WHAT IS CLAIMED IS:

1. A composition comprising:
an achvin receptor-like kinase 5 (ALKS) inhibitor;
a MAP/ERK kinase (MEK) inhibitor; and
a Rho kinase (ROCK) inhibitor.

2. The composition of claim 1, further comprisi
kinase 3 (GSK3) inhibitor.

a glycogen synthase

3. The composition of claim 1, farther a histone deacetylase
(HDAC) inhibitor.

4, The composition of claim 1, wWherein the ALKS inhibitor is A-83-01 or
SB431542,

5. The composition of .. m 1, wherein the MEX inhibitor is PD0325901.

6. The compositio r claim 1, wherein the ROCK inhibitor has the

structure;

wherein, ,
1%iss or unsubstituted C;-Cyq alkylene;
yis integer from 0 to 3;

integer from 0 to 5;

K is-N=, -CH= or -CR’=;

/ Ris hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
, substituted or unsubstituted cycloalkyl substituted or unsubstituted
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bstituted or
bstituted or

substituted or unsubstituted alkyl, substituted or unsubstituted heferoalkyl,
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,

unsubstituted aryl, or substifuted or unsubstituted heteroaryl, wherein Is an integer from 0 fo

2, wherein if z is greater than 1, two R® moieties are optionally joinefl together to form a

substituted or unsubstituted cycloalkyl, substituted or unsubstitutgl heterocycloalkyl,
substituted or unsubstifuted aryl, or substituied or unsubstituteddheteroaryl; and

RS R7 RS RS, R, R, RZ RE, R™ R, RIEMRY, R and RS are
independently hydrogen, substituted or unsubstituted alkyubstituted or unsubstituted
heteroalkyl, unsubstituted cycloalkyl, substituted or un tituted heterocycloalkyl,
substituted or unsubstituied aryl, or substituted or unsgostituted heteroaryl;
or a racemate, diastereomer, tautomgf, or a geometric isomer thereof, or a

pharmaceutically acceptable sait thereof.

7. The ROCK inhibitor claim 6, wherein
L2 is methylene;
X isN=or CH
R1 is hydrogenf or

y and z are
8. The R i K. inhibitor of claim 6, wherein

L2 isethylene;

X ifN=or CH=;

1 is hydrogen; and

y and z are 0.

The ROCK inhibitor of claim 6, wherein the ROCK inhibitor has the
structure:
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10.  The composition of claim 1, comprising ghe or more mammalian cells.

11.  An in vitro or ex vivo method of indyfting non-pluripotent mammalian
cells into induced pluripotent stem cells, comprising:

introducing at least one transcrigtion factor selected from the group

contacting the non-pluripogent cells with an ALKS inhibitor, a MEK.
inhibitor, and a ROCK inhibitor;
under conditions suffifient to induce pluripotent stem cells.

12, The method of clfiim 11, wherein introducing at least one transcription
factor into the non-pluripotent cells gdmprises introducing a polynucleotide encoding the at
least one transcription factor into § fe non-pluripotent cells.
13. The f od of claim 11, wherein introducing at least one franscription
factor info the non-pluripo nt cells comprises contacting the non-pluripotent cells with a
polypeptide comprising ghe amino acid sequence of the at least one transcription factor

polypeptide.

The method of claim 11, further comprising contacting the non-

pluripotent a GSK3 inhibitor.

15.  The method of claim 11, further comprising contacting the non-
pluripogfnt cells with an HDAC inhibitor.

16,  The method of claim 11, wherein the ROCK. inhibitor has the structure:
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y is an integer from 0 to 3;

Z is an integer from 0 fo 5;

X is -N=, -CH= or -CR’=;

R} is hydrogen, substituted or unfubstituted allyl, substituted or unsubstituted
d aryl, or substituted or unsubstituted heteroaryl;

R’ R* and R’ are indepegllently -CN, -8(0),R%, -NR'R®, -C(O)R’,

NR'-C(OR!, NRZ-C(0)-0R", _GONRMRYS, -NR'S(O),R, -ORS, -S(O)NRY,
substituted or unsubstituted alkyl,
unsubstituted cycloalkyl, substi

heterocycloalkyl, substituted or unsubstituje

stituted or unsubstituted heteroalkyl, substituted or

ed or unsubstituted heterocycloalkyl, substituted or
unsubstituied aryl, or - or unsubstituted heteroaryl, wherein n is an integer from 0 to
2, wherein if z is greater thy 1, two R® moiéties are optionally joined together to form a
substituted or unsubstitut 4 cyeloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubst

ed aryl, or substituted or unsubstituted heteroaryl; and

R, R% R'® RMLR™2, RE RM RS, R R, R'® and R are
independently hydfogen, substituted or unsubstituted alkyl, substifuted or unsubstituted
heteroalkyi, ungibstituted cycloalkyl, substituted or unsubstituted heterocycioalkyl,
substituted nsubstituted aryl, or substifuted or unsubstituted heteroaryl;

or a racemate, diastereomer, tautomer, or a geometric isomer thereof, or a

pharma acceptable salt thereof. -
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The claims defining the invention are as follows:
1. A composition comprising:
an activin receptor-like kinase 5 {ALKS) inhibitor;
a MAP/ERK kinase (MEK) inhibitor; and
a Rho kinase (ROCK) inhibitor.
2. The composition of claim 1, further comprising a glycogen synthase kinase 3

(GSK3) inhibitor.

