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WHAT IS CLAIMED IS:

Is A method of generating mesenchymal stem cells in a suspension culture,
comprising culturing human pluripotent stem cells under conditions suitable for
differentiation of said human pluripotent stem cells to the mesenchymal stem cells, wherein
said human pluripotent stem cells comprise at least 50% human pluripotent stem cells
characterized by an endogenous OCT4"/TRA1-60/TRA1-81/SSEA1/SSEA4™ expression
signature and being capable of differentiating into endoderm, ectoderm and mesoderm
embryonic germ layers in a suspension culture,

thereby generating the mesenchymal stem cells in the suspension culture.

2. The method of claim 1, wherein said conditions comprise culturing the human
pluripotent stem cells in a suspension culture in the presence of a differentiation culture
medium suitable for differentiation of said human pluripotent stem cells to the mesenchymal

stem cells.

3. The method of claim 2, wherein said culturing comprises a gradual transfer of
the human pluripotent stem cells from a culture medium supporting expansion of said human

pluripotent stem cells in an undifferentiation state into said differentiation culture medium.

4. The method of claim 3, wherein said gradual transfer comprises:

(i) culturing for one passage in a medium comprising 25% differentiation medium and
75% of said culture medium supporting expansion of said human pluripotent stem cells in said
undifferentiation state;

(ii) culturing for one passage in a medium comprising 50% differentiation medium and
50% of said culture medium supporting expansion of said human pluripotent stem cells in said
undifferentiation state;

(iii) culturing for one passage in a medium comprising 75% differentiation medium
and 25% of said culture medium supporting expansion of said human pluripotent stem cells in
said undifferentiation state; and

(iv) culturing the cells in a differentiation medium.
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5. The method of claim 4, wherein said culture medium supporting expansion of
said human pluripotent stem cells in said undifferentiation state comprises a culture medium

which comprises interleukin 11 (IL11) and Ciliay Neurotrophic Factor (CNTEF),

6. The method of claim 4, wherein said culture medium supporting expansion of
said human pluripotent stem cells in said undifferentiation state comprises a culture medium
which comprises basic fibroblast growth factor (bFGF) at a concentration of at least 50 ng/ml

and an IL6RILG chimera.

7. The method of claim 4, wherein said culture medium supporting expansion of
said human pluripotent stem cells in said undifferentiation state comprises a culture medium

which comprises an animal contaminant-free serum replacement and an IL6RIL6 chimera

8. The method of claim 4, wherein said culture medium supporting expansion of
said human pluripotent stem cells in said undifferentiation state comprises 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 ILL6 is at least 3 ng/ml.

9. The method of claim 4, wherein said culture medium supporting expansion of
said human pluripotent stem celis in said undifferentiation state comprises a culture medium

which comprises interleukin 11 {IL11) and oncostatin.

10.  The method of claim 4, wherein said culture medium supporting expansion of
said human pluripotent stem cells in said undifferentiation state comprises a culture medium
which comprises replacement, basic fibroblast growth factor (bFGF) and 100 pg/ml of an
IL6RIL6 chimera.

11.  The method of any one of claims 2-10, wherein said differentiation culture

medium comprises serum or serum replacement.
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12, The method of any one of claims 2-10, wherein said differentiation culture

medium comprises serum and serum replacement.

13. The method of claim 11 or 12, wherein said differentiation culture medium

further comprises L-glutamine, beta-mercaptoethanol, and non-essential amino acids.

14, The method of any one of claims 1-13, wherein said culturing said cells is

performed under conditions devoid of substrate adherence.

15. A method of generating a neuronal progenitor cell in a suspension culture,
comprising culturing human pluripotent stem cells under conditions suitable for
differentiation of said human pluripotent stem cells to neuronal progenitor cell, wherein said
human pluripotent stem cells comprise at least 50% human pluripotent stem cells
characterized by an endogenous OCT4'/TRA1-607TRA1-81/SSEA1'/SSEA4™ expression
signature and being capable of differentiating into endoderm, ectoderm and mesoderm
embryonic germ layers in a suspension culture,

thereby generating the neuronal progenitor cell in the suspension culture.

16.  The method of claim 15, wherein said conditions comprise culturing the human
pluripotent stem cells in a suspension culture in the presence of a differentiation culture
medium suitable for differentiation of said human pluripotent stem cells to the neuronal

progenitor cell.

