-1- DESCRI PTI ON METHOD FOR PRODUCI NG Tl SSUE CELLS FROM PLURI POTENT
STEM CELLS DERI VED FROM I RIS PI GVENTED EPI THELI AL CELLS OF AN MAL,
AND Tl SSUE CELLS OBTAI NED BY METHOD TECHNI CAL FI ELD The present
invention relates to a nmethod for producing tissue cells from
pluripotent stemcells produced fromirijs pignented epithelial cells
of an animal. The present inventi tes to tissue cells

obt ai ned by the nethod. BACKG?QJN%@@%Q& y, attention has been
paid to such regenerative nedical treat rrent that transplants cells
built by using pluripotency of brain- ﬁl ne-derived neural stem

cel : s or that of HETEOR @RbPBéTi?UGsTﬂ\Kﬁn SNEE CHbdisc HROM
t .
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ethical issues, @HI’MEIEMADOGEMJSI\EHNAMQMMM BEBUE CELLS
transpl ant cell sources. Accordl wh ecqones possible to
use, as a transplant sour ce, O A&ﬁ@@r ITET l§transp| ant

reci pient per se, autotransplantation becones possi bl e, thus sol ving
the foregoing problens. An exanple of cells expected to serve as the
transplant sources is iris pignented epithelial cells of an eyeball.

Iris pignent i II's are a conmponent of an iris serving
as tissue f(ﬁggwn (ﬂgta@]@ﬁgrrow ng a pupil in accordance wth an
amount of |ight sphaspicdedd] USterdiloBNBeldtedftd agMetMyd for2progactigs

a retina. The inventors of the present invention have reported in, .
( tissue cells from pluripotent stem cells produced from iris

pigmented epithelial cells of an animal. The present invention

also relates to tissue cells obtained by the method.

BACKGROUND ART

Recently, attention has been paid to such regenerative
medical treatment that transplants cells built by wusing
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 immunoclogical 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 Document 1 (Experimental Cell Res. (1998) 245, 245-251)
that the inventors have successfully isolated and cultured iris

pi gnented epithelial cells of a chick. Furthernore, the inventors
have made it possible to isolate and culture mammalian iris cells
(fromnouse, rat, or human enbryo) by_a method inproved fromthe
process of Non- Pat ent .Docunent 1 (see Non-Patent Document 2: Nature
NeurOSC|ence“*¥%5@T?rﬂ P#2), 1163). It is possible to collect part of
iris pignented ep*rheehﬁ@énfb%l of fH@%l%sféﬁTt' ﬁwexﬁ%nSEath% s6Qaks, uhf
it becones possible to produce tissue ce usin ris nente
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nmet hod, the qda, (pz,d 1t1t@)t| ssue cells making it possible to solve
probl ens suc i rmunol %gl cal rejection in cell transplantat.ion,
ét hi cal i ssues Hnis papsibinde erliswepatinel ddnarigmenied ppithelpl cells

t ranspl ant sft:fSlc—é/ | ngﬁ%fé%% & §(,g‘%gﬁgfo%: fW%o@%l Is Iﬁ%u{c%] Qéduce

diligently 5 AtREi Rt he ~ob) ect ven ors

found that afisq@gredhi dyi mmhgaimcmgmmbﬁueprtgelial enallsel tepenrdeative

specific Cmrtnlércﬁca(_:lotr}gla%rln%?ﬁ: uélgeg csélfsmof %f'ule Sp.sttient per se will be realized.
(To the best of the inventors’ search, there is no document
concerning a method according to the present invention for
producing tissue cells from stem cells derived from iris pigmented
epithelial cells of an animal, and tissue cclls 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 mass cul turing
technique to selectively culture iris pignented epithelial cells
isolated froman eyeball of an aninmal. Further, the inventors have
al so found that the aggregate has an enbryoid body structure which
contains various tissue cells such as puscle cells, vascul ar
endothelial cells, and other cells. Based on these

i nventors halRVeBiAISRREE (RBIG: BR_hAT AGEFREAS. 1S th&%lqegi Bohgultifing
| nventor s hayg,houds! AsladhessdamCRldIBufd CcolittioRe! Gl Sitefh cebils
differentiabl€ into various types of tissue, the stemcells being
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ani mal . Mor epig&henbgdcaplwehag ctaﬁe byunslmgt elne ﬁcbmdcebhgulated mass
enbryoi d body structure _can be forned. -4- The

structure whtBHUWHRAE afsrhpiadrg ethe 1ris plgmente %%Ieiila ctits® bemg
isolated from the eyeball of the animal.

In order to attain the foregoing object, a method of the
present invention for producing tissue cells includes the steps
of: obtaining pluripotent stem cells by selectively culturing iris
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 nade mainly fromES cells subjected
to differentiation induction. Since the enbryoid body contains
tridermc cells, the iris-derived stemcells are believed to have
toti potency like ES cells. Accordingly, in the present invention,
the cells contained in the enbryoid bod)5r structure derived fromiris

epithelial cells are referred to as "tissue cells .derived fromiris
pi gmented epi t hel TAf e@bryodd Beddnismal strugtiyrep gl soBhpEs tissue
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the nmethod of the present invention for -5-
do not have problems such as immunological rejection and

‘ethical issues to which the use of ES cells face because ES cells
are derived from a fetal embryo. Further, unlike pluripotent
adult progenitor/stem cells (MAPC), the pluripotent stem cells
do not require a highly invasive collection method such as bone
marrow puncture.

