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reprogramming factors, and culturing the non-hepatocyte cell under conditions suitable for
reprogramming a non-hepatocyte cell to an induced hepatocyte, thereby producing an induced
hepatocyte from the non-hepatocyte cell.

In another aspect, there is provided a method for producing a human induced hepatocyte from
a human fibroblast cell, the method comprising providing a human fibroblast cell, introducing
into the human fibroblast cell a nucleic acid or protein preparation which encodes or provides
a combination of reprogramming factors, wherein the combination of reprogramming factors
comprise FOXA1, FOXA2, FOXA3, HNF1A, and HNF4A, and culturing the human
fibroblast cell under conditions suitable for reprogramming a human fibroblast cell to a
human induced hepatocyte, thereby producing a human induced hepatocyte from the human
fibroblast cell.

Disclosed is a method for producing an induced hepatocyte from a non-hepatocyte cell, the
method comprising providing a non-hepatocyte cell, introducing into the non-hepatocyte cell
a nucleic acid or protein preparation which encodes or provides one or more reprogramming
factors, and culturing the non-hepatocyte cell under conditions suitable for reprogramming a
non-hepatocyte cell to an induced hepatocyte, thereby producing an induced hepatocyte from
the non-hepatocyte cell.

In-anotheraspect : rded-s-eel-populationcomprsing-human-ndueed-hepatosytes
ebtanod-lby- &ywm»@my@mmm

Disclosed is a cell population comprising 1nduced hepatocytes obtained by the methods as
described herein.

Disclosed is an isolated induced hepatocyte obtained by the methods as described herein.

In another aspect, there is provided a composition comprising a nucleic acid preparation,
wherein the composition is capable of reprogramming a human fibroblast cell to a human
induced hepatocyte when the composition is introduced into the human fibroblast cell,
wherein the nucleic acid preparation comprises nucleic acid molecules encoding a
combination of reprogramming factors, wherein the combination of reprogramming factors is
selected from the group consisting of a combination comprising FOXA1, FOXA3, and
HNF1A; a combination comprising FOXA1, FOXA2, and HNF1A; a combination
comprising FOXA2, FOXA3, and HNF1A; a combination comprising FOXAT1, HNF1A, and
HNF4A; a combination comprising FOXA2, HNF1A, and HNF4A; and a combination
comprising FOXA3, HNF1A, and HNF4A.

In another aspect, there is provided a composition comprising a nucleic acid preparation,
wherein the composition is capable of reprogramming a human fibroblast cell to a human
induced hepatocyte when the composition is introduced into a human fibroblast cell, wherein
the nucleic acid preparation comprises nucleic acid molecules encoding a combination of
reprogramming factors, where the combination of reprogramming factors comprises FOXAT,
FOXA2, FOXA3, HNFIA, and HNF4A.
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Disclosed is a composition comprising a nucleic acid preparation, wherein the composition is
capable of reprogramming a non-hepatocyte cell to an induced hepatocyte when the
composition is introduced into a non-hepatocyte cell.

Isanetheraspeet-thore-loprovided-amethod-ofsereeningntost-compound,the-method
sompasingeontachinathe-himan- nduced- bopatoovieshbtained bvapyvotihometheds
desembed-beretp-with-stestesmpoundrand-determinine-the-etlect ol thetesteampound-on
the-humannduced-hepatosyte:

Disclosed is a method of screening a test compound, the method comprising contacting an
induced hepatocyte obtained by the methods as described herein with a test compound, and
determining the effect of the test compound on the induced hepatocyte.

The methods and compositions provided herein are useful for reprogramming a starting cell

or starting cell population (e.g., a non-hepatocyte cell or non-hepatocyte cell population) to an
induced hepatocyte or a population of induced hepatocytes with high efficiency. In some
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WHAT IS CLAIMED IS:

1. A method for producing a human induced hepatocyte from a human fibroblast cell, the
method comprising providing a human fibroblast cell, introducing into the human fibroblast
cell a nucleic acid or protein preparation which encodes or provides a combination of
reprogramming factors, wherein the combination of reprogramming factors is selected from
the group consisting of a combination comprising FOXA 1, FOXA3, and HNF1A; a
combination comprising FOXA1, FOXA2, and HNF1A; a combination comprising FO
FOXA3, and HNF1A; a combination comprising FOXA1, HNF1A, and HNF4A; a
combination comprising FOXA2, HNF1A, and HNF4A; and a combination comprigifig
FOXA3, HNF1A, and HNF4A, and culturing the human fibroblast cell under congiitions
suitable for reprogramming a human fibroblast cell to @ human induced hepatogyfie, thereby
producing a human induced hepatocyte from the human fibroblast cell.

