
CLAIMS 

[1] A method of improving iPS cell establishment efficiency, 

comprising contacting a protein selected from the group consisting 

of 	 and Foxhl, 	brachyury, 	Foxa2, 	LHX1, 	Foxbl, 	Foxf2 	Foxgl involved 

- 	• 	 -. 	p 	 that g 	 4.- 	or a nucleic acid 	encodes 

the same with a somatic cell in a nuclear reprogramming step. 

[2] The 	 to 	1, 	 is method according 	claim 	wherein the protein 	selected 

from the 	 - 	 - group 	consisting 	o 	a 	g 	. 	ac...z. 	.. 	,•,- 	.r. 	.. 

LHX1, Sox17, HIXL1, Lcfty2, Nodal, Handl, Wnt3, comesodermin, 	 noggin, 

CER1, Foxfl, C11TA4, CATA6, CSC, HESX1, HNF1A, !INNA, OTX2, RNF111, 

and Sox7, 	SP5, 	TI3X6, 	Foxbi, 	Foxf2 	Foxgl. 

-- 	 - 	 - .4 - 	4 	.4 	4 	4 	4 	. 	 . 	4 	. 	 4 

and Foxbl, 	Foxf2 	Foxgl. 

[24] The method according to claim 1, wherein the protein is Foxbl. 

[34] 	The 	 to 	1 	2, 	 1 	to method according 	claim 	or 	a-Fty-erne of claim 

the 	 is further -4, wherein 	somatic cell 	 contacted with Glisl or a 

nucleic acid that encodes the same and/or a p53 inhibitor in a nuclear 

reprogramming step. 

[44] An agent for improving iPS cell establishment efficiency 

comprising a protein selected from the group consisting of Foxhl, 

brachyury, Foxa2, LHX1, Foxbl, Foxf2 	Foxgl involved in and 	 primitive 

formation 	 that 	the streak (PrS) 	 or a nucleic acid 	encodes 	same, and 

further comprising Glisl or a nucleic acid that encodes the same 

and/or a p53 inhibitor. 

The 	 to 	6, 	 is [7] agent according 	claim 	wherein the protein 	selected 

	

=, 	: 	. 	.. 	..osccoid, - 	-- 	- 	 Foxa2, 

comcsodcrmin, LHX1, Sox17, MIXL1, GDF3, Lcfty2, Nodal, Handl, Wnt3, 
Al 	 1 	 A 	• 	, 	A 	it 	 . 	1 - 	= 	 ...A 	 ... A 	

..., 

and Sox7, 	SP5, 	TBX6, 	Foxbl, 	Foxf2 	Foxgl. 

The 	 to 	6, 	 is [8] agent according 	claim 	wherein the protein 	selected 

from the 	 Foxbl, brachyury, Foxa2, LHX1, 	Foxfl, group consisting of 

and Foxbl, 	Foxf2 	Foxgl. 

[54] The agent according to claim 44, wherein the protein is Foxbl. 

The 	 to 	 6 	9, 	furthel--- [10] 	agent according 	any one of claims 	to 
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comprising Clisl or a nucleic acid that encodes the same and/or a 

p53 	inhibitor. 

[611] 	A method of producing an iPS cell, 	comprising contacting a 

protein selected from the group consisting of Foxbl, brachyury, Foxa2, 

LHX1, 	Foxbl, 	Foxf2 	Foxgl involved in 	 (PrS). and 	 primitive streak 

formation 	 that 	 the or a nucleic acid 	encodes 	same, 	and nuclear 

reprogramming substance(s) 	with a somatic cell. 

[7] 	The method according to claim 611, 	wherein the nuclear 

reprogramming substance(s) 	is(are) 	selected from the group 

consisting of members of the Oct family, members of the Sox family, 

members of the Klf family, members of the Myc family, members of 

the Lin family and the Nanog, as well as nucleic acids that encode 

the same. 

The 	 to 	611, 	 the [813] 	method according 	claim 	wherein 	nuclear 

reprogramming substances are Oct3/4, Sox2 and Klf4, or nucleic acids 

that encode the same. 

The 	 to 	611, 	 the [911] 	method according 	claim 	wherein 	nuclear 

reprogramming substances are Oct3/4, Sox2, Klf4 and L-Myc or c-Myc, 

or nucleic acids that encode the same. 