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 postnatai 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

i nducing condition. Here, what is meantghy "culturing under the
differentiation inducing condition” is culturing under, an publ i cliy
known conveRiGHEINGAdPsHencalsi @ﬁeéqﬂlgﬁq?f 8Peripht el cELG sStep ©

Speci fical | y,p 4.t ri o] Y, i I i S
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e ATt or ot e aediso TP SiitRing (sS wibst el SRR o ofls iy
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collected froma patient per se. Therefore, according to the present
i nvention, tgrewthsfartorelels. , WHEh BGH, KeNTF IRAkits aslded,tomrs pldhire

source in regeperative nedi cal .treat t e I ed f LI
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isolating of the iris pciggmant ed epithelial cells ipcludes: an
iris-tissuelBREEr fHPERg ot dseReexallpabyndsings ¢HEIIE r yrache the

differentiation inducing condition.

It is preferable that the culturing under differentiation
inducing condition be conducted with use of a serum. The
serum is for example a fetal calf serum or an avian serum.

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-pignented-epithelial-cell-separating step of separating iris

pi gnmented epitheliumfromthe iris tissue thus extirpated. According
to this arrangenent, the tissue cells of the present invention can
be efficiently produced by efficiently 6sgparati ng the iris pignmented
epithelial cells of the animal. Further,” in the present invention,
the iris-ti¢geealixtirpat®hg stepthicl udes:ammaki s-ti sst@dexci si n
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transpl ant cell source which solves problens such S | ol ogi.cal .
rej ection catREF BY SOIPING Qﬁiﬁllélﬁt HERYR, goé? H%@a?y‘?l%%ﬂgr%?f ‘glaq:]@%lmal,
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cells derived from oder or, endodernpl cells or cells derived
from endoder Wswﬁi?ggg%?%zgmphgeﬁc%@d@lsggﬁfﬂsleof the present

invention formtigseerfRidn ity @s hPFdapeioRntr 88d. tidhae" defisUaf the

formng an intravital organ" specifically neans nerve_tissue, .

muscul ar ti spoeseipaimvenitigmecan be efficiently produced by efficiently
extirpating only the iris tissue from the eyeball of the animal.

The tissue cells according to the present invention are
obtained by using a method of the present invention for
producing the tissue cells. As described above, the tissue cells
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 neural organ, a -7-
muscul ar organ, a heart, a blood vessel, and the |like, respectively.
For a fuller understanding of the nature and advantages of the

i nvention, reference should be nade to the ensuing detailed
description taken in conjunction with t acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF DRAWNGS Fig. 1 is'a schematic flow chart

i |1 ustrati ngrarsaxanplargsn, aangtersd, aécobady vesspb predenthe like,
i nvention folre %CEH% g tissue cells. Figs. 2 are diagrans
illustrating s {{es o stemcells accordi ng to Exanple 1. Fig. 3(a)
and Fig. 3(b) ar eFdr agifatieri hhds:t*swﬂdﬁgl@@grﬂmtﬁurbahaﬂeddwﬁaﬁiages
desm n (nuscl el |, marker an i bod staining, (n eus)
Exanple 1. FP %$ g vgng ?qq r%h‘?ﬁgi her B"% ﬂif%cﬁpﬁpéﬁlg
cell's in eachesliap of &e@%iygsm&neacﬂamsumceldoﬁjmfetwms Witgrentied
epithelial cells in Exanple 2. Fig. 5 is a diagram explaining an

expr essi on pmmcan@amrym@cirawmgm an initial devel opnental process of
a nouse. Fig. 6(a) is a diagramillustrating a result of labeling a
rat-obtained stemcell by Oct-3/4 antibody staining and DAPI

stai ning in BRAEE BEBCRIBTIONODH Bmt\mamam illustrating a result

of labeling a rat-obtained stem ceISiJ_]_0 4 ant 1 body st ai ni Pg

and DAPI st ai ni n@lg n ERFhpracmape FIRHING OUFFIRPLC ©
| NVENTI ON Ong e ciéﬂjdlh% tf) 3he" rbBYgRt h%ry\albh 76: gesauihed
bel ow with referenceto sent ITnvention is n to be

Iimted to ttieseatwdisrent .

Figs. 2 are diagrams illustrating states of stem cells
according to Example 1.

Fig. 3(a) and Fig. 3(b) are diagrams illustrating aggregates
labeled with desmin (muscle cell marker) antibody or DAPI
staining (nucleus) in Example 1.

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 limited to the embodiment.



-8- For the purpose of solving problens such as inmunol ogi cal
rejection in cell transplantation, ethical issues, and unbal ance
bet ween the demand and supply of transplant cell sources, ‘the

i nventors produced tissue cells derived from iris pignmented
epithelial cells of an animal. A nethodgaccording to the present
enbodi ment for producing tissue cells includes the steps of:
obtaining pluri pBeent thEempidiRashy gkl e%@llvwlégy BEPPR IS isich as
pi gnented e I f S t

t echni que, gﬂﬁb?gﬂ ?éneanﬁlg%i#ﬁ3%§g| ce g%?ﬁg?|§g$§%%3&?P%§f
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pluripotent stemcells cul turi n | u ot ent cel | That
i's, as ShOW_nC?]h gPgrees., ta%% IHEPFPJBT @%?is@ﬁ?ue ?fﬁ %Ilr&%rﬁ ‘ﬁoﬁr
producing ti ﬁ@é‘gapgﬁﬂlér&e@t eﬁ)ﬁﬁ%ha'l rt%lllé.d@fs an animal.