3. The composition of claim 1, further comprising a histone deacetylase
(HDAC) inhibitor.

4. The composition of claim 1, wherein the ALKS inhibitor is A-83-01 or

SB431542.
5. The composition of claim 1, wherein the MEK inhibitor is PD0325901.

6.  The composition of claim 1, wherein the ROCK inhibitor has the structure:

0
‘ﬁ’/lL\ AN
RY< Q‘N—f /l\ \@%R%

wherein,

an

L? is substituted or unsubstituted C,-Cyp alkylene;

y Is an integer from 0 to 3;

z is an integer from 0 to 5;

X is -N=, -CH= or -CR’=;

R!is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl,

R’ R* and R® are independently -CN, -S(O)R®, -NR'R®, -C(O)R’,

NR'-C(O)R", -NR2-C(0)-ORY, -C(O)NRMRY, -NR'®S(O);,R"", -OR'®, -S(0),NR",
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalikyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl, wherein n is an integer from
0 to 2, wherein if z is greater than 1, two R’ moieties are optionally joined together to

form a substituted or unsubstituted cycloalkyl, substituted or unsubstituted
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heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl; and
RG, R7, RS, R9, R;o, R“, RIZ’ R”, RM’ Rls, Ri@} er’ Rts and Rw are
independently hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroaikyl, unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
or a racemate, diastereomer, tautomer, or a geometric isomer thereof, or a
pharmaceutically acceptable salt thereof.
7. The ROCK inhibitor of claim 6, wherein
L?is methylene;
X is N=or CH=;
R'is hydrogen; or
y and z are 0.
8. The ROCK inhibitor of claim 6, wherein
1% is methylene;
X is N= or CH=;
R!is hydrogen; and
y and z are 0.

9. The ROCK inhibitor of claim 6, wherein the ROCK inhibitor has the

structure;
O
~ j&“@
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10.  The composition of claim 1, comprising one or more mammalian cells.
11. A mixture comprising:

one or more mammalian cells;

an ALK inhibitor;

a MEK inhibitor; and
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a ROCK inhibitor.

12.  The mixture of claim 11, wherein the mammatian cells comprise non-
pluripotent cells.
13.  The mixture of claim 11, further comprising a glycogen synthase kinase 3
(GSK3} inhibitor.

14.  The mixture of claim 11, further comprising an histone deacetylase (HDAC)

inhibitor.

15. An in-vitro methed of inducing non-pluripotent mammalian cells into induced
pluripotent stem cells, comprising:

introducing at least one transcription factor selected from the group consisting of: Oct-3/4,
K1f4, Sox2, and ¢-Myc into the non-pluripotent cells; and

contacting the non-pluripotent cells with an ALKS inhibitor, a MEK inhibitor, and a ROCK
inhibitor;

under conditions sufficient to induce pluripotent stem celis.

16. The method of claim 15, whergin introducing at least one transcription factor
into the non-pluripotent cells comprises introducing a polynucleotide encoding the at least
one transcription factor into the non-pluripotent cells.

17.  The method of claim 15, wherein introducing at feast one wranseription factor
into the non-pluripotent cells comprises contacting the non-pluripotent cclls with a
polypeptide comprising the amino acid scquence of the al least one ranscription factor
polypeptide.

18.  The method of claim 15, furiher comprising contacting the non-pluripotent
cells with a GSK3 inhibitor.

19.  The method of claim 15, further comprising contacting the non-pluripotent
cells with an HDAC inhubitor.

20, The methed of ¢laim 15, wherein the ROCK inhibitor has the structure:

0
U 12 e
iffm S{ N. o~ “N" ey ‘*-«;:E o
Voo TR T S,
(R 5-x ST R e (i

wherein,
L% is substituted or unsubstituted C-C g ailkylene;
v 15 an infeger trom 0 to 3.

z 18 aninteger from 0 o 5



0%

X is -N=, -CH= or -CR™

R is hydrogen, substituted or unsubstituzed alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloatkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl;

R*, R* and R’ are independendy -CN, -S{O1R°, NRIRE, -COIR?,
NRECIORY, NRZCO10ORE, -COMNRRY, NRUSO)RR, -OR™, -S(ORNR",
substituted or unsubstituted altkyl, substituted or unsubstituted heteroatkyl, substituted or

unsubstitted cycloalkyl, substituted or unsubstituted beterocycloatkyl, substituted or

form a substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyeloalkyl, substituted or unsubstituted aryl, or substituted or unsubstitufed
heterparyl; and

RY R7, RE, RY RY RY R R, R R R™RY, RM and R are
independently hydrogen, substitited or unsubstituted alkyl, substituted or unsuhstituted
heteroalkyl, unsubstituted cycloalkyl, substituted or unsubstituted  heterocyceloalkyl,
substituted or unsubstituted aryl, or substituted or unsubstituted hetercaryl;

ar a racemate, diastereomer, (automer, or o geomelic womer thereof, or a

pharmaceutically acceptabie salt thereof.



