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WHAT IS CLAIMED IS:

1. An isolated population of human pluripotent stem cells comprisiig at

layers.
2. A method of expanding and maintaining pluripotept stem cells (PSCs) in
an undifferentiated state, the method comprising:
(a)  passaging the PSCs in a suspension culture by mechanical dissociation of
PSC clumps to single cells for at least 2 and no more than'10 passages, to thereby obtain
a suspension culture of PSCs devoid of clumps, and;
(b)  passaging said suspeﬁsion culture of PSCs devoid of said clumps without
dissociation of said clumps,
thereby expanding and maintaining the/PSCs in the undifferentiated state.
3. The method of claim 2,Aurther comprising culturing said PSCs under
conditions which allow expansion of/the pluripotent stem cells in the undifferentiated

state.

4. A method of deriving an embryonic stem cell line, the method
comprising:

(a) obtaining embryonic stem cells (ESCs) from a pre-implantation stage
blastocyst, post-impJdatation stage blastocyst and/or a genital tissue of a fetus; and

(b)  pagSaging said ESCs in a suspension culture by mechanical dissociation
of ESC clumpg to single cells for at least 2 and no more than 10 passages, to thereby
obtain a suspension culture of ESCs devoid of clumps, and;
passaging said suspension culture of ESCs devoid of said clumps without
fation of said clumps,

thereby deriving the embryonic stem cell line.
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5. The method of claim 4, further comprising culturing said ESCs under

conditions which allow expansion of the embryonic stem cells in the undifferentiat

state.

6. The method of claim 2 or 4, wherein said passaging is perfo

conditions devoid of an enzymatic dissociation.

7. A method of cloning pluripotent stem cells, comprising;

culturing a single pluripotent stem cell obtained according toAhe method of claim
2 or 3, or a single embryonic stem cell obtained according to the giethod of claim 4 or 5,
in a suspension culture under conditions which allow eXpansion of said single
pluripotent stem cell or of said single embryonic stem cell #n the undifferentiated state,
thereby expanding said single pluripotent stem cell or sfid embryonic stem cell into a
clonal culture,

thereby cloning the pluripotent stem cells.

8. A method of generating lineage/specific cells from pluripotent stem cells,
the method comprising:

(a) culturing the pluripotent gfem cells in a suspension culture according to
the methed of claim 2, 3, 5 or 6, to thefeby obtain expanded, undifferentiated pluripotent
stem cells devoid of clumps; and

(b)  subjecting said expanded, undifferentiated pluripotent stem cells devoid
of clumps to culturing condiflons suitable for differentiating and/or expanding lineage
specific cells, '

thereby generating lineage-specific cells from pluripotent stem cells,

9. A
method comprisihg:

@

the methog/of claim 2, 3, 5 or 6, to thereby obtain expanded, undifferentiated pluripotent

thod of generating embrycid bodies from pluripotent stem cells, the
culturing the pluripotent stem cells in a suspension culture according to

stem cefs devoid of clumps; and
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WHAT IS CLAIMED IS:

1. An isolated population of human pluripotent stem cells comprisi
least 50% human pluripotent stem cells characterized by an OCT4*/TRA1-60" 1-81°
/SSEA1"/SSEA4" expression signature, wherein said human pluripotent stemy/cells are
capable of differentiating into endoderm, ectoderm and mesoderm embpyonic germ

layers,

2. A method of expanding and maintaining pluripotent/Atem cells (PSCs) in
an undifferentiated state, the method comprising:

(a) passaging the PSCs in a suspension culture by hechanical dissociation of
PSC clumps to single cells for at least 2 and no more than J0 passages, to thereby obtain
a suspension culture of PSCs devoid of clumps, and,

(b)  passaging said suspehsion culture of PECs devoid of said clumps without
dissociation of said clumps,

thereby expanding and maintaining the P8Cs in the undifferentiated state.