i ris-pigmented- thelial-cell-isolating step (Step 1, hereinafter,
Step i s abbrevi atéd zastspdofattcs;mdangngtq rtke pmﬁﬁﬁn‘éd e@pb@ﬁhmrzalt for
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pi gnent ed eplthe ial cells (h%re eafter thig step is referred to as
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cells with serumo her el nafter step is referred to
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stemcel | -cul turingagtiap efé” Sadwke iheferr ad fige AksBodsof the present
ti ssue-cell-inducing st e The ani mal may be a postnatal indjVi dual
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That is, the rethod AGEOLAINA1EA- 0P RERIANE JrBKCdi 1f e RiRdHG NI

t1ssue

Step is abbreviated as S) of isolating iris pigmented epithelial
cells from an eyeball of an animal; the step of obtaining
pluripotent stem cells by using the floated coagulated mass
culturing technique to selectively culture the isolated iris
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 nmakes it possible to produce tissue cells derived fromiris -9-
pigmented epithelial cells of an adult animal as well as tissue
cells derived fromiris pignented epithelial cells of a neonatal
animal. The iris-pignmented-epithelial-cell-isolating step S1 is not
particularly limted in terns of techniques and other features
concretely adopted therein, as long as"thhe iris pignented epithelial
cells can bep@glh@inmed bpithle¢ial cells of an adult animal as well as tissue
iris-pignmented-epithelial-cell-isalatin
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as to extirpghemdii s tissue froman eyeball of an animal and isolate

iris pignmented epithelial cells fromthe extirpated iris tissue. It
is preferable to The a‘lﬁﬁvllg@ﬂeld‘éﬁinemﬂwh&hcﬂétlﬁpbaﬂmgr@’Sfd? enteis not
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eplthel ial cells |soI at ed rom an eyebalb[s of an ani | . A speci f| c
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stages P6 anﬂ)dﬁﬁrﬁénthﬁ so as to extirpate iris tlssue from an eyeball of an
| animal.

In the stem-cell-producing step S2, it is only necessary to
selectively culture only iris pigmented epithelial cells isolated
from an eyeball of an animal. A specific technique and the like
used in the step are not particularly limited. Generally speaking,
it is only necessary to use a publicly known conventional
technique so as to sclectively 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 {ollowing, 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 |l -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
i ndi vidual cells. For exanple, at the cell dissociation stage P6, a
comercially available trypsin solution,is used to dissociate into
the individual cells the isolated iris prgnented epithelium cells
arranged i n ¢pighelisan- tele foramgaurinhar sheest-ldsarfpre aae diseocieked
dissociationyﬁ;a e.qu tte hsolated iris pigmented epitheliumcells
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eyebal | of tpeebhciymeknown conventional reagent and instrument which
make it possible to dissociate into individual cells the isolated
iris pigmented epithelial cells in the coagulated state.

At the cell culturing stage P7, the isolated iris pigmented
epithelial cells are cultured, in suspension, in a serum-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
eyeball 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
commercially avail able serumfree nediumand a commercially

avai l abl e N2 supplenent is used as a -11-

f1 oat ed- coagul at ed-mass-cul turing culture medium The iris pignmented
epithelial cells dissociated at the cel], dissociation stage P6 are
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serum and thgegregate may become overgrown thereby to be differentiated.

Accordingly, in the present embodiment, it is preferable to carry
out dissociation and passage of cells within three to four days.

Moreover, in the stem-cell-culturing step S3, the stem
cells obtained at the cell culturing stage P7 are cultured with
serum. The stem-cell-culturing step 83 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. Generally 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.



ot her seruns can be exenplified. However, the serumis not to be
limted to these. Further, in the present enbodi ment, these seruns
may be used solely or two or nore of these seruns may be used
according to need. -12- Further, a concentration of the serumis
preferably 5 to 30% and nore preferabl 21_0 to 20% Wen the culture
is conducted at such a serum concentr?tl on, a good result is
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Further, a concentration of the growth factor is not
particularly limited and may be set appropriately according to
need.

Further, in the present embodiment, in the
stem-cell-culturing step 83, 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 nﬁonths 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



body is derived fromthe iris pignmented epithelial cells of the
animal, and the iris pignented epithelial cells are ectodernal
cells. Therefore, the enbryoid body obtained in the present

enbodi ment enconpasses not only neural stemcells but also various
tissue cells such as nuscular cells andjyascular - 13 endotheli al

cells. Thus, according to the present epbodi ment, the ti ssg}g)l cells
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iris-tissue-gxbinidaktdlg step Pl is not particularly limted in termns
of technique and the I'i ke concretely adopted, as |ong as %e iris
ti ssue can be extThRphtedasridhstretes) dpafig. of, the @ﬁiqgﬁ‘li.(’f feprasept

speaking, a %Bloidﬁjn\énlfnqw 59&&&91{1‘%0 NAksGECRBIIGUEnIR¥es at least the
iris-pigmented-epithelial-cell-isolating step S1, the
stem-cell-producing step S2, and the stem-cell-culturing step S3.
Furthermore, the iris-pigmented-epithelial-cell-isolating step S1
includes an  iris-tissue-extirpation step Pl and an
iris-pigmented-epithelial-cell-separating 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 P1 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



be used so as to extirpate the iris tissue fromthe eyeball of the

animal. it is referable to use the nmethod described in Nature

Neur osci ence (2001) 4 (12), 1163 (Non-Patent Docunent 2), so as to

extirpate the iris tissue fromthe eyeball of the aninmal. Here, as

shown in Fig. 1, the iris-tissue-extirpagion step P1 includes: an

iris-tissue-excising stage P3 of excising only the iris -14- tissue

fromthe eyeB&phedfomndianarerall ohithe gnjmalt pafhERRe dreafengut sipge P4

subj ecting t i iLis LSSt t . n
TSt seve. PEsEBlactn; e ARpRAE Ul sBRld RIAHTERAARE FENmeAl Gand
enzyne-treaterd inristissssuestdtingnechtdeatcatdgag Po tdfe prsdseimg the

