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Claims:

1. A method of producing a population of T cells comprising;

(i) differentiating a population of RAG inactivated induced pluripotent stem cells (iPSCs) into
mesoderm cells

(ii) differentiating the mesoderm cells (MCs) to produce a population of haemogenic endothelial
cells (HECs),

(iii) differentiating the HECs into a population of haematopoietic progenitor cells (HPCs),

(iv) differentiating the population of HPCs into progenitor T cells; and

(v) maturing the progenitor T cells to produce a population of double positive CD4+ CD8+ T cells,

wherein the method comprises introducing a heterologous nucleic acid encoding an antigen

receptor into one of the (a) iPSCs, (b) the HPCs or (c) the progenitor T cells.

2. A method according to claim 1 further comprising;
(vi) activating and expanding the T cells to produce a population of single positive CD8+ T cells or
a population of single positive CD4+ T cells.

3. A method according to claim 1 or claim 2 wherein the method comprises introducing the

heterologous nucleic acid into the iPSCs.

4, A method according to claim 1 or claim 2 wherein the method comprises introducing the
heterologous nucleic acid into the HPCs.

5. A method according to claim 1 or claim 2 wherein the method comprises introducing the

heterologous nucleic acid into the progenitor T cells.

6. A method according to any one of the preceding claims wherein the heterologous nucleic acid

encoding the antigen receptor is comprised in an expression vector.

7. A method according to claim 6 wherein the expression vector is a lentiviral vector or adeno-
associated viral (AAV) vector.

8. A method according to claim 6 wherein the lentiviral vector is a VSVg-pseudotyped viral vector.
9. A method according to any one of the preceding claims wherein the antigen receptoris a T cell
receptor (TCR).

10. A method according to claim 9 wherein the TCR is an affinity enhanced TCR.

1. A method according to claim 9 or claim 10 wherein the TCR is a af TCR or yd TCR.
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12. A method according to any one of claims 9 to 11 wherein the TCR binds specifically to an MHC
displaying a peptide fragment of a target antigen expressed by cells or specifically binds to a target
antigen or peptide thereof expressed by cells independently of MHC presentation.

13. A method according to claim 12 wherein the TCR binds specifically to an MHC displaying a
peptide fragment of a tumour antigen expressed by the cancer cells or binds specifically to a tumour

antigen or peptide fragment thereof expressed by cancer cells independently of MHC presentation.

14. A method according to any one of claims 1 to 8 wherein the antigen receptor is a chimeric
antigen receptor (CAR).

15. A method according to claim 14 wherein the CAR binds specifically to a target antigen expressed
by cells.
16. A method according to claim 15 wherein the TCR binds specifically to a tumour antigen

expressed by the cancer cells.

17. A method according to any one of claims 1 to 8 wherein the antigen receptor is an NK cell
receptor (NKCR).

18. A method according to claim 17 wherein the NKCR binds specifically to an MHC displaying a
peptide fragment of a target antigen expressed by cells.

19. A method according to claim 18 wherein the NKCR receptor binds specifically to an MHC
displaying a peptide fragment of a tumour antigen expressed by the cancer cells.

20. A method according to any one of claims 13, 16 or 19 wherein the tumour antigen is alpha-
fetoprotein (AFP), NY-ESO1, MAGE-A10 or MAGE-A4.

21. A method according to any one of the preceding claims wherein the RAG inactivated iPSCs are
differentiated into mesoderm cells by culturing the population of iPSCs under suitable conditions to
promote mesodermal differentiation.

22 A method according to any one of the preceding claims wherein the RAG inactivated iPSCs are
cultured sequentially in first, second and third mesoderm induction media to induce differentiation into

mesoderm cells.

23. A method according to claim 22 wherein the first mesoderm induction medium stimulates SMAD2

and SMAD3 mediated signalling pathways.
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24. A method according to claim 23 wherein the first mesoderm induction medium comprises activin.
25. A method according to claim 23 or claim 24 wherein the first mesoderm induction medium

consists of a chemically defined nutrient medium supplemented with one or more differentiation factors,
wherein the one or more differentiation factors consist of activin.

26. A method according to any one of claims 15 to 18 wherein the second mesoderm induction
medium (i) stimulates SMAD1, SMAD2, SMAD3, SMAD5 and SMAD9 mediated signalling pathways and
(i) has fibroblast growth factor (FGF) activity.

