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agent to modulate an integrin profile in the first cell type to provide said intermediate cell of
said second cell type, wherein said first cell type is a fibroblast cell, and said intermediate cell
is a stem-cell like cell, and wherein said first agent comprises anti-integrin aV, a5, B3, B5,
and 6 antibodies and one or more extracellular matrix components derived from basement
membrane, or nucleic acid molecules that increase the expression of integrin a2, a3, a6, p1,
and PB4, wherein the nucleic acid molecules are expression vectors, wherein each of the
expression vectors comprises at least one integrin gene operably linked to a promoter to
overexpress said integrin gene in said first cell type, wherein said integrin gene encodes for
integrin subunit selected from the group consisting of integrin subunits a2, a3, a6, B1 and 4.
In another aspect, there is provided method for reprogramming a first cell type to a second
cell type, comprising the method of the present invention, and further comprising contacting
the intermediate cell type with a composition comprising a second agent to effect the
reprogramming of said intermediate cell type to the second cell type.

[0007] In one example, there is provided a reprogrammed cell obtained according to the
method as disclosed herein.

[0008] In one example, there is provided a kit for reprogramming a first cell type to a
second cell type, comprising one or more of the following components: (i) a composition
comprising at least one first agent to effect reprogramming of a first cell type to an
intermediate cell type; (ii) a composition comprising at least one second agent to effect
reprogramming of an intermediate cell type to a second cell type; optionally comprising
instructions for use, wherein said first cell type is a fibroblast cell, and said intermediate cell
is a stem-cell like cell, and wherein said first agent comprises integrin ligands of any one or
more integrin subunits selected from the group consisting of av, a5, B3, B5 and 6, or nucleic
acid molecules that increase the expression of any one or more integrin subunits a2, a3, a6,
B1 and p4.

[0009] In one example, there is provided a method for treating a patient in need of cell-
based therapy or tissue replacement, comprising administering to said patient a

reprogrammed cell obtained according to the method as disclosed herein.
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[0010] In another example, there is provided a reprogrammed cell obtained according to
the method as disclosed herein for use in treating a patient in need of cell-based therapy or
tissue replacement, wherein said reprogrammed cell is to be administered to said patient.
[0011] In another example, there is provided a use of a reprogrammed cell obtained
according to the method as disclosed herein in the manufacture of a medicament for treating a
patient in need of cell-based therapy or tissue replacement, wherein said medicament is to be
administered to said patient.

[0012] In another example, there is provided a method for treating a patient in need of
cancer therapy, comprising delivering a bioactive to said patient using as a vehicle, a
reprogrammed cell obtained according to the method as disclosed herein.

[0013] In another example, there is provided a reprogrammed cell obtained according to
the method as disclosed herein as a vehicle for delivering a bioactive for use in treating a
patient in need of cancer therapy.

[0014] In another example, there is provided a use of a reprogrammed cell obtained
according to the method as disclosed herein as a vehicle for delivering a bioactive in the
manufacture of a medicament for treating a patient in need of cancer therapy.

[0015] In another example, there is provided a method of determining the suitability of a

cancer therapy for a cancer patient, comprising preparing a reprogrammed cell according to
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Claims

1. A method for reprogramming a first cell typeato intermediate cell of a second cell
type, comprising the step of:

contacting said first cell type with a first ageatmodulate an integrin profile in the
first cell type to provide said intermediate cdlkaid second cell type,

wherein said first cell type is a fibroblast calhd said intermediate cell is a stem-cell
like cell, and

wherein said first agent comprises anti-integi\fy o5, 3, 5, andp6 antibodies and
one or more extracellular matrix components derifrech basement membrane, or nucleic
acid molecules that increase the expression ogiime2, a3, a6, f1, andp4, wherein the
nucleic acid molecules are expression vectors, @heeach of the expression vectors
comprises at least one integrin gene operably dintee a promoter to overexpress said
integrin gene in said first cell type, wherein saitegrin gene encodes for integrin subunit
selected from the group consisting of integrin sutsw?2, a3, a6, p1 andp4.

2. The method according to any one of the precedmgs, wherein said first cell type
is contacted with the first agent for a period sight to reprogram said first cell type to said

intermediate cell.

3. The method according to claim 2, wherein theogeis selected from the group consisting
of at least about 1 minute, about 3 minutes, aBouatinutes, about 10 minutes, about 15
minutes, about 30 minutes, about 60 minutes, aBbuiminutes, about 2 hours, about 24

hours, about 2 days or about 5 days.

4. The method of any one of claims 1 to 3, whetbm expression vector is a viral
vector.
5. The method of claim 4, wherein the viral vecsoa lentiviral vector.
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6. The method as claimed in any of claims 1 to Usther comprising the step of
detecting expression of integrins, pluripotent andgtem cell markers to determine that said

first cell type has transitioned to said interméglieell type.