enbodi nent for produci t.he tissue,cells |.s not limted tg this

arr angenent %@Prﬁﬁytr?ﬁgqq%d’éwa Fher ngreeﬁ.nehﬁoc?l"%ccﬂgmr&ﬁvi g?h%a?:q‘?SSPt

the stages Penfipdimedit fdie pr%ﬁuéiﬁg' steetiashicr ald N9 abeRiMked kd thes
e

described in detail. First, ITiS-tissue-excising stage P3 is not

particul ar| yariamgesaenhandrmgydnclude AnOGHer &ifP-t he |i ke concretel y
BB or ™t oI IE e $Bent U RRCSIGERS B8 1 OBENG! the

eyebal | of the anima nera speaki ng,
convent i onal irtsclastiguectiratieg wsepl Bo will be desxeibee nidetaide Fimsitsthe

tissue fromthe eyeball of the aninmal. For example, at .the.
i ris-ti ssue- BICHSTHE Siciy@epstags Srinist P3| PSRRI REiHA £ SEPS 6 s
are used 10 @XGrAGUENA khe Jikd LSAUREROIUARY SR dndhs AeaRisTBsue

The enzyne treat t stage P4 is desig to subject e iris tissue
fo the enzynean beatxtimpated foonethe oyeleddd of theasimal. Separally speaking,s

pi gnent ed epitheb'.u romthe iris.tissue.,, The enz t.reat ment
Stage P4 i s HoRUBLFD: SN SPYRTSR T CREITST TERRRT dUReT it Pn
l'i ke concr etéﬁs&dﬁs@@;ﬁw €He ifFaneyAld ﬂoﬁ@@ﬁ&ie@gbaﬁ dfulble £hnaknown
conventional technique may be used to subject the iris tissue to_the

enzynme treatment For orekampde ket i tthéasyirisotiseperecesinghe stagg  P3,
et (g SR ADSABIL rhfer! SBord Ure SR B A€My lris
tissue from an eyeball of an animal.

The enzyme treatment stage P4 is designed to subject the iris
tissue to the enzyme treatment in order to make it easy to separate
an iris pigmented epithelium from the iris tissue. The enzyme
treatment stage P4 is not particularly limited in terms 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



epitheliumfroman eyeball of a chicken, at the enzyne treatnent
stage P4, iris tissue is allowed to react for 15 to 40 mnutes in a
di spase solution containing a conmmercially avail abl e di spase.
Thereafter, the iris tissue is allowed to react for 20 to 30 m nutes
in an EDTA solution containing a come{gially avail abl e EDTA

(et hyl enedi am netetraacetic acid). The enzyme and reagent used at
the enzyne tPesgibiento stsgge mabliply Hepwpasenantiensl enaymepng repgent
15 possible . b L el i
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the iris-tissue-restoring-treatment stage PS5 are not particularly
limited. It is possible to use a publicly known conventional culture
medium and reagent which make it possible to recover weakened
iris tissue. _

Further, in the iris-tissue-extirpating 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 PS5, it is possible to separate an
iris pigmented epithelium not only from the eyeball of the chicken
but alsc from an eyeball of an animal such as a mouse, a rat, or a

human being.



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 -cal f-serumcontaining culture nmedium at the
iris-tissue-restoring-treatnment stage Pp: it is possible to separate
an iris pignmented epitheliumnot onl romthe eyebal| of the
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m nutes. Furdhghted. N case of separating an iris pignented epithelium
froman eyeball of a two-nonth-old nouse, it is_particularly
preferabl e that tHerthersinieasse obseparativg as Ké‘éd%lgﬂwrif@@oe@/th@mm

from an eyeball of a twelve-day-old mouse, it is particularly
preferable that the iris tissue be allowed to react in 1000 U/mL
dispase solution at 37°C for 20 minutes, then in 0.05% EDTA
solhution at room temperature for 25 minutes, and then in a culture
medium with 8 % fetal calf serum content at room temperature for
60 minutes.
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/mlL dispase solution at 37°C for 15 to 40 minutes,
then in 0.05 EDTA solution at room temperature for 15 to 60

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



di spase solution at 37C for 30 mnutes, then in 0.05% EDTA solution
at roomtenperature for 40 mnutes, and then in a culture nedium
wth 8 %fetal calf serumcontent at roomtenperature for 30

m nutes. In case of separating an iris pignented epitheliumfrom an
eyeball of a rat, it is preferable thattthe iris tissue be allowed to

react in 1000 U nlL dispase solution at 37C.fo 5tg 40 m nutes,
then in 0. 05SERYR SYHGHESAT O S6THRE AT ST O%Brl&mlﬁ%ﬁs' m nut es,

and then in a cul fargdredh Waowirbing 4R H¥Afighehtéd! dpitHdiuge it an
content at roomtenperature for 30 to 120 mnutes. In case of

separating aeyéhald ofi grsmned epibeiys, iitirisfpreicrable dhabdbe bis disaneahe
nb , 1t f o] hat | rq i : j
500 1o 1000 EPAeH: K aeael df,phBhed 100 (g7, Msndhq QURGLE AERA 4"

then in 0.0537C Go %FRI ABG ehitiues, ahenr oM OGS tped ALUIEDTAr sdhition 48

m nutes, and then in a culture diumwith 8 to 10% fetal, calf serum
content at rE¥ ﬁ‘é%’@ﬁ"%’ﬂ&ﬁf'ef‘f’%rl%otq &%Gn%ﬁlm?ﬁes%ncétﬁlﬁ?eﬂ? PnCHEyEe

of separati ”%_%thfgi Svibh 9N d 1905t hetd1unealf  eghan &bt Mt @room

ni net een- wee uman after birth, it is particularly preferable
that the irismpssamirbdoalltedOtminades. in 1000 U nL di spase

solution at 37C far 30 m.nutes, then in_ 0.05% .EDTA sol ution m
Cenperat ure for 3BURHIRR Gl CAYE YnETPHRERE & (1P ot R PR E T
fetal calf sppui g@néRiBalftofl A0MinéRIPEHRERIACS BB Mhftet eBirths it He
culture nmedium for exanple, a DVEM nedium (manufactured_b

