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Claims

What is claimed is:




+51. A method forof producing neuronal stem cells, the method comprising:

a) parthenogenetically activating a human oocyte, wherein activating comprises:
i) contacting the oocyte with an ionophore at high O, tension, and
ii) contacting the oocyte with a serine-threonine kinase inhibitor under low
O, tension;
b) cultivating the activated oocyte of (a) at low O, tension until blastocyst
formation;
c) transferring the blastocyst to a layer of feeder cells, and culturing the
transferred blastocyst under high O, tension;
d) mechanically isolating an inner cell mass (ICM) from trophectoderm of the
blastocyst of (c);
e) culturing the cells of the ICM of (d) on a layer of feeder cells,
wherein culturing (e) 1s carried out under high O, tension, thereby producing human
stem cells;
f) growing parthenogenetically derived human stem cells on a feeder layer of

fibroblast cells for at least 2 days;



56

g) growing parthenogenetically derived human stem cells on a petri dish without
fibroblast feeder layer for at least 1 day;

h) culturing the cells in a neuronal induction media;

1) obtaining a single cell suspension of the cells from (h); and

) culturing the single cells from step (i) on a petri dish with no fibroblast feeder
layer in a neuronal proliferation media.
462. The method of claim 451, wherein the neuronal induction media comprises:

a) Penicillin-Streptomycin-Amphotericin Solution

b) DMEM/F12;

c) MEM Non-Essential Amino Acids Solution;

d) L-Glutamine;

¢) N2 Supplement; and
f) bFGF.

183. The method of claim 451, wherein the petri dish is coated with-CEEstart an

extracellular matrix substrate.

204. The method of claim 451, wherein a neuroepithelial rosette forms in about 1-2

weeks.
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425. A method fer-of producing neuronal stem cells comprising:

a) parthenogenetically activating a human oocyte, wherein activating comprises:
i) contacting the oocyte with an ionophore at high O, tension, and
i1) contacting the oocyte with a serine-threonine kinase inhibitor under low
O, tension;

b) cultivating the activated oocyte of (a) at low O, tension until blastocyst

formation;
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¢) transferring the blastocyst to a layer of feeder cells, and culturing the
transferred blastocyst under high O, tension;

d) mechanically isolating an inner cell mass (ICM) from trophectoderm of the
blastocyst of (c);

e) culturing the cells of the ICM of (d) on a layer of feeder cells,
wherein culturing (e} is carried out under high O; tension, thereby producing human
stem cells;

f) cultivation of human stem cells in feeder-free conditions;

g) exposure of said cells to neuronal induction medium;

h) mechanical isolation of partially differentiated cells; and

1) further expansion and maintenance of said cells until maturation.
436. The method of claim-425, wherein the neuronal induction media comprises:

a) Penicillin-Streptomycin-Amphotericin Solution;

b) DMEM/F12;

¢) MEM Non-Essential Amino Acids Solution;

d) L-Glutamine;

e) N2 Supplement; and

f) bFGF.

457 The method of claim 425, wherein feeder-frec conditions utilize the ECM

substrate are selected from the group consisting of: laminin, gelatin, fibronectin and a
combination thereof.
478.  The method of claim 425, wherein a neuroepithelial rosette forms after 1-2

weeks.
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Claims

What ig claimed is:

1. A method of producing neuronal stem cells, the method comprising:
a) parthenogenetically activating a human oocyte, wherein activating comprises:
i} contacting the oocyte with an ionophore at high O, tension, and
i1) contacting the oocyte with a serine-threonine kinase inhibitor under low
O, tension;
b) cultivating the activated ococyte of (a) at low O tension until blastocyst
formation;
c) transferring the blastocyst to a layer of feeder cells, and culturing the
transferred blastocyst under high O, tension;
d) mechanically isolating an inner cell mass (ICM) from trophectoderm of the
blastocyst of (c);
¢) culturing the cells of the ICM of (d) on a layer of feeder cells,
wherein culturing (e) is carried out under high O, tension, thereby producing human
stem cells;
f) growing parthenogenetically derived human stem cells on a feeder layer of
fibroblast cells for at least 2 days;
g) growing parthenogenetically derived human stem cells on a petri dish without
fibroblast feeder layer for at least 1 day;
h) culturing the cells in a neuronal induction media;
1) obtaining a single cell suspension of the cells from (h); and
) culturing the single cells from step (i) on a petni dish with no fibroblast feeder
layer in a neuronal proliferation media.
2. The method of claim 1, wherein the neuronal induction media comprises:
a) Penicillin-Streptomycin-Amphotericin Solution
b) DMEM/F12;
¢) MEM Non-Essential Amino Acids Solution;
d) L-Glutamine;
e) N2 Supplement; and
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f) bFGF.

3. The methed of claim 1, wherein the petri dish is coated with an extracellular

matrix substrate.

4. The method of claim 1, wherein a neuroepithelial rosette forms in about 1-2
weeks.
5. A method of producing neuronal stem cells comprising:

a) parthenogenetically activating a human oocyte, wherein activating comprises:
1) contacting the oocyte with an ionophore at high O, tension, and
1i) contacting the oocyte with a serine-threonine kinase inhibitor under low
O, tension;
b} cultivating the activated oocyte of (a) at low O, tension until blastocyst
formation;
c) transferring the blastocyst to a layer of feeder cells, and culturing the
transferred blastocyst under high O, tension;
d) mechanically isolating an inner cell mass (ICM) from trophectoderm of the
blastocyst of (c);
e) culturing the cells of the ICM of (d) on a layer of feeder cells,
wherein culturing (e) is carried out under high O, tension, thereby producing human
stem cells;
f) cultivation of human stem cells in feeder-free conditions;
g) exposure of said cells to neuronal induction medium;
h) mechanical isolation of partially differentiated cells; and
1) further expansion and maintenance of said cells until maturation.
6. The method of claim 5, wherein the neuronal induction media comprises:
a) Penicillin-Streptomycin-Amphotericin Solution;
b) DMEM/F12;
c) MEM Non-Essential Amino Acids Solution;
d) L-Glutamine;
e) N2 Supplement; and
f) bFGF.
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7. The method of claim 5, wherein feeder-free conditions utilize the ECM substrate
are selected from the group consisting of: laminin, gelatin, fibronectin and a

combination thereof.

8. The method of claim 5, wherein a neuroepithelial rosette forms after 1-2 weeks.