3. The method of claim 2, fyfther comprising culturing said PSCs under
conditions which allow expansion of tife pluripotent stem cells in the undifferentiated
State.

4. A method of Aeriving an embryonic stem cell line, the method
comprising:

(a) obtaining gmbryonic stem cells (ESCs) from a pre-implantation stage

blastocyst, post-implaafation stage blastocyst and/or a genital tissue of a fetus; and

(b)  pass

of ESC clumps tg single cells for at least 2 and no more than 10 passages, to thereby

ing said ESCs in a suspension culture by mechanical dissociation

obtain a suspep$ion culture of ESCs devoid of clumps, and;

©

dissociatjon of said clumps,

passaging said suspension culture of ESCs devoid of said clumps without

thereby deriving the embryonic stem cell line.




WO 2012/032521 PCT/IL2011/000722

106
5. The method of claim 4, further comprising culturing said ESCs ungér

conditions which allow expansion of the embryonic stem cells in the undifferengfated

State.

6. The method of claim 2 or 4, wherein said passaging is performed under

conditions devoid of an enzymatic dissociation.

7. A method of cloning pluripotent stem cells, comprising;

culturing a single pluripotent stem cell obtained accordipg to the method of claim
2 or 3, or a single embryonic stem cell obtained according to/he method of claim 4 or 5,
in a suspension culture under conditions which all expansion of said single
pluripotent stem cell or of said single embryonic stem/Cell in the undifferentiated state,
thereby expanding said single pluripotent stem cell/or said embryonic stem cell into a
clonal culture,

thereby cloning the pluripotent stem celfs.

8. A method of generating ligeage-specific cells from pluripotent stem cells,
the method comprising:

(a) culturing the pluripgfent stem cells in a suspension culture according to
the method of claim 2, 3, 5 or 6, fo thereby obtain expanded, undifferentiated pluripotent
stem cells devoid of clumps; gfd '

(b)  subjecting sdid expanded, undifferentiated pluripotent stem cells devoid
of clumps to culturing gonditions suitable for differentiating and/or expanding lincage
specific cells, /

thereby geptrating lineage-specific cells from pluripotent stem cells.

9. A method of generating embryoid bodies from pluripotent stem cells, the

sgém cells devoid of clumps; and
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(b)  subjecting said expanded, undifferentiated pluripotent stem cells devoi

of clumps to culturing conditions suitable for differentiating said pluripotent stem cglls
to embryoid bodies;

thereby generating the embryoid bodies from the pluripotent stem cells.

10. A method of generating lineage-specific cells from pluripotgnt stem cells,
the method comprising:

(a) culturing the pluripotent stem cells in a suspension gdlture according to
the method of claim 2, 3, 5 or 6, to thereby obtain expanded, undifferentiated pluripotent
stem cells devoid of clumps;

(b) subjecting said expanded, undifferentiated pldripotent stem cells devoid
of clumps to culturing conditions suitable for differentiatfhg said pluripotent stem cells
to embryoid bodies; and

(c) subjecting cells of said embryoid bogdies to culturing conditions suitable
for differentiating and/or expanding lineage specific cells;

thereby generating the lineage-specific gells from the pluripotent stem cells.
11.  The method of claim 2 of'4, wherein said suspension culture devoid of
clumps comprises single cells or small€lusters, each of said clusters comprising no more

than about 200 pluripotent stem cel}4.

12.  The method of Any of claims 2-7, wherein said culturing is effected under

culturing conditions devoid/of substrate adherence.

13.  The mgthod of any of claims 2-7, wherein said culturing conditions being
devoid of a Rho-asgociated kinase (ROCK) inhibitor,

14. /The method of any of claims 2-3 and 6-13, wherein said pluripotent stem

cells are h¥man pluripotent stem cells.
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16.  The method of claim 14, wherein said human pluripotent stem cells are

induced pluripotent stem cells,

17. An isolated population of pluripotent stem cells devoid of cell £lumps
generated according to the method of any of claims 2-7, and 11-16 and being £apable of

differentiating into the endoderm, ectoderm and mesoderm embryonic ge

18. A method of generating a mesenchymal stem cell in a gspension culture,
comprising culturing the pluripotent stem cells of claim 1 or 17 in/a suspension culture
under conditions suitable for differentiation of pluripotent steny cells to mesenchymal
stem cells,

thereby generating the mesenchymal stem cell in the/suspension culture.