{ nvi trogen Coapdeakirbn)prafenable dhateths drisytisavai Pamliowed afo capet in
serum of an FABHOBYLAL A RUNLOARILD 8 UEPE OMEh minutes, then in 005%

iris-pignment epi I'unt separating step IS no patticular
limted in tEDTA gbitigéohnaigueomntdrheetaterecfonc3@trainuteadeptdedhensin a

long as the irjs pignented epjtheljumc be .separated fromthe iris
ti ssue exti r‘fd-éfttblaei ALEGRLIY | WItY sé%en%i&nr?éfl AT eepe@itent at room

temperature for 60 minutes.

As the culture medium, for example, a DMEM medium
(manufécmred by Invitrogen Corporation) with a commercially
available fetal calf serum of an appropriate amount can be used.

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



the iris tissue including iris stroma and the iris pignented

epi thelium Generally speaking, a publicly known conventi onal

techni que may be used so as to separate only the iris pignmented
epitheliumfromthe iris tissue. For exanple, the
iris-pigmented-epitheliumseparating stgp P2 may be arranged so that
the iris stroma and the iris pignmented " epitheliumare separated by
peel i ng and pigressednepithelial c@?s girgrisplatadely tthel irinfispemeHapating

restored iri [ .09 clal : [ - 177 f ,
Thus. - accor At 1o vt ebSrpieBRITRALAh¥ KRl BRk A S0 02 PEAR
epi thelial cdldves asfliciesttl akpdrdtyot hef ithiesitisspigmentdd padithelials telis,P1
and the iris-pignmented-epjtheliumseparati st P2. This allows
efficient seﬂﬁl&F ngtﬁé?qsrs?@ediog‘g@ﬁf%%gﬁr?‘ﬁ@?? Q‘eébﬁ%‘? CCitther eby
making it possi blﬁﬁ%s_@fiia'cﬂ' £h6te, OBt N8l heSuRIIRL! toSthd\Dresent
descri bed above, the tissue cells according to the present invention
are deri ved ifwentipni areidenivecedrem ttis| pigmeetdd gpathelisl colls grardapd

e 201 et A8 Rl SR s, JHALAY By SRRl R

various ti ssgahechlesctdRmBo@irnehE gstulrimutehbetémi cell giffsreadiable into
epithelial cells of the patient per se. Q/Dre V(fr, b}{hcuj turing the
pl uri pot ent VeFEHT elissIGineRlS vean ol BrPREFed (TR oFh$ Nl Rgmented

condi ti ons, eﬁ{@&ﬁ Ligsus o8l 'Cﬁat@a& ?%é-f uE t *Mére%%?,“i%?dc‘(}ﬁ‘h&% ahe

be utilized ranspl'ant sources in enerative nedi Cal treatnent.
Further, uselatipdienti stemm cedllss uhdehe varesent diffdeditiatnn asnducing

transplant cell,.source can sal ve prabl ens,such as i nol agi cal
rej ection i FOPSIHOREaNEROMS HEF YR ,Cegllsh‘?%télbq g%r&g?r nggﬁ]ﬁﬁgﬁ‘g%&@ can
bet ween t he ilepgndeand sARRiplant sbhipded R RbgssrigRreChlddscal f¢atmeas)
In the follow ng, the present invention w I% be described nore

speci fi cal | yuwithhrr efser ehdbet issnangtls adntheingssent anbpgimenfheas a

exanpl es ar %rgr%plta%tl <i:erﬂ tsou}ge RL5P %%tlvé rf)\{%giérﬂg'such as immunological
rejection in cell transplantation, ethical issue, and unbalance
between the demand and supply of transplant source cells.

[Examples]

In the following, the present invention will be described more
specifically with reference to examples and Figs. 2 to 6(b). The
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?;



[ Exanple 1] (lsolation of Iris Pignmented Epithelial Cells) Only iris
ti ssue was excised froman eyeball of a chick by wusing commercially
available mcro scissors. The iris tissue was allowed to react in
1000 U nL of a dispase solution ("dispase"; manufactured by Godo
Seishu Co., Ltd.) for 15 to 40 mnutes . 37C. Thereafter, the iris
tissue was allowed to re 0.050/¢EDTA

(et hyl enedi dRPRAMEETUSHe fhn&bntira;ego CRYgRtom with 8% fetal falk senpm

room t enper alient Ae@Ebl 16 regasild 01k irid1@isbhi SThesedfeeVas, BEEIME drido
react for 30 to 60 mnutes in a culture medium (" DVEM nedi um'; -19-

manuf act ur ecoblgcting ondiydniscrigoentedngpritheliugsfemaltheairis séssig by

content, thereghy taqr re t bHLbks, tl e. a rs. |
and coll ectl}%agoﬁ&fnﬁr%%%agyg%gﬁ%légfeepﬁ%leq ifairlr-1 rsgmftl:lﬁelrllér)%/]g&t%ﬁéllsl{l}g
by ES: ng Cwiﬁieﬂimhlwaﬁ\s?pbmt&i frioen Grisanaes, the iris pigmented
epi t hel i um was separ at romiris. matrjx, (Fl gated .Coagul ated Mass
Cul turing Techni (ﬂ%@)ﬁt &%@%éﬂ?ﬁ ng . ﬁ?@iﬁéﬁﬂ?ﬁﬂl i um was

