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CLAIMS

What is claimed is:

10.

A method of culturing pluripotent stem cells comprising seeding the pluripotent sm cells
on a surface at a seeding density of from about 0.8 x 10° cells/cm’ to about 3.0/4 10°

cells/cm?,
The method of claim 1, wherein the pluripotent stem cells are embryonf stem cells.
The method of claim 2, wherein the embryonic stem cells are hunyfn embryonic stem cells.

The method of claim 1, wherein the pluripotent stem cells argfSeeded on a surface

comprising Matrigel™.

A method of differentiating pluripotent stem cells cogfprising seeding the pluripotent stem
cells on a surface at a density of from about 0.8 x Y0’ cells/cm’ to about 3.0 x 10° cells/cm’;
and differentiating the pluripotent stem cells to fells expressing markers indicative of

definitive endoderm.
The method of claim 5, wherein the plupfpotent stem cells are embryonic stem cells.
The method of claim 6, wherein thgembryonic stem cells are human embryonic stem cells.

The method of claim 5, whereih the surface where the pluripotent stem cells are seeded

conprises Matrigel™.

The method of claim 3¢ wherein the cells expressing markers indicative of definitive

endoderm are hum

A method of gfftaining cells expressing markers indicative of definitive endoderm

e method of claim 10, wherein the pluripotent stem cells are embryonic stem cells.
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The method of claim 11, wherein the embryonic stem cells are human embryonic stem celly/

The method of claim 10, wherein the surface where the pluripotent stem cells are seegéd

comprises Matrigel™.

The method of claim 10, wherein the cells expressing markers indicative of deffnitive

endoderm are human.

A method of differentiating cells expressing markers indicative of defigftive endoderm

comprising seeding pluripotent stem cells on a first surface at a seegfng density sufficient to

pluripotent stem cells into cells expressing markers indicative/f definitive endoderm;
seeding the cells expressing markers indicative of definitiy€ endoderm at a seeding density
sufficient to maximize differentiation efficiency of the g€lls expressing markers indicative of
definitive endoderm; and differentiating the cells expfessing markers indicative of definitive

endoderm into cells expressing markers indicativfof pancreatic endoderm.

The method of claim 15, wherein the pluripgfent stem cells are seeded on the first surface at

a seeding density of from about 0.8 x 10° £ells/cm” to about 3.0 x 10° cells/cm’.

The method of claim 15, wherein thefells expressing markers indicative of definitive
endoderm are seeded on the secopd surface at a seeding density of from about 1.5 x 107

cells/cm? to about 5.0 x 10° cejfs/cm’.

The method of claim 15, yherein the pluripotent stem cells are embryonic stem cells.

The method of claimA8, wherein the embryonic stem cells are human embryonic stem cells.
The method of gfaim 15, wherein the first surface comprises Matrigel™.

The methog/of claim 15, wherein the second surface comprises Matrigel™.

od of claim 13, wherein the first surface and the second surface are the same
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23. The method of claim 15, wherein the cells expressing markers indicative of definitive

endoderm are human.

24. The method of claim 15, wherein the cells expressing markers indicative of pancregfc

endoderm are human.

25. A method of differentiating cells expressing markers indicative of definitivgfendoderm
comprising differentiating pluripotent stem cells into cells expressing mgfkers indicative of
definitive endoderm; and differentiating the cells expressing markers jhdicative of definitive
endoderm into cells expressing markers indicative of pancreatic engfloderm; wherein the
pluripotent stem cells have been seeded on a surface at a seeding density of from about 0.8 x

10° cells/cm to about 3.0 x 10° cells/cm”.
26. The method of claim 25, wherein the pluripotent stem cflls are embryonic stem cells.
27. The method of claim 26, wherein the embryonic stgfn cells are human embryonic stem cells.
28. The method of claim 25, wherein the surface ghmprises Matrigel™.

29. The method of claim 25, wherein the cellfexpressing markers indicative of definitive

endoderm are human.

30. The method of claim 25, whereinhe cells expressing markers indicative of pancreatic

endoderm are human.

31. A method of obtaining cell§ expressing markers indicative of pancreatic endoderm
comprising:
a) seeding plyfipotent stem cells on a surface;
b) differegfiating the pluripotent stem cells into cells expressing markers indicative of
definffive endoderm; and
¢) dyfferentiating the cells expressing markers indicative of definitive endoderm into

cells expressing markers indicative of pancreatic endoderm.

32. Thf method of claim 31, wherein the pluripotent stem cells are seeded on a surface at a

eding density of from about 0.8 x 10° cells/cm? to about 3.0 x 10° cells/cm?.
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The method of claim 31, further comprising the step of seeding the cells expressing marker,
indicative of definitive endoderm at a seeding density of from about 1.5 x 10° cells/cm®

about 5.0 x 10° cclls/cm™.

The method of claim 31, wherein the pluripotent stem cells are embryonic stem gells.

The method of claim 34, wherein the embryonic stem cells are human embgfonic stem cells.
The method of claim 31, wherein the surface comprises Matrigel™.