19. An isolated population of mesenchfmal stem cells (MSCs) in a

suspension culture generated by the method of clai

20.  The isolated population of megénchymal stem cells of claim 19, wherein
at least 40% of the cells are characterizgd by a CD73+/CD31-/CD105+ expression

signature.

21,  The isolated populagion of MSCs of claim 19 or 20, wherein said MSCs
are capable of differentiation in # suspension culture into a cell lineage selected from the
group consisting of an adipogénic lineage, an osteoblastic lineage, and a chrondrogenic

lineage.

22, A mephod of generating a neuronal progenitor cell in a suspension
culture, comprising/culturing the pluripotent stem celis of claim 1 or 17 in a suspension
culture under coAditions suitable for differentiation of neuronal progenitor cell,

generating the neuronal progenitor cell in the suspension culture.

An isolated population of neuronal progenitor cells in a suspension

cultupé generated by the method of claim 22.
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24. A culture medium comprising interleukin 11 (IL11) and Cilia

Neurotrophic Factor (CNTF).

25.  The culture of claim 24, wherein said IL11 is provided at a congéntration

of at least 0.1 ng/ml.

26. The cell culture of claim 24, wherein said CNTF j

concentration of 1 ng/ml.

provided at a

27. A culture medium comprising basic fibroblast growth factor (bFGF) at a

concentration of at least 50 ng/ml and an IL6RIL6 chimera.

rein said concentration of said
to 150 ng/ml.

28. The culture medium of claim 27, w

bFGF is selected from the range of between 50 ng/

29.  The culture medium of any of/claims 24-28, further comprising serum

replacement.

30. The culture medium gt claim 29, wherein said serum replacement is

devoid of animal contaminants,

31. A culture mgdium comprising an animal contaminant-free serum

replacement and an IL6RIIA chimera.

32.  The cdlture medium of claim 31, wherein said IL6RIL6 chimera is

provided at a concgntration of 50-150 ng/ml.

33. The culture medium of claim 31, wherein said IL6RIL6 chimera is
provided 2 a concentration of 50-150 pg/ml.
34.  The culture medium of any of claims 24-26 and 31-33 further comprising

ic fibroblast growth factor (bFGF).
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35.  The culture medium of any of claims 31-34, further comprising ascgfbic

acid.

36.  The culture medium of claim 35, wherein said ascorbic acidAs provided

at a concentration of 25-100 pg/ml.
37. The culture medium of claim 27, or 28, wherein s;aid GF is provided at
a concentration of 100 ng/ml and said IL6RILS6 is provided at g/concentration of 100

ng/ml.

38. The culture medium of claim 27, or 28, whgfein said bFGF is provided at

a concentration of 100 ng/ml and said ILO6RILG is prgfided at a concentration of 100
pg/ml.

39.  The culture medium of any of clgfms 31-34 further comprising TGFp.
40.  The culture medium of claipi 39, wherein said TGFp comprises TGFp1.

41.  The cuiture medium ofclaim 39, wherein said TGFp comprises TGF33.

wherein A concentration of said IL6 is at least 3 ng/mi.
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45. A cell culture comprising pluripotent stem cells and a culture mediu

which comprises interleukin 11 (IL11) and oncostatin.

46. A method of expanding and maintaining pluripotent stem cefls in an
undifferentiated state, the method comprising culturing the pluripotent ste
culture medium of any of claims 24-41, thereby expanding and

pluripotent stem cells in the undifferentiated state.

47.  The method of claim 46, wherein said expanding’and maintaining said

pluripotent stem cells in said undifferentiated state is effected ig a suspension culture.