di ssoci ated intoieekés edSirpf R ehoiHeYivaM alvh 8Rli8sédixl | Bnto

solution. Thereafter, “the dissoCiated iris pignented epithelia
cel | s were selledty using acodtunertialy avdiladple éripntsadution. ddwyspitesd

mass cul turi .technj gue. ( neurosphere ne ' ' |

1992: 225; tﬁgo%ﬁ%%?{ eﬁﬁ%sp%ﬁnf’%b‘g‘?‘id%‘gggﬂ?%t geif%*s‘@?%u??be??fﬁgﬂpe

medi um was gulfgfednt dé@a-diBdi wm (theMEMAtEd restigithtedramyact cukdring

I nvitrogen Corporation) either with the addition of a 1 / 100 volgge
0

(of an N2 supptlninie (ReMirsRiacemaionl dessHORAcH piatso i % d?
ng/ nL of an 1F7(§:72_1(7f1i0brobl ast growh factor-2; nmanufactured by
PeproTech Inc.), 'or with the addition of a 1/ 100 vol une of an N2
suppl enent  ( manufldsddimedabffodted-toagels t@drmpasatdudt)ring 0@ dilim. was aan

HE eUKems%r{l?nh—iﬁget o edfiggor("Dﬁ%%lganrlge ?ﬁglr”?dn%./nufactured by
Invitrogen Corporation) either with the addition of a 1/100 volume
of an N2 supplement (manufactured by Invitrogen Corporation) and
20 ng/mlL of an FGF2 (fibroblast growth factor-2; manufactured by
PeproTech Inc.), or with the addition of 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



CHEM CON I nternational, Inc.), and 10 ng/nL of an SCF (human SCF
(stemcell factor); manufactured by DIACLONE). Wth rotating by a
commercially avail abl e shaker, the trypsin-treated iris pignmented
epithelial cells were cultured in the

f1 oat ed- coagul at ed- mass-cul turing nmedi ugnin a CO2 incubator for
three to seven days. In this way, stem©CTé&lls were obtained. The

obt ai ned st epd gt ichick end pbseinedely itherleatesl egaglrsrdranaon CHHiLANE

Aggr egat e by I I i r.theei i - eni i al
ot i naol ATSAAEE FiseY wihbRRebpb Eachi e IR AR IERIAR [Fnd
the floated @papuhaiing a omssnerdislly iangjlablensitsspipette. cul t uri ng was
conducted as. follows. The stemcells, .derived. fromthe iri i nt ed
epithelial cé g %AIE%‘ S _EfﬁalaHéa%rs by Byviereen dapiptaton
coagul at ed MB&stihidIfdRg calRed g8y, WiEalaNsbenhaded each of the

follow ng medium (b)”and (c), by using a commercially available
m cropi pet t e(c} (4) DMBMEMrashigm éﬂ@mufmumcédbﬁylmwwqge@geCﬁprporatlon)

Cor poration) ___contai ni fe f r 9 n i r 9
()2 DNEN N i ClPASET e By (361 EcE ol sl B ih ez
contai ni ng felcphg¢alif esehym (8% and growt h factors EG- and FGF2 (20
ng/ mL each). Mbreover, the stemcells were CLiIturegjqfor 1to 2 t hs

by respectivel y Moragvenhdhreatan @llsawgre oultueedyiored ia 2 BYHBgPEs
illustrated Ei : 2 { ai T, t
obt ai ned by PEEEreR (Reie R AFNR POF BREPM. I £ RF AR aperates
[ abel ed usi nglukssaied &igsbBdip )(ans @kcarwesebbtaiaeer) and DAPI

t ai ni I . Th | t ilLlust d in Figs. 3 .
30y Frg 3(a) i ThectReies asorared Boiinouneyhe st PR Rethe
stem cell's imydd@niTe) HHHO{C) (Perd MBd18d Esink esBlR)antibbdy (haiftlar
aggregates obtained by culturing the stemcells in the nmediumof (c¢)

in Fig. 2. IeelFimarkes] andaRdPi(Bpininge(nisileasipdine residicaredlustrpbede

of the aggr el%atﬂ‘?gs.l gf%ﬁla?gd\’\é(tbr)] %‘fén‘é&) ﬁl%%t%]t%s aggregates obtained by
culturing the stem cells in the medium of (b) in Fig. 2. Fig. 3(b)
illustrates aggregates obtained by culturing the stem cells in the
medium of (c) in Fig. 2. In Figs. 3(a) and 3(b), the white part
indicates an image of the aggregates labeled with desmin, and the
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 Exémple 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).



gray part indicates an i mage of the aggregates | abel ed by DAPI
staining (nucleus). [Exanple 2] Iris pignmented epithelial cells were
di ssociated in the sane manner as in Exanple 1. The iris pignented
epithelial cells were cultured for three days in a serumfree nedium
("DVEM F12 nedi un'; manufactured by Iﬂﬂatrogen Corporation), with a
1/100 volune of an N2 suppl enent (manufactured by Invitrogen

Cor por at i on)(1) dtedaleaid/setunt (FEREGH RbEAstL)grod FGFacR6r ngpmL).