The method of claim 31, wherein the cells expressing markers ingdcative of definitive

endoderm are human.

The method of claim 31, wherein the cells expressing magKers indicative of pancreatic

endoderm are huiman.

A method of obtaining cells expressing markers igicative of pancreatic endocrine
comprising:
a) seeding pluripotent stem cells on/a surface;
b) differentiating the pluripotentAtem cells into cells expressing markers indicative
of definitive endoderm; an
c) differentiating the cells £xpressing markers indicative of definitive endoderm into

cells expressing marlfers indicative of pancreatic endocrine.

The method of claim 39, wherein the pluripotent stem cells are seeded at a seeding density

of from about 0.8 x 10°Aells/cm? to about 3.0 x 10° cells/cm?>.

The method of clapn 39, further comprising the step of seeding the cells expressing markers
indicative of definitive endoderm at a seeding density of from about 1.5 x 10° cells/cm? to

about 5.0 x /0° cells/cm’.
The megfhod of claim 39, wherein the pluripotent stem cells are embryonic stem cells.

Th€ method of claim 40, wherein the embryonic stem cells are human embryonic stem cells.

/" The method of claim 39, wherein the surface comprises Matrigel™.,
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The method of claim 39, wherein the cells expressing markers indicative of definitive

endoderm are human.

The method of claim 39, wherein the cells expressing markers indicative of pancregfc

endoderm are human.

A method of differentiating cells expressing markers indicative of definitivgfendoderm
comprising seeding cells expressing markers indicative of definitive endghlerm on a surface
at a seeding density of from about 1.5 x 10° cells/cm? to about 5.0 x I cells/cm®; and
differentiating the cells expressing markers indicative of definitivef€ndoderm into cells

expressing markers indicative of pancreatic endoderm.

The method of claim 47, wherein the cells expressing mark€rs indicative of definitive

endoderm are human.

The method of claim 47, wherein the cells expressifg markers indicative of pancreatic

endoderm are human.

A method of differentiating cells expressing'markers indicative of definitive endoderm into
cells expressing markers indicative of pghcreatic endocrine comprising seeding cells
expressing markers indicative of defffitive endoderm on a surface at a seeding density of
from about 1.5 x 10° cells/cm? to ghout 5.0 x 10° cells/cm’; and differentiating the cells
expressing markers indicative gf definitive endoderm into cells expressing markers

indicative of pancreatic endglrine.

The method of claim 5§, wherein the cells expressing markers indicative of definitive

endoderm are humay.

The method of Alaim 50, wherein the cells expressing markers indicative of pancreatic

endoderm ag€ human.

A popyjfition of cells differentiated in vitro from human embryonic stem cells, showing a
dropAin expression of at least one marker selected from PDX-1, NKX6.1, NGN3, NKX2.2,

uroD, and insulin, and upregulation of ZIC1 and CDX2 when compared to human
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embryonic stem cells; and wherein the human embryonic stem cells are seeded on a surfac

at a seeding density of less than 5 x 10° cells/cm’.




Claims

14

A method of culturing pluripotent stem cells comprising seeding the pluripotent stem

cells on a surface at a seeding density of from 0.8 x 10’ cells/cm® to 3.0 x 10° cells/cm>.
The method of claim 1, wherein the pluripotent stem cells are embryonic stem cells.

The method of claim 2, wherein the embryonic stem cells are human embryonic stem

cells.

The method of claim 1, wherein the pluripotent stem cells are seeded on a surface

comprising Matrigel™.

A method of differentiating pluripotent stem cells comprising seeding the pluripotent
stem cells on a surface at a density of from 0.8 x 10° cells/cm?® to 3.0 x 10° cells/cm’; and
differentiating the pluripotent stem cells to cells expressing markers indicative of

definitive endoderm.
The method of claim 5, wherein the pluripotent stem cells are embryonic stem cells.

The method of claim 6, wherein the embryonic stem cells are human embryonic stem

cells.

The method of claim 5, wherein the surface where the pluripotent stem cells are seeded

comprises Matrigel™.

The method of claim 5, wherein the cells expressing markers indicative of definitive

endoderm are human.

10. A method of obtaining cells expressing markers indicative of definitive endoderm

11.

comprising differentiating pluripotent stem cells into cells expressing markers indicative
of definitive endoderm, wherein the pluripotent stem cells have been seeded on a surface

at a density of from 0.8 x 10° cells/cm? to 3.0 x 10° cells/cm?.

The method of claim 10, wherein the pluripotent stem cells are embryonic stem cells.
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The method of claim 11, wherein the embryonic stem cells are human embryonic stem

cells.

The method of claim 10, wherein the surface where the pluripotent stem cells are seeded

comprises Matrigel™.

The method of claim 10, wherein the cells expressing markers indicative of definitive

endoderm are human.

A method of differentiating cells expressing markers indicative of definitive endoderm
comprising seeding pluripotent stem cells on a first surface at a seeding density of from
0.8 x 10° cells/em’® to 3.0 x 10° cells/em?; differentiating the pluripotent stem cells into
cells expressing markers indicative of definitive endoderm; seeding the cells expressing
markers indicative of definitive endoderm on a second surface; and differentiating the
cells expressing markers indicative of definitive endoderm into cells expressing markers

indicative of pancreatic endoderm.