The 	 to 	 11 to 14, 	 the [15] method according 	any one of claims 	 wherein 

involved in 	 4PrS) 	formation is protein 	 primitive streak 	 selected 

-- 	 -0 z- 	... 	0. 	 0 	- 	.0 	.- 

- 	-t.00 	• 	" 	 CSC, 	HESX1, 	HNF1A, 	HNF4A, OTX2, .' 	-ATA6, 

RNF111, 	Sox7, 	SPS 	TRX6. and 

The 	• - 	 -- 	• 	 - [16] -- 	t 	0 	t 	. 	 . 

is 	 from the 	 Foxal, Foxa2, Foxa3, Foxbl, selected 	 group consisting of 

Foxcl, Foxe2, Foxdl, Foxd3, Foxd5, FOxea, Foxf1, Foxf2, Fe*g-1, Foxh1, 

FOnjl, Foxj2, Foxj3, Foxkl, 	Foxl2, Foxml, Foxnl, Foxil, Foxi2, 	 Foxk2, 

- 	 -d 	 - 	 - ' 0 	---'' 	a 	, 	a 	a 	g' 	a 	a 	g 	a 	a 

Foxci. and 

The 	 to 	 11 to 14, 	 the --[17] 	method according 	any one of claims 	 wherein 

is 	 from the 	 Fexhl, brachyury, protein 	sel-eeted 	 group consisting of 

Foxbl, 	Foxf2 	Foxgl. Foxa2, 	LHX1, 	Foxbl, 	and 

The 	 to 	 611 to 914, [1018] 	method according 	any one of claims 	 wherein 

the 	 involved in 	 formation is protein 	 primitive streak 	(Pr5) 
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Foxhl. 

The 	 to 	 61 	to 1018, [1119] 	method according 	any one of claims 	 wherein 

the somatic cell is further contacted with Glisl or a nucleic acid 

that encodes the same and/or a p53 inhibitor. 

for inducing 	iPS [124] An agent 	 an 	cell from a somatic cell, 

comprising a protein selected from the group consisting of Foxhl, 

brachyury, Foxa2, LHX1, Foxbl, Foxf2 	Foxgl involved in and 	 primitive 

formation 	 that 	the streak (PrS) 	 or a nucleic acid 	encodes 	same, and 

nuclear reprogramming substance(s). 

[1321] 	The 	 to 	1220, 	 the nuclear agent according 	claim 	wherein 

reprogramming substance(s) 	is(are) 	selected from the group 

consisting of members of the Oct family, members of the Sox family, 

members of the Klf family, members of the Myc family, members of 

the Lin family and the Nanog, as well as nucleic acids that encode 

the same. 

[1422] 	The agent according to claim 1220, 	wherein the nuclear 

reprogramming substances are Oct3/4, Sox2 and Klf4, or nucleic acids 

that encode the same. 

The 	 to 	1220, 	 the [1523] 	agent according 	claim 	wherein 	nuclear 

reprogramming substances are Oct3/4, Sox2, Klf4 and L-Myc or c-Myc, 

or nucleic acids that encode the same. 

The 	 20 to 23, 	 the [21] 	agent of any one of claims 	 wherein 	protein 

involved in 	 formation in 	 from the p-rimitive streak 	(PrS) 	 selected 

Fox family 	 brachyury, group consisting of a 	 member, 	 goosecoid, 

LHX1, Sox17, MIXL1, CDF3, Lcfty2, Nodal, Handl, Wnt3, comenodermin, 

CER1, CATA4, GATA6, GSC, HESX1, HNF1A, HNF4A, OTX2, RNF111, noggin, 

Sox7, 	SP5 	Ti3X6. and 

The 	 to 	24, 	 the Fox family [25] method according 	claim 	wherein 	 member 

is 	 from the 	 Foxal, Foxa2, Foxa3, Foxbl, selected 	 group consisting of 

Foxcl, Foxc2, Foxdl, Foxd3, Foxd5, Foxc3, Foxfl, Foxf2, Foxgl, Foxhl, 

Foxil, Foxi2, Foxj1, Foxj2, Foxj3, Foxkl, Fol;k2, Fox12, Foxml, Foxnl, 

Foxan2, Foxn3, Foxn4, Foxo3, Foxo4, Foxpl, Foxp3, Foxp4, Foxrl, Foxr2 

Foxsl. and 

The 	 to 	 20 to 23, 	 the [26] agent according 	any one of claims 	 wherein 

- 	- 	- 	- 	 ._ - 	- 	 - 	- 	0 	0 	.. 	 - 	4 

and Foxa2, 	LHX1, 	Foxfl, 	Foxbl, 	Foxf2 	Fo+tgl. 
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The 	 1220 to 1523, 	the [16] 	agent of any one of claims 	 wherein 	protein 

involved in 	 - 	-. 	" 	--- 	- 	 Foxhl pr 	- 	 4 	 comprising 

or a nucleic acid that encodes the same. 

The 	 122-0- to 1627, further [1728] 	agent of any one of claims 	 comprising 

Glisl or a nucleic acid that encodes the same and/or a p53 inhibitor. 

[18] An iPS cell containing an exogenous nucleic acid that encodes 

Foxhl. 

[1930] The iPS cell according to claim 182-9, wherein the exogenous 

nucleic acid is integrated in the genome. 

[20] A method of producing a somatic cell, comprising performing 

a differentiation induction treatment on the iPS cell according to 

182- 9- 	19-0- to 	Llie 	iPS 	Lo differentiate 	into 	a claim 	or 	 cause 	 cell 

somatic cell. 