manuf act ur ed e ech Ing,), Thereafter ri s pignented
epi t hel i al @15) ng?%?l Saf vt @%A’ } BRdoHEanS Wﬂgﬁ‘lﬁ)hs according to the
floated Coag(lesp qt@:@l,l FRSSs&MlhuERY dBsANs&Eni (2%)NIEETt (PEesggmL)yedidim
having the foll owi ng conpositions (1) to (3). -21- (1) Fetal calf

serum (8%, BGF2((29 ng/mD); and FGF2 (20 ng/nL). (2) Fetal calf
serum (8% and av ( _ r a

serum (2%, EGF (%gﬁnyﬁ%%&edFﬁ’ﬁ% ﬁgﬁh{gﬁﬁﬁr&\géf@itﬁgg?’g&
fromthe obt@bhﬁdqﬁggmgamd R0 - EERnihechbseper wasd usetbenoee vANgeE:
absence and resence 0 expres |on f the fol | owi ngs:
fetoprotein Pr\?&ﬁﬁ’tﬂﬁl PI; tgﬁ eHaw s Q[E WSS AT RRESICHRAER
are nesoder ni?i'arﬁ@f kﬁ{@mﬁné!ndpMEIﬁZ agdhibHbytd Gnésod@i"n%!l ah&rkers; and

ect odermal markers a resul under any one of conditions (1)
(3), expresspan fofanchéubrlited, ‘ghhéls awaseqi@éérméél MIRFESs Hyfv tl"ﬁé‘tﬂt

he ob d | ud I
i e typos. BRett ianr are of Bt fin TCll) B CRERER SIS i e PRer

(aggregat es £ WaE bBservetopEhisy stm)vtnhaﬁhatf thec ebtamteﬂucaggregates
called an e mld body which .is faorned inly fromES cells alg
di f f erent i atiig qi%d‘@ﬁﬂﬁ dﬁffﬁﬁ‘%lntlﬂkﬁ HnE@naki HRe VRFEEUSTRES érr’r B

cells like at? Sg_gg)ryo does. Although the iris pignmented epithelial
cells are ec cells, the o
The result showed that the aggregates have a similar

property to that of a cell structure called an embryoid body which
is formed mainly from ES cells Wby differentiation induction and
which contains various differentiated cells like an embryo does.
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.e., the
stem-cell-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).



present exanple showed that it is possible to allow stemcells
derived fromiris pignented epithelial cells of an animal to be
differentiated into nesodermal cells and endodermal cells as well as
ectodermal cells. That is, the present enbodi nent showed that the
cells obtained by the stemcell-produci step have tridermc
differentiation potency and can be di f'f%gentl ated into any one of a
mesoderm an enddoemnenl dhistemtesciioregsnit bitained oy a gaimpledaken on

lts of PT-PCR fi
For myocar ditPegansaSpk i BB ig o aier vl e Rg s IRRcke ©
obt ai ned at ét@ﬁl-&énqerdaumﬁgl step 19Dt Peraedd, sLafe thallseteabekr aerermm a

for three days t he stemcell-produm ng step S2) and from
cul tured celq\{:&am% e atsampl %lﬁ@%‘@&ué‘ﬁﬁerspﬁgwﬂéuFFﬁHW tWé

cells for o | S
722 "Lane 1S PREIIR IR slimTel pHRELAIEE, Sot diidkh e E““Sﬁa
second day (Wa& hﬁ)muxﬂt thatgaof théhesteahicelluptaduciggstsage $ane fhethe
stemcell-p S2...Further, La | lustrates a,.result
bt al ned 11 GBRCIRT St PmeeIS N FetoltBh et o HieapSie ceus,
condi tion (3nd Bnt s %‘t@ﬂ%—é@lﬂlmﬂ’e{hﬁﬁg' S@pS{IEMSS), Fhempliiepdesyl dtem
it was found that at the stemcel @@produm ng step (Lane I) the

pl uri pot ent cellemwerd Hiffenenéiajed ingo pae dnyeearedal egltsl into tissue

cells, and in't cgll-culturing step (Lane 2), the pluripotent
stem cells werquwgn iated into the nyocardial cells. [Exanple

B] Cct-3/4 is a rotesyke ivhiacblscakprehidd Bpesipressdd ys;bﬂsmﬁcally in

Show t he pr esuidierortiBied Josmaeat &l cier aui: bevien Bmdod: el

after b rih OO are i e Sechd o o I e e s }‘*“?S*d&ﬁf%%

are repr odu@¢w8 /%t ém eatly sdevelopgneheldfemedizdiashostn 3n4Fig dpt It is

expressed | kito anot hetha)épeaﬁer birth Oct-3/4 is expressed only in
spermatogenous cells which are reproductive stem cells. It is
believed that Oct-3/4 is not expressed in another type of
somatic cell tissue after birth.

The present example examined expression of Oct-3/4 in iris
tissue of a postnatal 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 Iabeled 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



somatic cell tissue after birth. The present exanple exam ned
expression of Oct-3/4 iniris tissue of a postnatal nouse and a
postnatal rat and tn parts of stem cells obtained fromtheir iris
tissue. The result is illustrated in Figs. 6(a) and 6(b). Fig. 6(a)
illustrates stemcells obtained froman,, el even-day-old rat using the
met hod according to the present invention and | abel e? by Oct-3/4
ant i body st aibtpmehi®mmARe iristissina . ¢ Tihenane all Qftod/ + RAREYYs t he

apel ed portton. i v indicald! tALELEHEN ée%dglt PBLaiRe, thatids,

t hr ee- week-ol d ratusing accordin e pres
i nventi on arghickbabedotmaticOatell3ttbsamt, | Alsdy condain ropllsnavibell still has

stai ning. The ite color .indicates_ the,l abel ed i . F Fi .
6(a) ang 6( 551}% reaHa t&ﬁ‘?@@?@?%dlé I]'ltatbe&ﬂﬂfie,st P%%%%%R@ é:fr“'l%l Iﬁgﬁe
product (Ccte3fidre PROTEIN 2RI €0 %ﬁﬂ%&saﬁf&@hlgia!ti&ri be thkl Fu&imanaf

the postnatal nouse and the postnatal rat and in_the parts of _the
stem cel | s <c28tunsisk aeHedundemnreper r¢enditionse itiwidl bepegnamossible to