2. The method of claim 1, wherein the combination of reprogramming factors is the
combination comprising FOXAT, FOXA3, and HNF1A; the combinatjén comprising
FOXA1, FOXAZ, and HNF1A; or the combination comprising FOXA2, FOXA3, and
HNF1A, the combination further comprising HNF4A.

3. The method of claim 1 or claim 2, wherein the one or more péprogramming factors is
selected from the group consisting of FOXA1, FOXA2, FOXA3, HNFIA, HNF4A, and
GATAA4.

4. The method of claim 1 or claim 2, wherein the reprogramming factors comprise CEBPA,
GATA6, HHEX, HNFIB, HNF6A, FOXAL, FOXAZ, FOXA3, GATA4, HINFIA, and
HNF4A.

5. The method of claim 1 or claim 2, wherein he reprogramming factors comprise FOXAL,
FOXA2, FOXA3, HNFIA, HNF4A, and GATAA4.

6. A method for producing a human indpCed hepatocyte from a human fibroblast cell, the
method comprising providing a humag( fibroblast cell, introducing into the human fibroblast
cell a nucleic acid or protein prepardtion which encodes or provides a combination of
reprogramuming factors, wherein ghe combination of reprogramming factors comprise
FOXAIL, FOXA2, FOXA3, HYF1A, and HNF4A, and culturing the human fibroblast cell
under conditions suitable forAeprogramming a uman fibroblast cell to 2 human induced
hepatocyte, thereby produging a human induced hepatocyte from the human fibroblast cell.

7. The method of claigy 6, wherein the combination of reprogramming factors further
comprises GATA4.

8. A cell populafion comprising human induced hepatocytes obtained by the method of any of
claims 1 to clafm 7.

9. An isolafed human induced hepatocyte obtained by the method of any of claims 1 to claim
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10. A composition comprising a nucleic acid preparation, wherein the composition is capable
of reprogramming a human fibroblast cell to a human induced hepatocyte when the
composition is introduced into the hmman fibroblast cell, wherein the nucleic acid preparation
comprises nucleic acid molecules encoding a combination of reprogramming factors, wherein
the combination of reprogramming factors is selected from the group consisting of a
combination comprising FOXA1, FOXA3, and HNF1A; a combination comprising FOXAI,
FOXA2, and HNF1A; a combination comprising FOXA2, FOXA3, and HNF1A; a
combination comprising FOXA1, HNF1A, and HNF4A; a combination comprising FOXAZ,
HNF1A, and HNF4A; and a combination comprising FOXA3, HNFIA, and HNF4A.

nucleic acid molecules encoding the combination of reprogramming factors comprising
FOXA1, FOXA3, and HNF1A; the combination comprising FOXA1, FOXAY and HNF1A;
or the combination comprising FOXA2, FOXA3, and HNF1A, the combinafion further
comprises nucleic acid molecules encoding HNF4A.

12. A composition comprising a nucleic acid preparation, wherein the/composition is capable
of reprogramming a human fibroblast cell to a human induced hepgfocyte when the
composition is introduced into a human fibroblast cell, wherein fHe nucleic acid preparation
comprises nucleic acid molecules encoding a combination of géprogramming factors, where
the combination of reprogramming factors comprises FOX A4, POXA2, FOXA3, HNF1A,
and HNF4A,

13. The composition of claim 12, wherein the composttion further comprises nucleic acid
molecules encoding GATA4.

14. A method of screening a test compound, the/method comprising contacting the human
induced hepatocyte obtained by the method of any of claims 1 to 7 with a test compound, and
determining the effect of the test compoung/on the human induced hepatocyte.
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WHAT IS CLAIMED IS:

