,
wherein the pluripotent stem cells are Oct-3/4 positive and/or

tridermic differentiable.

5. The method according to any one of Claims 1 to 4,
wherein the isolating of the iris pigmented epithelial cells
includes:

an iris-tissue-extirpating step of extirpating iris tissue
from the eyeball of the animal; and

an iris-pigmented-epithelial-cell-separating step  of
separating iris pigmented epithelium from the iris tissue thus

extirpated.

6. The method according to Claim 5, wherein the
iris-tissue-extirpating step includes:

an iris-tissue-excising stage of excising only iris tissue



tridermc differentiable. 5. The nethod according to
any one of Clains | to 4, wherein the isolating of

the iris pignmented epithelial cells includes: an

iris- ti s sue -extirpating step of extirpating iris
tissue fromthe eyeball of the animal; and an iris
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t fresn e htehesse balt tof ripet #dim61; The met hod according to
Caimb5b, wherein,the irjs-tis sue -extj.rpating step, . .
nol udl: SHAVR SreqreRt Stags Pl SHEISEHRE RC dRidisfgiris
ofik¥ukrtcsehpgietreddmdri9omide eyebal | of the ani mal;

an enzyne treatnent stage of sub{ecti ng the excised
iris @NssullpdleszgwestedBgnentiaghd &f  restoring  the

| EhSotdeS PMetEASTHAY HRdgt age of restoring the
enz -treat egSjTtrir%’{sl t}lssue. 7. The nethod according to
any one of Clainms | to 6, wherein, in the step of

obt ai ni,ng.,t he tissue cells. framthe pluripatent stem
cel s 7t PEHO| Tt BOR e ACCRT TS dl &7 Sheiot CleRTSatold 6
| Aherene ah hke sk¥pestobbidissHe €BE! $idAVicCWdilY i#8m the

the pluripotent stemcells under differentiation
i piudpatentorfdem orcells, Theemephedpatent disigmo Ctlds mare

71; ' u ri ' r i At .
B bl O o 0o, D (oS, By turing
nétdoclacgwidintg stenC aialls, wddrrei différerseéationi sinducing
fetal,.calf serumor avian serum 10. The nethod
2CRAHINY to aim8 or 9, wherein, in the culturing

under the differentiation inducing condition, a growth

factor is further used.
8. The method according to Claim 7, wherein the culturing

under the differentiation inducing condition is conducted with

SErurm.

9. The method according to Claim 8, wherein the serum is

fetal calf serum or avian serum.

10. The method according to Claim 8 or 9, wherein, in the
culturing under the differentiation inducing condition, a growth

factor is further used.

11. The method according to Claim 10, wherein the
growth factor is EGF or FGF.

12. Tissue cells obtained by a method according to any

one of Claims 1 to 11.

13. The tissue cells according to Claim 12, wherein the

tissue cells are ectodermal cells or cells derived from ectoderm,



11. The nmethod according to Caim 10, wherein the

gromh factor is EGF or FG-. 12. Tissue cells obtained
by a nethod according to any one of Clainms 1 to 11.

13. The tissue cells according to Caim12, wherein

the tissue cells are ectodernmal cells or cells

derived fromectoderm -26- nesodernal cells or cells
derived fromnesoderm or “efidodernal cells or cells
dméscﬂ:thzfmaln emlih;derdn téllsTheetiveslue feminl s rAesodei®fg or

im1 erein the tiss ye cells forns
{ Padolerst (fﬁ;u%\ﬂr %&3?%?%‘[}?@%% oderm.

14. The tissue cells according to Claim 12 or 13, wherein

the tissue cells forms tissue forming an intravital organ.