Oct-3/4 positive). This. result ind e t i i .
possi bi lity HrﬁéP)CFr ?’%,no%i%csﬁbies e‘g%grgﬁege?éﬁr" #Egs;egle-#ﬁ 25 gbg%?%&}tﬁ’e
cel I s whi ch rgédidal hasatunditf fisvelvingt egplicatipat eficES Idellst iseeotivsly

possible to purify and culture the cells and to induce C e .

di ff er ent i atReReEf OB PH%QP%EMQW%Q&S&E‘PFS% FasF obibgdissue,
conditions, i ts YoLLiHIe0 RO B & fhie DEUCE. FREIIYS it $5¢Rpeeicks
‘therefrom Resehrch o regenerative " nedical treatnment i'nvolving
(appl i cati on thht ESecef irss itmsaetwilklead tareakzhtoon of egenerafies amadical

huge ethical, issues, |In cas 'ris ti,ssue, it is possible to use

f
cel s of a pE3EREnhHEsIRE %?@FB AR  oxpected | that use of

iris tissue will headnbentied bepid @A v desaanedati wallmdidtious that
treatnent using autotransplantation. The invention, being thus

descri bed, ithewsamebsrap\hoveriathin maaYs My sreyusk (BHAEONHaRaMRPT
ways. Such vyarj ation re_no re : ea?@(gt r e
spirit and 80%% r&gaﬁ‘ﬁ%d ﬁﬁv%n#%%&ﬁgﬁdﬂ%hge%ueiﬁp?%gi [ casﬁog}nés Og?h e
woul d be obyhoestio®, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the

scope of the following claims.

INDUSTRIAL APPLICABILITY
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.



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 stemcells differentiable into various tissue
cells are produced fromiris pignentgg4gpithelial cells of an
animal, and various tissue cells can De produced fromthe

pl uri pot ent d¢M@el|s. The tissue cells can be used as a transpl ant

source in regeneratiye ical trﬁi%t - R I okieSS c
obtai ned by the |%_r' pcjix‘uc{r{n%ﬂr?gl hf(% _c{{}?@h& eﬁs%% 8i r(l:\(/eielr?t’i gﬁecglr}leﬁ%()d
provi ded ascanmpassapt aht stepsad; which sol ves problens such as

i mmunol ogical rejectian in._cell  transplantation, ethical issues, and
unbal ance. bot weoRCEREMAge RHBONETS BT BF B Bis BF L Ebtr CaICRIRE.
-24- CLAI MBirid. pfoiRidied EoitHpauciens tHypsaleriegtéd. céiﬂgl.slf%géﬂo%ass

conprising the Steps of: obtaining pluripotent stemcelTs )
sel ecti vel ycadfuningntechnigiepi yhenewd thgi i pigmertad epjthelialoaelds

coagul at ed Ltur i er ei LFi i t
cpi theli ol oy a0l fT o BARBLAE oM T e ka® bE R BhEBE.FHl
an ani mal ; and obbaiiiing tisssite cellkl & omorhd heuplipsicpat etdmsteliscey| s
by «culturing. the pluyripoptent stemcells. 2. The nethod according to
daiml1, V\héPéW‘FIPSeH'%P 1ppent SEHCRENS: a nouse, a rat, or a
human. 3. The nethod according to Claim1l or 2, wherein the aninal
is a postnatal individual aninmal. 4. The nethod according to any one
of ainms 1 to 32. Tiremtthachecpbudindtehilasmedn sdidrsinrtdeCanimiad is

positive and/ol{. tridermc differenti a?ll e.
a chicken, a mouse, a rat, or a huihan.

3. The method according to Claim 1 or 2, wherein the

animal is a postnatal individual animal.

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-pigmented-epithelial-cell-separating step  of

separating iris pigmented epithelium from extirpated iris tissue.

6. The method according to Claim 5, wherein the

extirpated iris-tissue is tissue restored after enzyme treatment.

7. The method according to any one of Claims 1 to 6,
wherein, in the step of obtaining the tissue cells from the

pluripotent stem cells, the pluripotent stem cells are



5. The nethod according to any one of Clains 1 to 4, wherein the
isolating of the iris pignented epithelial cells includes an
iris-pignmented-epithelial-cell-separating step of separating iris

pi gnented epitheliumfromextirpated iris tissue. 6. The nethod
according to Caimb5, wherein the exti Qated iris-tissue is tissue
restored after enzyme treatment. 7. Thé nethod accordln to any one
of O ains 1dﬂﬁeaentle\kréi &0 ONE PRANSTRAYBES (it BEAVACEl e Dyi guliaring | s
fromthe Li m S o] I 5-
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t he pluri potentisbam cel | s under dlfferentiation i nduci ng condition.
8. The nmethod according to Claim?7, wherein the culturing under the
differentiation inducing condition is conducted with serum 9. The

net hod accordi nggt ad aidihdd WhebLdih dg‘ E@GIQEMT’V' whdRia! theadhlteR i
or avian serum 10. The nethod according to Caim8 or 9, wherein, in

the culturmflamse differantiadiemtingucing aenditigncimeonidarcted wrth h

factor is fg{a th used. 11. The nethod according to Caim 10, wherein
the growth tactor is EG- or FG-.

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.