48.  The method of any of claims 46 «nd 47, wHerein said culturing is effected
under conditions which enable expansion of said pluripbtent stem cells as single cells.

49, A method of generating lineage-spécific cells from pluripotent stem cells,
the method comprising:

(a)  culturing the pluripotent stefh cells according to the method of any of
claims 46-48, to thereby obtain expanded/ undifferentiated stem cells;

(b)  subjecting said expapded, undifferentiated stem cells to culturing
conditions suitable for differentiatipg and/or expanding lineage specific cells;
thereby generating the linage-specific cells from the pluripotent stem cells.

50. A cell cultupé comprising a population of pluripotent stem cells generated
according to the method/of any of claims 46-48, said population comprises at least 1000
pluripotent stem cells/er milliliter of culture medium.

51.
comprise a /culture medium which comprises interleukin 11 (IL11) and Ciliay

NeurotropHic Factor (CNTF).

e method of any of claims 2-16, wherein said culture conditions
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Claims:

1. An isolated population of human pluripotent stem cells comprising at least 50%
human pluripotent stem cells characterized by an OCT4"/TRA1-60/TRA1-81
/SSEA1'/SSEA4™ expression signature, wherein an expression level of said OCT4 in said
human pluripotent stem cells is higher than in human embryonic stem cells (ESCs) grown on
mouse embryonic fibroblasts (MEFs) and wherein said human pluripotent stem cells are

capable of differentiating into endoderm, ectoderm and mesoderm embryonic germ layers.

2. A method of expanding and maintaining pluripotent stem cells (PSCs) in an
undifferentiated state, the method comprising:

(a) passaging the PSCs in a suspension culture by mechanical dissociation of PSC
clumps to single cells for at least 2 and no more than 10 passages, to thereby obtain a
suspension culture of PSCs devoid of clumps, and;

(b)  passaging said suspension culture of PSCs devoid of said clumps without
dissociation of said clumps,

thereby expanding and maintaining the PSCs in the undifferentiated state.

3. The method of claim 2, further comprising culturing said PSCs under

conditions which allow expansion of the pluripotent stem cells in the undifferentiated state.

4. A method of deriving an embryonic stem cell line, the method comprising:

(a) obtaining embryonic stem cells (ESCs) from a pre-implantation stage
blastocyst, post-implantation stage blastocyst and/or a genital tissue of a fetus; and

(b)  passaging said ESCs in a suspension culture by mechanical dissociation of ESC
clumps to single cells for at least 2 and no more than 10 passages, to thereby obtain a
suspension culture of ESCs devoid of clumps, and;

(c) passaging said suspension culture of ESCs devoid of said clumps without
dissociation of said clumps,

thereby deriving the embryonic stem cell line.

5. The method of claim 4, further comprising culturing said ESCs under

conditions which allow expansion of the embryonic stem cells in the undifferentiated state.
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6. The method of claim 2 or 4, wherein said passaging is performed under

conditions devoid of an enzymatic dissociation.

7. A method of cloning pluripotent stem cells, comprising:

culturing a single pluripotent stem cell obtained according to the method of claim 2 or
3, or a single embryonic stem cell obtained according to the method of claim 4 or 5, in a
suspension culture under conditions which allow expansion of said single pluripotent stem
cell or of said single embryonic stem cell in the undifferentiated state, thereby expanding said
single pluripotent stem cell or said embryonic stem cell into a clonal culture,

thereby cloning the pluripotent stem cells.

8. A method of generating lineage-specific cells from pluripotent stem cells, the
method comprising:

(a) culturing the pluripotent stem cells in a suspension culture according to the
method of claim 2, 3, 5 or 6, to thereby obtain expanded, undifferentiated pluripotent stem
cells devoid of clumps; and

(b}  subjecting said expanded, undifferentiated pluripotent stem cells devoid of
clumps to culturing conditions suitable for differentiating and/or expanding lineage specific
cells,

thereby generating lineage-specific cells from pluripotent stem cells.

