Claims

1. A method of producing an iPS cell, comprising a step of introducing the

following (1) and (2) into a somatic cell:

(1) one or more episomal vectors containing a nucleic acid encoding one or

morea nuclear reprogramming factor selected from Oct family, K1f family, Sox

family, Myc family, Lin28 family and Glis family; and

(2) an plasmidepisemal vector containing a nucleic acid encoding EBNA-1,

wherein the plasmid vector is different from (1) and wherein the plasmid

vector is devoid of a nucleic acid encoding a nuclear reprogramming factor

from Oct family, a nucleic acid encoding a nuclear reprogramming factor from

K1f family, a nucleic acid encoding a nuclear reprogramming factor from Sox

family, a nucleic acid encoding a nuclear reprogramming factor from Myc

family and a nucleic acid encoding a nuclear reprogramming factor from Lin28

family.whieh—is—different from—{1}—

into—a—somatie—eellr

2. The method according to claim 1, further comprising introducing a nucleic
acid, encoding an inhibitor of p53 function, in the form of an episomal

vector.

3. The method according to claim 2, wherein the inhibitor of p53 function is

P53 shRNA or a dominant negative mutant of p53.

4. The method according to claim 3, wherein the dominant negative mutant of

P53 is p53DD.

5. The method according to any one of claims 1 to 4, wherein the episomal

vectors containing the nucleic acid encoding one or more nuclear

reprogramming factor contain a nucleic acid encoding EBNA-lis—ene—or—mere—
selected—frem—thegroup—econsistingof the members—of Oct—Family—KLE Ffamily—
Sox—family—Mye—family—bin famity and—GClis—fomity.

6. The method according to any one of claims 1 to 5, wherein the nuclear

49



reprogramming factors are Oct3/4, K1f4, Sox2, L-Myc and Lin28.

7. The method according to any one of claims 1 to 56, wherein the nuclear

reprogramming factors are Oct3/4, K1f4, Sox2, L-Myc, Lin28 and Glisl.

8. The method according to any one of claims 1 to 7, wherein the nucleic

acid encoding a nuclear reprogramming factor is divided and contained in 2

or 3 episomal vectors.
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17. The method according to claim 16, wherein the blood cell is a peripheral

blood mononuclear cell (PMNC).

18. The method according to claim 17, wherein the peripheral blood

mononuclear cell (PMNC) is a T cell.

19 A-method ef —tmproving—iPS—ecell establdshment effieiencey, comprising—a—
step—efintrodueing;—into—a——sematic——eeld; oneor moreepisennl—vectors—
containing a nueleie aecid enceodinganuclear reprogrammingfackter,—wherein—a
different—episomal—vecter—eontaining a—nuecleic—acidencoding EBNA—1 45—
irkredueed—inte—the sematie cell—teogether—with—the vector—

20— The methed-according—te—elaim 1 9—Ffurther comprisingintreducing—a—
maeleicacidy—encodingan—inhibitter—eof pS3function,—inthe formeof—an—
episoral—veeteor—

21— The method according—to—elaim 20— whereinthe dnhibiter of pbi—Ffunction—
45—p53-shRNA-er a deminant-negativemutantof p53+——

22+ The-methedaccerding—teo—elaim 2L, —whereinthedeminant—negativemuktant—
53 4sp53PE—

1923. An agent for improving iPS cell establishment efficiency, comprising
an—episemat plasmid vector containing a nucleic acid encoding EBNA-1,

wherein the plasmid vector is devoid of a nucleic acid encoding a nuclear

reprogramming factor from Oct family, a nucleic acid encoding a nuclear

reprogramming factor from K1f family, a nucleic acid encoding a nuclear

reprogramming factor from Sox family, a nucleic acid encoding a nuclear

reprogramming factor from Myc family and a nucleic acid encoding a nuclear

reprogramming factor from Lin28 family, and wherein the plasmid vector

improves iPS cell establishment efficiency when used in combination with one

or more episomal vectors containing a nucleic acid encoding one or more

nuclear reprogramming factor selected from Oct family, K1f family, Sox

family, Myc family, Lin28 family and Glis
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family,

as compared to when the episomal vectors are used alone.

2024, A kit for producing an iPS cell, comprising the following (1) and (2):

(1) one or morean episomal vectors containing a nucleic acid encoding one or

morea nuclear reprogramming factor selected from Oct family, K1f family, Sox

family, Myc family,

Lin28 family and Glis family; and

(2) am—episemaltplasmid vector containing a nucleic acid encoding EBNA-1,—

whieh—ds—different—Ffrem—{l)jwherein the plasmid vector is different from (1)

and wherein the plasmid vector is devoid of a nucleic acid encoding a

nuclear

reprogramming

factor

from Oct family, a nucleic acid encoding a

nuclear

reprogramming

factor

from K1f family, a nucleic acid encoding a

nuclear

reprogramming

factor

from Sox family, a nucleic acid encoding a

nuclear

reprogramming

factor

from Myc family and a nucleic acid encoding a

nuclear

reprogramming

factor

from Lin28 family.
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2125. The kit according to claim 2024, further comprising a nucleic

encoding an inhibitor of p53 function—#&, in the form of an episomal

2226. The kit according to claim 2125, wherein the inhibitor of p53

is p53 shRNA or a dominant-negative mutant of p53.

acid

vector.

function

2327, The kit according to claim 2226, wherein the dominant-negative mutant

of p53 is p53DD.

2428. The kit according to claim 2024, wherein the episomal vectors
containing the nucleic acid encoding a nuclear reprogramming factor

pPCEB-hSK-0 and pCEB-hUL-G.

2529. The kit according to claim 2024, wherein the episomal vectors
containing the nucleic acid encoding a nuclear reprogramming factor

PCXLE-hOCT3/4, pCXLE-hSK and pCXLE-hUL.

2630. The kit according to claim 2125, wherein the episomal vectors
containing the nucleic acid encoding a nuclear reprogramming factor

PCXLE-hOCT3/4-shp53-F, pCXLE-hSK and pCXLE-~hUL.

273%. The kit according to claim 2125, wherein the episomal vectors
containing the nucleic acid encoding a nuclear reprogramming factor

hOCT3/4-shp53, pCE-hSK and pCE-hUL.

2832. The kit according to claim 2125, wherein the episomal plasmid

containing the nucleic acid encoding a nuclear reprogramming factor

are

are

are

are pCE-

vectors

are pCE-

hOCT3/4, pCE-hSK and pCE-hUL, and the episomal vector containing the nucleic

acid encoding an inhibitor of p53 function is pCE-mp53DD.

2933. The kit according to any one of claims 2428 to 2636, wherein the

plasmid vector containing the nucleic acid encoding EBNA-1 is pCXWB-
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3034. The kit according to claim 273% or 2832, wherein the plasmid vector

containing the nucleic acid encoding EBNA-1 is pCXB-EBNAL.

3135. A method of producing a somatic cell, comprising producingsubiecting
an iPS cell ebtained-by the method according to any one of claims 1 to 18,

and subjecting the iPS cell to a differentiation treatment to allow for

differentiation into a somatic cell.
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