7. The method as claimed in claim 6, wherein anei®ed expression of integfid and

integrin 36 relative to the first cell type is indicative sdid intermediate cell type.

8. A method for reprogramming a first cell typeaasecond cell type, comprising the
method of any one of claims 1 to 7, and further gposing contacting the intermediate cell
type with a composition comprising a second ageneftect the reprogramming of said

intermediate cell type to the second cell type.

9. The method according to claim 8, wherein saicbsd agent ligates one or more
integrin subunits selected from the group congistiful, a2, a3, a4, a5, a6, a7, a8, a9, al0,
all,av, aD, oL, aM, aX, oE, allb, B1, B2, B3, B4, B5, p6, p7 andp8.

10. The method according to claim 9, wherein ssedond agent ligates an integrin
subunit selected from the group consistinga@f a3, 06, av, a5, p1, B3, p4, p5, p6, and

combinations thereof.

11. The method according to claim 10, whereindbmbination of subunits is selected
from avp3, avp5, avp6, abpl, a6p4, a2p1, a3B1 anda5p1.

12. The method according to claim 8, wherein saitbsed agent comprises one or more

ligands that binds to said at least one integricatase ligation of said integrin.

13.  The method according to claim 12, wherein saie or more ligands comprises one

or more extracellular matrix components.

14. The method according to claim 13, wherein dhe or more extracellular matrix

components are derived from basement membrane.
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15. The method according to claim 13, wherein gktracellular matrix component is
selected from a group consisting of laminin, catlagentactin, and Geltrex® matrix (Life

Technologies, USA).

16. The method according to claim 8, wherein cdirigdhe intermediate cell type with a
composition comprising said second agent is cordutdr a duration sufficient to effect

reprogramming to the second cell type.

17. The method according to claim 16, whereindtmation of contact is selected from at
least about12 hours, about 18 hours, about 24 habosit 30 hours, about 36 hours, about 48
hours, about 2.5 days, about 3 days, about 3.5, ddysit 4 days, about 4.5 days, about 5
days, about 5.5 days, about 6 days, about 6.5atagisout 7 days.

18. The method according to any one of the pregedamms, wherein the method further
comprises contacting said first cell type that bagn contacted with said first agent to
provide said intermediate cell of said second tgle and said second agent to effect the
reprogramming of said intermediate cell type togbeond cell type with an additional agent
that is capable of effecting further reprogrammamgl/or modification of the growth and/or

proliferative characteristics of the first cell &p

19. The method according to claim 18, wherein thditeonal agent is (a) a growth factor
selected from the group consisting of fibroblagivgh factor 2 (FGF2), epidermal growth
factor (EGF), hepatocyte growth factor (HGF) andakeocyte growth factor (KGF); and/or
(b) a conditioned medium such as a conditioned umedrom a rat insulinoma (Rin5f) cell
line; and/or (c) a medium selected from B-27® sappnt (comprising BSA, transferrin,
insulin, progesterone, putrescine, sodium selentimtin, |-carnitine, corticosterone,
ethanolamine, d(+)-galactose, glutathione (redycéddlenic acid, linoleic acid, retinyl
acetate, selenium, t3 (triodo-1-thyronine), aeiecopherol (vitamine e), di-tocopherol
acetate, catalase, superoxide dismutase) and TeSRdHtbrising DMEM/F12 (liquid), L-
ascorbic Acid, selenium, transferrin, NaHCO3, dghitane, L-glutamine, defined lipids,
thiamine, [3-mercaptoethanol, albumin, insulin, FGR2FR1, pipecolic acid, LICl, GABA).
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20. The method according to claim 18 or 19, conmpgigroviding the additional agent
for a duration sufficient to effect the further regramming to the second cell type and/or

modification of the growth and/or proliferative chateristics of the cell.

21. The method according to claim 20, whereindbgeation is selected from the group
consisting of at least about 1 day, about 2 dalysuta3 days, about 4 days, about 5 days,
about 6 day and about 7 days.

22. The method according to any one of the pregediaims, further comprising
providing a cellular support to support growth o tells being reprogrammed.

23. The method according to claim 22, wherein se@lular support comprises a

nanotopographical scaffold.

24. The method according to claim 23, wherein sa&hotopographical scaffold

comprises uniform arrays of silica nanoparticles.
25.  The method according to any one of claims 24pwherein the second cell type is
selected from the group consisting of epithelidisceells with epithelial characteristics, and

neuronal cells.

26.  The method of any of claims 1 to 25, whererttethod is conducted vitro.