[21] A method of producing a somatic cell, 	comprising the steps 

of: 

(1) producing an iPS cell by the method according to any one of claims 

6l4 to 1119, and 

(2) performing a differentiation induction treatment on the iPS cell 

obtained through the step (1) to cause the iPS cell to differentiate 

into a somatic cell. 

[224] A use of a protein selected from the group consisting of Foxhl, 

and 	 primitive brachyury, Foxa2, LHX1, Foxbl, Foxf2 	Foxgl involved in 

formation 	 that encodes the same in -5-t---r-e-a-k--- 	 or 	a 	nucleic acid 

the manufacture of an agent for improving the efficiency of 

establishment of iPS cells. 

from 	 Foxh1, 	brachyury, 	 Foxa-2, the group consisting of 	 g000-ceoid, 

4 	g: 	- 	 noggin, •• - 	- 	• 	- 	1, Son17, MIXL1, Lcfty2, Nodal, Handl, Wnt3, 

CER1, 	CATM, 	CATh6, 	GSC, 	HESX1, 	liNF1A, 	I1NF 417\, 	OTH2, 	RNF111, 	Sox7, 

and 	 and 6P5 	TBX6, 	Foxbl, 	Foxf2 	Foxgl. 

from the 	 Foxhl, brachyury, 	Foxa2, LHX1, Fa-x-fl, group c naisting of 

and Foxbl, 	Foxf2 	Foxgl. 

to 	2233, 	the 	is Foxhl. [23-6] The use according 	claim 	wherein 	protein 

[244] A use of a protein selected from the group consisting of Foxhl, 
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brachyury, Foxa2, LHX1, Foxbl, Foxf2 	Foxgl involved in and 	 primitive 

(PrS) formation 	 that 	the 	in streak 	 or a nucleic acid 	encodes 	same 

combination with nuclear reprogramming substance(s) 	in the 

manufacture of an agent for producing an iPS cell. 

The 	 to 	2437, 	 the [2538] 	use according 	claim 	wherein 	nuclear 

reprogramming substance(s) 	is (are) 	selected from the group 

consisting of members of the Oct family, members of the Sox family, 

members of the Klf family, members of the Myc family, members of 

the Lin28 family, 	and the Nanog, 	as well as nucleic acids that 

encode the same. 

[2639] 	The 	 to 	2437, 	 the nuclear use according 	claim 	wherein 

reprogramming substances are Oct3 / 4 , 	Sox2 and Klf4, 	or nucleic 

acids that encode the same. 

The 	 to 	2437, 	 the [27] 	use according 	claim 	wherein 	nuclear 

reprogramming substances are Oct3/4, Sox2, Klf4 and L-Myc or c-Myc, 

or nucleic acids that encode the same. 

The 	 to 	 37 to 90, 	the [41] 	unc according 	any one of claims 	 wherein 

involved in 	 formation is protein 	 primitive streak (PrS) 	 selected 

from 	- 	- 	 -0 0.. 	0-- 	z 	4. 	. 	 r. 

- 	-, 	 - goococoid, comecod- 	 z 	 -- 	- 	- 	z 

Wnt3, 	CER1, GATA4, CATA6, GSC, HESX1, HNE'1A, HNF1A, OTX2, noggin, 

RNF111, 	Sox7, 	SP5 	TBX6. and 

- - 	-2,:. 	- -;„ 	'4 	- - 41, 	the Fo-x family . 	z. 	4: 	4, 	wherein 	 mcm43-e-f- 

- 	-:-. 	- 	 Foxal, Foxa2, Foxa3, Foxbl, r.... 	croup consisting of 

Foxcl, Foxc2, FoxFoxd3, Foxd5, Foxc3, Foxfl, Foxf2, Foxgl, Foxhl, -d1, 

Foxil, Foxi2, Foxjl, Foxj2, Foxj3, Foxkl, Foxk2, Foxl2, Foxml, Foxnl, 

Foxan2, 	Foxn3, 	Foxn9, 	Foxo3, 	Foxo4, 	Foxpl, 	Foxp3, 	Foxp4, 	Foxrl, 

Foxr2 	F'oxs1. and 

is 	 from the 	 Foxhl, brachyury, protein 	selected 	greep consisting of 

and Foxa2, 	LHX1, 	Foxfl, 	Foxbl, 	Foxf2 	Foxgl. 

The 	 to 	 2437 to 27-4-0-, [2844] 	use according 	any one of claims 	 wherein 

the protein is Foxhl. 

A 	the iPS 	 to 	1829 	1930 in [29-4] 	use of 	cell according 	claim 	or 

producing a somatic cell. 

The iPS 	 to 	182-9 	19-9- [3044] 	cell according 	claim 	or 	as a source 

of 
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cells for producing a somatic cell. 
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