
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. 

5 In another aspect, there is provided a method for producing a human induced hepatocyte from 
a human fibroblast ceil, 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, HNF1 A, and HNF4A, and culturing the human 

10 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 
15 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. 

20 
in another aspect, there is provided a cell population comprising human-induced hepatoeytes 
obtained by-a&y of the me#te4s described-heiein. 

Disclosed is a cell population comprising induced hepatocytes obtained by the methods as 
25 described herein. 

fri another aspect, there is provided aft-isolated hepatocyte abtained by any of 
the metheds described herakb 

30 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, 

35 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 
HNF1 A; a combination comprising FOXA1, FOXA2, and HNF1 A; a combination 
comprising FOXA2, FOXA3, and HNF1A; a combination comprising FOXA1, HNF1A, and 

40 HNF4A; a combination comprising FOXA2, HNF1 A, and HNF4A; and a combination 
comprising FOXA3, HNF1 A, 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 

45 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. 
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5 

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. 

deseBbed-hereiR'Wlfe-a-test-coiftp&tmd, and determining the effect of th&4est cora-peirnd on 

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. 

15 
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 hepatoeytes 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 FOXA1, FOXA3, and HNF1A; a / 
combination comprising FOXA1, FOXA2, and HNF1A; a combination comprising FOXA2, 
FOXA3, and HNF1A; a combination comprising FOXA1, HNFIA, and HNF4A; a / 
combination comprising FOXA2, HNFIA, and FLNF4A; and a combination comprising 
FOXA3, HNFIA, 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 HNFIA; the combination comprising 
FOXA1, FOXA2, and HNF1A; or the combination comprising FOX/6., FOXA3, and 
HNFIA, the combination further comprising HNF4A. / 

3. The method of claim 1 or claim 2, wherein the one or more ̂ programming factors is 
selected from, the group consisting of FOXA1, FOXA2, FOXA3, HNFIA, HNF4A, and 
GATA4. / 

4. The method of claim 1 or claim 2, wherein the reprogrammmg factors comprise CEBPA, 
GATA6, HHEX, HNFIB, HNF6A, FOXA1, FOX.yfFOXA3, GATA4, HNFIA, and 
HNF4A. / 

5. The method of claim 1 or claim 2, wherein^ne reprogramming factors comprise FOXA1, 
FOXA2, FGXA3. HNFIA, HNF4A, and GATA4. 

6. A method for producing a human indeed hepatocyte from a human fibroblast cell, the 
method comprising providing a humaj* fibroblast cell, introducing into the human fibroblast 
cell a nucleic acid or protein preparation which encodes or provides a combination of 
reprogramming factors, wherein me combination of reprogramming factors comprise 
FOXA1. FOXA25 FOXA3, HNFIA, andHNF4A. and culturing the human fibroblast cell 
under conditions suitable for/epro gramming a human fibroblast cell to a human induced 
hepatocyte, thereby produemg 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 cell population comprising human induced hepatoeytes obtained by the method of any of 
claims 1 to claim 7. 

9. An isolated human induced hepatocyte obtained by the method of any of claims 1 to claim 
7. / 
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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 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 die group consisting of a 
combination comprising FOXA1, FOXA3, and HNFIA; a combination comprising FOXA1,/ 
FOXA2, and HNFIA; a combination comprising FOXA2, FOX A3, and HNFIA; a / 
combination comprising FOXA1, HNFIA, and HNF4A; a combination comprising FOXA2, 
HNFIA, and HNF4A; and a combination comprising FOXA3, HNFIA, and HNF4A. / 

11. The composition of claim 10, wherein when the nucleic acid preparation comnftses 
nucleic acid molecules encoding the combination of reprogramming factors comprising 
FOXA1, FOXA3, and HNFIA; the combination comprising FOXA1, FOXA2/atid HNFIA; 
or the combination comprising FOXA2, FOXA3, and HNFIA, the combination further 
comprises nucleic acid molecules encoding HNF4A. / 

12. A composition comprising a nucleic acid preparation, wherein decomposition 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 programming factors, where 
the combination of reprogramming factors comprises FOXM, FOXA2, FOX A3, HNFIA, 
and HNF4A. / 

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

14. A method of screening a test compound, the/inethod 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 compounc/on the human induced hepatocyte. 
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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 FOXA1, FOXA3, and HNFIA; a 
combination comprising FOXA1, FOXA2, and HNFIA; a combination comprising FOXA2, 
FOXA3, and HNFIA; a combination comprising FOXA1, HNFIA, and HNF4A; a 
combination comprising FOXA2, HNFIA, and HNF4A; and a combination comprising 
FOXA3, HNFIA, 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 HNFIA, wherein the combination further 
comprises HNF4A; the combination comprising FOXA1, FOXA2, and HNFIA, wherein the 
combination further comprises HNF4A; or the combination comprising FOXA2, FOXA3, 
and HNFIA, wherein the combination further comprises HNF4A. 

3. The method of claim 1 or claim 2, wherein the reprogramming factors comprise FOXA1, 
FOXA2, FOXA3, HNFIA, HNF4A, and GATA4. 

4. The method of claim 1 or claim 2, wherein the reprogramming factors comprise CEBPA, 
GATA6, HHEX, HNFIB, HNF6A, FOXA1, FOXA2, FOX A3, GATA4, HNFIA, and 
HNF4A. 

5. The method of claim 1 or claim 2, wherein the reprogramming factors comprise FOXA1, 
FOXA2, FOX A3, HNFIA, HNF4A, and GATA4. 

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, FOX A3, HNFIA, 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 HNFIA; a combination comprising FOXA1, 
FOXA2, and HNFIA; a combination comprising FOXA2, FOX A3, and HNFIA; a 
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combination comprising FOXA1, HNFIA, and HNF4A; a combination comprising FOXA2, 
HNFIA, and HNF4A; and a combination comprising FOXA3, HNFIA, 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, 
FOX A3, and HNFIA, wherein the combination further comprises nucleic acid molecules 
encoding HNF4A; the combination comprising FOXA1, FOXA2, and HNFIA, wherein the 
combination further comprises nucleic acid molecules encoding HNF4A; or the combination 
comprising FOXA2, FOXA3, and HNFIA, 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 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 FOXA1, FOXA2, FOXA3, HNFIA, 
and HNF4A. 

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