I. A method for producing a human induced hepatocyte from a human fibroblast cell, the
method comprising providing a human fibroblast cell, introducing into the human fibroblast
cell a nucleic acid or protein preparation which encodes or provides a combination of
reprogramming factors, wherein the combination of reprogramming factors is selected from
the group consisting of a combination comprising FOXA1, FOXA3, and HNF1A; a
combination comprising FOXA1, FOXA2, and HNF1A; a combination comprising FOXA2,
FOXA3, and HNF1A; a combination comprising FOXA1, HNFI1A, and HNF4A; a
combination comprising FOXA2, HNF1A, and HNF4A; and a combination comprising
FOXA3, HNF1A, and HNF4A, and culturing the human fibroblast cell under conditions
suitable for reprogramming a human fibroblast cell to a human induced hepatocyte, thereby
producing a human induced hepatocyte from the human fibroblast cell.

2. The method of claim 1, wherein the combination of reprogramming factors is the
combination comprising FOXA1, FOXA3, and HNF1A, wherein the combination further
comprises HNF4A; the combination comprising FOXA1, FOXA2, and HNF1A, wherein the
combination further comprises HNF4A; or the combination comprising FOXA2, FOXA3,
and HNF1A, wherein the combination further comprises HNF4A.

3. The method of claim 1 or claim 2, wherein the reprogramming factors comprise FOXAT1,
FOXA2, FOXA3, HNFIA, HNF4A, and GATAA4.

4. The method of claim 1 or claim 2, wherein the reprogramming factors comprise CEBPA,
GATAG6, HHEX, HNFIB, HNF0A, FOXA1, FOXA2, FOXA3, GATA4, HNFIA, and
HNF4A.

5. The method of claim 1 or claim 2, wherein the reprogramming factors comprise FOXAT,
FOXA2, FOXA3, HNFIA, HNF4A, and GATAA4.

6. A method for producing a human induced hepatocyte from a human fibroblast cell, the
method comprising providing a human fibroblast cell, introducing into the human fibroblast
cell a nucleic acid or protein preparation which encodes or provides a combination of
reprogramming factors, wherein the combination of reprogramming factors comprise
FOXA1, FOXA2, FOXA3, HNF1A, and HNF4A, and culturing the human fibroblast cell
under conditions suitable for reprogramming a human fibroblast cell to a human induced
hepatocyte, thereby producing a human induced hepatocyte from the human fibroblast cell.

7. The method of claim 6, wherein the combination of reprogramming factors further
comprises GATA4.

8. A composition comprising a nucleic acid preparation, wherein the composition is capable
of reprogramming a human fibroblast cell to a human induced hepatocyte when the
composition is introduced into the human fibroblast cell, wherein the nucleic acid preparation
comprises nucleic acid molecules encoding a combination of reprogramming factors, wherein
the combination of reprogramming factors is selected from the group consisting of a
combination comprising FOXA1, FOXA3, and HNF1A; a combination comprising FOXAT,
FOXA2, and HNF1A; a combination comprising FOXA2, FOXA3, and HNF1A; a
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combination comprising FOXA1, HNF1A, and HNF4A; a combination comprising FOXA2,
HNF1A, and HNF4A; and a combination comprising FOXA3, HNF1A, and HNF4A.

9. The composition of claim 8, wherein when the nucleic acid preparation comprises nucleic
acid molecules encoding the combination of reprogramming factors comprising FOXA1,
FOXA3, and HNF1A, wherein the combination further comprises nucleic acid molecules
encoding HINF4A; the combination comprising FOXA1, FOXA2, and HNF1A, wherein the
combination further comprises nucleic acid molecules encoding HNF4A; or the combination
comprising FOXA2, FOXA3, and HNF1A, wherein the combination further comprises
nucleic acid molecules encoding HNF4A.

10. A composition comprising a nucleic acid preparation, wherein the composition is capable
of reprogramming a human fibroblast cell to 2 human induced hepatocyte when the
composition is introduced into a human fibroblast cell, wherein the nucleic acid preparation
comprises nucleic acid molecules encoding a combination of reprogramming factors, where
the combination of reprogramming factors comprises FOXA1, FOXA2, FOXA3, HNF1A,
and HNF4A.

11. The composition of claim 10, wherein the composition further comprises nucleic acid
molecules encoding GATA4.
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