9. A method of generating embryoid bodies from pluripotent stem cells, the
method comprising:

(a) culturing the pluripotent stem cells in a suspension culture according to the
method of claim 2, 3, 5 or 6, to thereby obtain expanded, undifferentiated pluripotent stem
cells devoid of clumps; and

(b) subjecting said expanded, undifferentiated pluripotent stem cells devoid of
clumps to culturing conditions suitable for differentiating said pluripotent stem cells to
embryoid bodies;

thereby generating the embryoid bodies from the pluripotent stem cells.

10. A method of generating lineage-specific cells from pluripotent stem cells, the

method comprising:




107

(a) culturing the pluripotent stem cells in a suspension culture according to the
method of claim 2, 3, 5 or 6, to thereby obtain expanded, undifferentiated pluripotent stem
cells devoid of clumps;

(b)  subjecting said expanded, undifferentiated pluripotent stem cells devoid of
clumps to culturing conditions suitable for differentiating said pluripotent stem cells to
embryoid bodies; and

(c) subjecting cells of said embryoid bodies to culturing conditions suitable for
differentiating and/or expanding lineage specific cells;

thereby generating the lineage-specific cells from the pluripotent stem cells.

11.  The method of claim 2 or 4, wherein said suspension culture devoid of clumps
comprises single cells or small clusters, each of said clusters comprising no more than about

200 pluripotent stem cells.

12.  The method of any of claims 2-7, wherein said culturing is effected under

culturing conditions devoid of substrate adherence.

13.  The method of any of claims 2-7, wherein said culturing conditions being
devoid of a Rho-associated kinase (ROCK) inhibitor.

14.  The method of any of claims 2-3 and 6-13, wherein said pluripotent stem cells

are human pluripotent stem cells.

15.  The isolated population of cells of claim 1 or the method of claim 14, wherein

said human pluripotent stem cells are embryonic stem cells.

16.  The isolated population of cells of claim 1 or the method of claim 14, wherein

said human pluripotent stem cells are induced pluripotent stem cells.

17. An isolated population of pluripotent stem cells devoid of cell clumps
generated according to the method of any of claims 2-7, said isolated population comprises at
least 50% human pluripotent stem cells characterized by an OCT4'/TRA1-607TRA1-81
/SSEA1"/SSEA4™ expression signature, wherein an expression level of said OCT4 in said

human pluripotent stem cells is higher than in human embryonic stem cells (ESCs) grown on
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mouse embryonic fibroblasts (MEFs), and being capable of differentiating into the endoderm,

ectoderm and mesoderm embryonic germ layers.

18.  The method of any of claims 2-16, wherein said culture conditions comprise a
culture medium which comprises interleukin 11 (IL11) and Ciliay Neurotrophic Factor
(CNTF).

19.  The method of any of claims 2-16, wherein said culture conditions comprise a
culture medium which comprises basic fibroblast growth factor (bFGF) at a concentration of

at least 50 ng/ml and an IL6RIL6 chimera.

20.  The method of any of claims 2-16, wherein said culture conditions comprise a
culture medium which comprises an animal contaminant-free serum replacement and an

1L6RIL6 chimera.

21.  The method of any of claims 2-16, wherein said culture conditions comprise a
serum-free culture medium which comprises a soluble interleukin 6 receptor (sIL6R) and
interleukin 6 (IL6), wherein a concentration of said sIL6R is at least 5 ng/ml, and wherein a

concentration of said IL6 is at least 3 ng/ml.

22.  The method of any of claims 2-16, wherein said culture conditions comprise a

culture medium which comprises interleukin 11 (IL11) and oncostatin.

23.  The isolated population of human pluripotent stem cells of claim 1, wherein
said expression level of said OCT4 in said human pluripotent stem cells is at least 8-folds

higher than in said human ESCs grown on said MEFs.