17. The method of claim 16, wherein said differentiation culture medium suitable
for differentiation of said human pluripotent stem cells to the neuronal progenitor cell

comprises retinoic acid.

18. The method of claim 16, wherein said differentiation culture medium suitable
for differentiation of said human pluripotent stem cells to the neuronal progenitor cell

comprises Noggin.
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19.  The method of any one of claims 16-18, wherein said neuronal progenitor

cells expressing Glial fibrillary acidic protein (GFAP), O4, B-Tubulin and/or Nestin.

20. A method of generating an endodermal cell in a suspension culture,
comprising culturing human pluripotent stem cells under conditions suitable for
differentiation of said human pluripotent stem cells to an endodermal cell lineage, wherein
said human pluripotent stem cells comprise at least 50% human pluripotent stem cells
characterized by an endogenous OCT4"/TRA1-60/TRA1-81/SSEA17/SSEA4™ expression
signature and being capable of differentiating into endoderm, ectoderm and mesoderm
embryonic germ layers in a suspension culture,

thereby generating the neuronal progenitor cell in the suspension culture.

21.  The method of claim 20, wherein said conditions comprise culturing the human
pluripotent stem cells in a suspension culture in the presence of a differentiation culture
medium suitable for differentiation of said human pluripotent stem cells to the endodermal

cell.

22, The method of claim 21, wherein said differentiation culture medium suitable
for differentiation of said human pluripotent stem cells to the endodermal cell comprises

Activin,

23.  The method of any of claims 20 to 22, wherein said endodermal cell expresses

PDXI1.

24. The method of any of claims 20 to 22, wherein said endodermal cell expresses

SOX17.

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

(a) culturing the human pluripotent stem cells in a suspension culture, wherein
said human pluripotent stem cells comprise at least 50% human pluripotent stem cells

characterized by an endogenous OCT4"/TRA1-607TRA1-81/SSEA1/SSEA4™ expression
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signature and being capable of differentiating into endoderm, ectoderm and mesoderm
embryonic germ layers in a suspension culture, 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 lincage specific
cells,

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



WHAT IS CLAIMED 1S:

embryonic germ layers in a suspension culture,

thereby generating the mesenchymal stem cells in the suspension ulture.

2. The method of claim 1, wherein said conditions copprise culturing the human
pluripotent stem cells in a suspension culture in the presengé of a differentiation culture
medium suitable for differentiation of said human pluripoten( stem cells to the mesenchymal

stcm cells.

3. The method of claim 2, wherein said £ulturing comprises a gradual transfer of
the human pluripotent stem cells from a culture n@edium supporting expansion of said human

pluripotent stem cells in an undifferentiation stafe into said differentiation culture medium.

4, The method of claim 3, whérein said gradual transfer comprises:

(i) culturing for one passage in/A medium comprising 25% differentiation medium and
75% of said culture medium supporting cxpansion of said human pluripotent stem cclls in said
undifferentiation state;

(ii) culturing for one pgssage in a medium comprising 50% differentiation medium and
50% of said culture mediumd supporting expansion of said human pluripotent stem cells in said
undifferentiation state;

(iii) culturing/for one passage in a medium comprising 75% differentiation medium
and 25% of said culture medium supporting expansion of said human pluripotent stem cells in
said undifferengiation state; and

(iv)




5. The method of claim 4, wherein said culture medium supporting expansion of
said human pluripatent stem cells in said undifferentiation state comprises a culture medium

which comprises interleukin 11 (IL11) and Ciliay Neurotrophic Factor (CNTF).

which comprises basic fibroblast growth factor (bFGF) at a concentration of at leasy50 ng/ml

and an IL6RILG chimera.

7. The method of claim 4, wherein said culture medium suppopfing expansion of
said human pluripotent stem cells in said undifferentiation statc comprisés a culture medium

which comprises an animal contaminant-free serum replacement and a/ IL6RILG chimera.

8. The method of claim 4, wherein said culture medjim supporting expansion of
said human pluripotent stem cells in said undifferentiation /state comprises a serum-free
culture medium which comprises a soluble interleukin 6 rg€eptor (SIL6R) and interleukin 6
(1IL6), wherein a concentration of said sILOR is at least S/ng/ml, and wherein a concentration

of said IL6 is at least 3 ng/ml.

9. The method of claim 4, wherein said culturec medium supporting expansion of
said human pluripotent stem cells in said undificrentiation state comprises a culturc medium

which comprises interleukin 11 (IL11) and opcostatin.

