WHAT IS CLAIMED 1IS:

1. A method of producing mesendoderm cells, the method comprising the steps of:

obtaining a cell population comprising human pluripotent stem cells;

providing the human pluripotent stem cells with a medium comprising less than 2% serum
and at least one TGFf superfamily growth factor in an amount sufficient to promote
differentiation of the human pluripotent stem cells to mesendoderm cells, said mesendoderm
cells being multipotent cells that can differentiate into mesoderm or definitive endoderm

cells; and

allowing sufficient time for the mesendoderm cells to form, wherein the sufficient time for
the mesendoderm cells to form has been determined by detecting the presence of

mesendoderm cells in the cell population.

2. The method of claim 1, wherein, the TGFf superfamily growth factor is selected from the

group consisting of Nodal, activin A and activin B.

3. The method of claim 2, wherein the TGFf superfamily growth factor is activin A.
4. The method of claim 3, wherein at least 10 ng/ml activin A is provided.

5. The method of claim 3, wherein at least 100 ng/ml activin A is provided.

6. The method of claim 1, wherein the human pluripotent stem cells comprise human

embryonic stem cells.

7. The method of claim 1, wherein the human embryonic stem cells are derived from a tissue

selected from the group consisting of the morula or the ICM of an embryo.

8. The method of claim 1 or 2 further comprising the step of providing serum to the human

pluripotent stem cells.

9. The method of claim 1 further comprising a medium that comprises less than 2% (v/v)

scrum.
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10. The method of claim 1 or 2, wherein the expression of the marker selected from the group
consisting of brachyury, FGF4 and SNAII is greater than the expression of the marker
selected from the group consisting of OCT4, SOX17, CXCR4, FOXA2, SOX7 and SOX!1 in

the population of mesendoderm cells.

11. The method of claim 1, wherein at least 15% of the pluripotent human stem cells

differentiate into mesendoderm cells.

12. The method of claim 1, wherein at least 50% of the pluripotent human stem cells

differentiate into mesendoderm cells.

13. The method of claim 1, wherein at least 90% of the pluripotent human stem cells

differentiate into mesendoderm cells.

14. The method of claim 1, wherein the said mesendoderm cells are further provided with one
or more growth factors selected from the group consisting of FGF10, FGF4, FGF2 and
Wnt3B.

15. An in vitro method of producing human mesendoderm cells, the method comprising:

obtaining a cell population comprising human pluripotent stem cells; and differentiating said
cell population in a medium comprising less than 2% serum and at least one growth factor of
the TGFpB superfamily, wherein the growth factor is present in the medium in an amount
sufficient to promote differentiation of at least a portion of said pluripotent cells to

mesendoderm.

16. The method of claim 15, further comprising allowing sufficient time for the population of

mesendoderm cells to form.
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WHAT IS CLAIMED IS:

1. A method of producing mesendoderm cells, the method comprising the steps of:
obtaining a cell population comprising human pluripotent stem cells;

providing the human pluripotent stem cells with at least one TGFp superfamily gréwth factor in
an amount sufficient to promote differentiation of the human pluripotend stem cells to
mesendoderm cells, said mesendbderm cells being multipotent cells that cgn differentiate into
mesoderm or definitive endoderm
cells; and

allowing sufficient time for the mesendoderm cells to form, wherein the sufficient time for the

mesendoderm cells to form has been determined by detecting the/presence of mesendoderm cells

in the cell population.

2. A method of producing mesendoderm cells, the method comprising the steps of:

obtaining a cell population comprising human pluripofent stem cells;

providing the human pluripotent stem cells with a/fmedium comprising less than 2% serum and at
least one TGFp superfamily growth factor in gh amount sufficient to promote differentiation of
the human pluripotent stem cells to mgsendoderm cells, said mesendoderm cells being
multipotent cells that can differentiate inj6 mesoderm or definitive endoderm

cells; and

allowing sufficient time for the mgSendoderm cells to form, wherein the sufficient time for the
mesendoderm cells to form has Been determined by detecting the presence of mesendoderm cells

in the cell population.

3. The method of clainy'l or 2, wherein, the TGFp superfamily growth factor is selected from the

group consisting of Xodal, activin A and activin B.

4. The method/of claim 3, wherein the TGFp superfamily growth factor is activin A.

ethod of claim 4, wherein at least 10 ng/ml activin A is provided.
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6. The method of claim 4, wherein at least 100 ng/ml activin A is provided.

7. The method of claim 1 or 2, wherein the human pluripotent stem cells comprise Auman

embryonic stem cells.

8. The method of claim 1 or 2, wherein the human embryonic stem cells are derivgd from a tissue
selected from the group consisting of the morula, the ICM of an embryo and

of an embryo.

9. The method of claim 1 or 2 further comprising the step of providing serum to the human
pluripotent stem cells.
10. The method of claim 1 further comprising a medium fhat comprises less than 2% (v/v)

sérum. -

11. The method of claim 1 or 2, wherein the expresgion of the marker selected from the group
consisting of brachyury, FGF4 and SNAII is gregfer than the expression of the marker selected
from the group consisting of OCT4, SOX17, CXCR4, FOXA2, SOX7 and SOXI1 in the

population of mesendoderm cells.

12. The method of claim 1 or 2, whérein at least 15% of the pluripotent human stem cells
differentiate into mesendoderm cells
13. The method of claim 1 2, wherein at least 50% of the pluripotent human stem cells
differentiate into mesendodefm cells.

14. The method of claim 1 or 2, wherein at least 90% of the pluripotent human stem cells

differentiate into mesendoderm cells.
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15. The method of claim 1 or 2, wherein the said mesendoderm cells are further provided wit
one or more growth factors selected from the group consisting of FGF10, FGF4, FGF2 /And
Wnt3B.

16. An in vitro method of producing human mesendoderm cells, the method comprisihg:
obtaining a cell population comprising human pluripotent stem cells; and differentiating said cell
population in a medium comprising less than 2% serum and at least one grgfwth factor of the
TGFp superfamily, wherein the growth factor is present in the medium in aiyamount sufficient to

promote differentiation of at least a portion of said pluripotent cells to meéendoderm.

17. The method of claim 16, further comprising allowing sufficiefit time for the population of

mesendoderm cells to form.