27. A method according to claim 26 wherein the second mesoderm induction medium comprises
activin, BMP, and FGF.

28. A method according to claim 26 or claim 27 wherein the second mesoderm induction medium
consists of a chemically defined nutrient medium supplemented with one or more differentiation factors,
wherein the one or more differentiation factors consist of activin, BMP, and FGF.

29. A method according to any one of claims 22to 28 wherein the third mesoderm induction medium
(i) stimulates SMAD1, SMAD2, SMAD3, SMAD5 and SMAD9 mediated signalling pathways (ii) has
fibroblast growth factor (FGF) activity and (iii) inhibits glycogen synthase kinase 3p.

30. A method according to claim 29 wherein the third mesoderm induction medium comprises activin,
BMP, FGF, and a GSK3 inhibitor.

31. A method according to claim 30 wherein the third mesoderm induction medium consists of a
chemically defined nutrient medium supplemented with one or more differentiation factors, wherein the
one or more differentiation factors consist of activin, BMP, FGF, and a GSK3 inhibitor.

32. A method according to any one of the preceding claims wherein the mesoderm cells display one
or more of Brachyury+ Goosecoid+ Mixl1+ KDR+ FoxA2+ GATA6+ and PDGFaR+ .

33. A method according to any one of the preceding claims wherein the mesoderm cells are
differentiated into HECs by culturing the population of mesoderm cells under suitable conditions to
promote haemogenic endothelial (HE) differentiation.

34. A method according to any one of the preceding claims wherein the mesoderm cells are cultured
in an HE induction medium to induce differentiation into HECs.

35. A method according to claim 34 wherein the HE induction medium (i) stimulates KIT (KIT proto-
oncogene, receptor tyrosine kinase) mediated signalling pathways and (ii) stimulates VEGFR mediated

signalling pathways.
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36. A method according to claim 35 wherein the HE induction medium comprises SCF and VEGF.
37. A method according to claim 36 wherein the HE induction medium consists of a chemically

defined nutrient medium supplemented with one or more differentiation factors, wherein the one or more
differentiation factors consist of SCF and VEGF.

38. A method according to any one of the preceding claims wherein the HPCs are differentiated into

progenitor T cells under suitable conditions to promote lymphoid differentiation.

39. A method according to claim 38 wherein the HPCs are differentiated by a method comprising
culturing the population of HPCs in a lymphoid expansion medium to produce the progenitor T cells.

40. A method according to claim 38 or 39 wherein the progenitor T cells have a CD5+, CD7+
phenotype.

41. A method according to any one of the preceding claims wherein the progenitor T cells are

matured into T cells under suitable conditions to promote T cell maturation.

42, A method according to claim 41 wherein the progenitor T cells are matured by a method
comprising culturing the population of progenitor T cells in a T cell maturation medium to produce the
double positive T cells.

43. A method according to any one of the preceding claims further comprising isolating or purifying

the double positive T cells and/or single positive T cells.

44, A method according to claim 43 wherein double positive T cells and/or single positive T cells are
isolated by magnetic activated cell sorting.

45, A method according to according to any one of the preceding claims comprising concentrating

the population of double positive T cells and/or single positive T cells.

46. A method according to according to any one of the preceding claims comprising storing the
population of double positive T cells and/or single positive T cells.

47. A method according to any one of the preceding claims comprising formulating the population of

double positive T cells and/or single positive T cells with a pharmaceutically acceptable excipient.

48. A population of double positive T cells and/or single positive T cells produced by a method

according to any one of claims 1 to 47.
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49. A population according to claim 48 wherein the T cells express a heterologous antigen receptor.
50. A population according to claim 49 wherein the heterologous antigen receptor is a TCR, CAR or
NKCR.
51. A population according to claim 49 or claim 50 wherein the T cells express are RAG inactivated
and do not express an endogenous TCR.
52. A pharmaceutical composition comprising a population of double positive T cells and/or single

positive T cells produced by a method according to any one of claims 1 to 47 and a pharmaceutically
acceptable excipient.

53. A population of double positive T cells and/or single positive T cells produced by a method

according to any one of claims 1 to 47 for use in a method of treatment.

54. A population of double positive T cells and/or single positive T cells produced by a method
according to any one of claims 1 to 47 for use in a method of treatment of cancer.

55. A method of treatment of cancer comprising administering a population of double positive T cells
and/or single positive T cells produced by a method according to any one of claims 1 to 47 to an

individual in need thereof.