A method of differentiating cells expressing markers indicative of definitive endoderm
comprising seeding pluripotent stem cells on a first surface; differentiating the pluripotent
stem cells into cells expressing markers indicative of definitive endoderm; seeding the
cells expressing markers indicative of definitive endoderm on a second surface ata
seeding density of from 1.5 x 10° cells/em? to 5.0 x 10° cells/cm?; and differentiating the
cells expressing markers indicative of definitive endoderm into cells expressing markers

indicative of pancreatic endoderm.

A method of differentiating cells expressing markers indicative of definitive endoderm
comprising differentiating pluripotent stem cells into cells expressing markers indicative
of definitive endoderm; and differentiating the cells expressing markers indicative of
definitive endoderm into cells expressing markers indicative of pancreatic endoderm;
wherein the pluripotent stem cells have been seeded on a surface at a seeding density of

from 0.8 x 10° cells/cm® to 3.0 x 10° cells/cm>.

The method of claim 17, wherein the pluripotent stem cells are embryonic stem cells.
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19. The method of claim 18, wherein the embryonic stem cells are human embryonic stem

cells.
20. The method of claim 17, wherein the surface comprises Matrigel™.

21. The method of claim 17, wherein the cells expressing markers indicative of definitive

endoderm are human.

22. The method of claim 17, wherein the cells expressing markers indicative of pancreatic

endoderm are human.

23. A method of obtaining cells expressing markers indicative of pancreatic endoderm

comprising:

a. seeding pluripotent stem cells on a surface at a seeding density of from 0.8 x 10°

cells/em? to 3.0 x 10° cells/cm?;

b. differentiating the pluripotent stem cells into cells expressing markers indicative

of definitive endoderm; and
c. differentiating the cells expressing markers indicative of definitive endoderm into

cells expressing markers indicative of pancreatic endoderm.

24. A method of obtaining cells expressing markers indicative of pancreatic endoderm
comprising:
a. seeding pluripotent stem cells on a surface;

b. differentiating the pluripotent stem cells into cells expressing markers indicative

of definitive endoderm;

c. seeding the cells expressing markers indicative of definitive endoderm at a

seeding density of from 1.5 x 10° cells/cm® to 5.0 x 10° cells/cm?; and

d. differentiating the cells expressing markers indicative of definitive endoderm into

cells expressing markers indicative of pancreatic endoderm.

25. A method of obtaining cells expressing markers indicative of pancreatic endocrine

comprising:
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a. seeding pluripotent stem cells on a surface at a seeding density of from 0.8 x 10°

cells/cm? to 3.0 x 10° cells/cm?;

b. differentiating the pluripotent stem cells into cells expressing markers indicative

of definitive endoderm; and

c. differentiating the cells expressing markers indicative of definitive endoderm into

cells expressing markers indicative of pancreatic endocrine.

A method of obtaining cells expressing markers indicative of pancreatic endocrine

comprising:
a. seeding pluripotent stem cells on a surface;

b. differentiating the pluripotent stem cells into cells expressing markers indicative

of definitive endoderm

c. seeding the cells expressing markers indicative of definitive endoderm at a

seeding density of from 1.5 x 10° cells/cm” to 5.0 x 10° cells/em?; and

d. differentiating the cells expressing markers indicative of definitive endoderm into

cells expressing markers indicative of pancreatic endocrine.

A method of differentiating cells expressing markers indicative of definitive endoderm
comprising seeding cells expressing markers indicative of definitive endoderm on a
surface at a seeding density of from 1.5 x 10° cells/em? to 5.0 x 10° cells/cm?; and
differentiating the cells expressing markers indicative of definitive endoderm into cells

expressing markers indicative of pancreatic endoderm.

The method of claim 27, wherein the cells expressing markers indicative of definitive

endoderm are human.

The method of claim 27, wherein the cells expressing markers indicative of pancreatic

endoderm are human.

A method of differentiating cells expressing markers indicative of definitive endoderm
into cells expressing markers indicative of pancreatic endocrine comprising seeding cells

expressing markers indicative of definitive endoderm on a surface at a seeding density of
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from 1.5 x 10° cells/em® to 5.0 x 10° cells/cm®; and differentiating the cells expressing
markers indicative of definitive endoderm into cells expressing markers indicative of

pancreatic endocrine.

The method of claim 30, wherein the cells expressing markers indicative of definitive

endoderm are human.

The method of claim 30, wherein the cells expressing markers indicative of pancreatic

endocrine are human.

A population of cells differentiated in vitro from human embryonic stem cells, showing a
drop in expression of at least one marker selected from PDX-1, NKX6.1, NGN3,
NKX2.2, NeuroD, and insulin, and upregulation of ZIC1 and CDX2 when compared to
human embryonic stem cells; and wherein the human embryonic stem cells are seeded on

a surface at a seeding density of less than 5 x 10° cells/cm®.
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