10.  The method of claim 4, Avherein said culture medium supporting expansion of
said human pluripotent stem cells ip/said undifferentiation state compriscs a culture medium
which comprises replacement, basic fibroblast growth factor (bFGF) and 100 pg/ml of an
JLGRILG6 chimcra.

11. The method of any one of claims 2-10, wherein said differentiation culture

medium comprises scruf and/or scrum replacement,
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12.  The method of claim 11, wherein said differentiation culture medium

comprises scrum and serum teplacement.

13. The method of claim 11 or 12, wherein said differentiation culture med#

further comprises L-glutamine, beta-mercaptoethanol, and non-cssential amino acids.

14, An isolated population of mesenchymal stem cells (MSCs) in/4 suspension

culture generated by the method of any one of claims 1-13.

15.  The isolated population of mesenchymal stem cells of claim 14, wherein at

least 40% of the cells arc characterized by a CD73+/CD31-/CD105# expression signature.

16.  The isolated population of MSCs of claim L& or 15, wherein said MSCs are

capable of differentiation in a suspension culture into a g€l lincage selected from the group

consisting of an adipogenic lincage, an osteoblastic lingage, and a chrondrogenic lineage.

17. A method of gencrating a necurghal progenitor cell in a suspension culture,
comprising culturing human pluripotent/stem cells under conditions suitable for
differentiation of said human pluripotent giem cells to neuronal progenitor cell, wherein said
risc at lcast 50% human pluripotent stem cells
CT4 /TRA1-607/TRA1-817/SSEA1'/SSEA4" expression

differentiating into endoderm, ectoderm and mesoderm

human pluripotent stem cells co
charactcrized by an endogenous
signature and being capable
embryonic germ layers in a sfspension culture,

thereby generatingAhe ncuronal progenitor cell in the suspension culture.

progenitop/cell.
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19, The method of claim 18, wherein said differentiation culture medium suitable

for differentiation of said human pluripotent stem cells to the neuronal progenitor ccll

comprises retinoic acid.

20.  The method of claim 18, wherein said differentiation culture medium s
for differentiation of said human pluripotent stem cells to the neuronal progegitor cell
comprises Noggin.

21.  An isolated population of ncuronal progenitor cclls in a glispension culture
generaied by the method of any once of claims 17-20.

22, The method of any one of claims 18-20 or the isolgted population of neuronal
progenitor cells of claim 21, whercin said ncuronal progenitor ¢#lls expressing Glial fibrillary
acidic protein (GFAP), O4, B-Tubulin and/or Nestin,

23. A mcthod of generating an endodg/mal cell in a suspension culture,
comprising culturing human pluripotent  stem /cells under conditions  suitable  for
differentiation of said human pluripotent stem cglls to an endodermal cell lineage, wherein
at least 50% human pluripotent stem cells
Al-607TRA1-81/SSEA17/SSEA4™ expression

tiating into endoderm, cctoderm and mesoderm

said human pluripotent stem cells compris
characterized by an endogenous QCT47/
signatur¢ and being capable of differ
embryonic germ layers in a suspensioyf culture,

thereby generating the neurgnal progenitor cell in the suspension culture.

24, The method ofclaim 23, wherein said conditions comprise culturing the human
pluripotent stem cells in A suspension culture in the presence of a differentiation culture

medium suitable for djfterentiation of said human pluripotent stem cells to the endodermal

cell.

25, he method of claim 24, wherein said differentiation culture medium suitable

for differendation of said human pluripotent stem cells to the endodermal cell comprises

Activin.
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26.  The method of any of claims 23 to 25, whercin said endodermal cell expresses

PDX1,

27.  The method of any of claims 23 to 25, wherein said endodermal cell expresses

SOX17.

28. A method of generating lincage-specific cells from human plupfpotent stem
cells, the method comprising:

(a) culturing the human pluripotent stem cells in a suspensiof culture, wherein
said human pluripotent stem cells comprise at least 50% human pHiripotent stem cells
characterized by an endogenous OCT4 /TRA1-607TRA1-817/SSEA17/SSEA4™ expression
signature and being capable of differentiating into endoderm,/ectoderm and mesoderm
embryonic germ layers in a suspension culture, to thereby obtgin 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 differentiafing and/or expanding lincage specific
cells,

thereby generating lineage-specific cells ffdm human pluripotent stem cells.




