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Claims:

1.

10

11.

12.

A process for in vitro expansion of antigen specific T cells, such as autologous antigen specific T cells
comprising the steps:
a) culturing a population of autologous PBMC cells in the presence of:
i) dendritic cells which have been pulsed with a peptide/peptide mix relevant to a targe
antigen(s) OR a peptide/peptide mix relevant to a target antigen(s), and
ii) at least one cytokine, and
b) culturing a popuiation of T cells from step a) in the presence of:
i} dendritic cells which have been pulsed with a peptide/peptide mix relevant'to a target
antigen(s) OR autologous antigen presenting T cells (T-APC's) cells which bave been pulsed with
a peptide/peptide mix relevant to a target antigen(s) and an artificial cg~stimulatory factor, and
i) optionally a cytokine, and
characterized in that the process does not employ live virus and/or yital vectors or the use of DNA
or RNA encoding antigens in the expansion of the relevant T cell gépulation.
A process according to claim 1 wherein step b} is performed twé or more times (such as 3, 4, 5
times or more) until sufficient quantities of the relevant T cell population are obtained.
A process according to claim 1 or 2 wherein the culturing 6f step a} is performed for 12 days or
less.
A process according to any one of claims 1 to 3, whefein the culturing step of step b) is performed
for 12 days or less.
A process according to any one of claims 1 to 4/ wherein culturing is performed in a vessel
comprising a gas permeable culture surface
A process according to any one of ¢laims X to 5, wherein the T cells expanded are specific to an
Epstein-Barr Virus, Vaccinia Virus or Vaficella Zoster Virus antigen or antigens, such as EBV.
A process according to any one of cjdims 1 to 6, wherein the peptides of step a) and/or b) comprise
between 2 and 1000 peptides, foy'example 2 to 500 peptides, 2 to 300 peptides or 2 to 100
peptides.
A process according to any ghe of claims 1 to 7, wherein the peptides of step a) and/or b) overlap,
forexample by 2, 3,4, ,5/, 7, 8,9, 10, 11, 12, 13, 14, 15 or more amino acids.
A process according tg/any one of claims 1 to 8, wherein the peptides of step a) and/or b) are
about 10, 11, 12, 13/14, 15, 16, 17, 18, 15 or 20 amino acids in length, such as 15 amino acids in
length.
A process accpfding to any one of claims 1 to 9, wherein the peptides of part a) and/or b) cover
part or the §ll length of the antigen LMP1.
A procesg’according to any one of claims 1 to 10, wherein the peptides of part a) and/or b} cover
part of'the full iength of the antigen LMP2.
A process according to any one of claims 1 to 11, wherein the peptides of part a) and/or b) cover
rt of or the full length of the antigen EBNA1L.

A process according to any one of claims 1 to 12, wherein the peptides of part a) and/or b} cover
part of or the full length of the antigen BARF1.
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14,
15,

16

17.

18.

19,

20.

21,

22.

23.

24.

25,

26.

27.

28,

29,

A prbcess according to any one of claims 1 to 13, wherein the cytokine present in step a) is IL-4.
A process according to any one of claims 1 to 14, wherein the cytokine present in step a) is IL-7.

A process according to any one of claims 1 to 15, wherein the cytokine present in step b} is
IL-15.

A process according to any one of claims 1 to 15, wherein the artificial co-stimulatoryis a
engineered cell line, such as an ak562 cell, with one or more relevant protein or proteiyfragments
present on the cell surface.

A process according to claim 17, wherein the protein or protein fragments are ingépendently
selected from CD80, CD86, CD83, OX-40 ligand and 41BB-ligand.

A process according to claim 18, wherein all of the said protein or protein frdgments are present
on the surface of the co-stimulatory cell.

A process according to any one of claims 1 to 19, wherein the processfs performed in a GRex™

system.

An expanded autologous or allogenic T cell product obtainable of obtained from a process as
defined in any one of claims 1 to 20.

An expanded autologous or allogenic T cell product accorgdng to claim 21, wherein one or more
target celi populations has comparable target antigen sgecificity compared to cells expanded

employing viral vectors and re-stimulated with EBV-LLLs that over-express certain target antigens.

An expanded autologous or allogenic T cell produgt according to claim 21 or 22, wherein one or
more of target cell populations has higher targgt-antigen-specificity at a given timepoint than cells
expanded employing viral vectors and re-stiphulated with EBV-LCLs that over-express certain target

antigens.

A pharmaceutical composition comprising an expanded T cell product as defined in any one of
claims 21 to 23, and an excipient, cafrier, stabiliser, surfactant or other non-therapeutically active
component.

A method of treating a patient/such as an immunosuppressed patient, for viral infection or cancer
induced by a virus by adminiStration of an appropriate dose of an expanded T cell product as
defined in any one of clairhs 21 to 23 or pharmaceutical composition as defined in claim 24.

Use of an engineered ¢€ll line such as an akS62 cell as an artificial co-stimulatory factor without
concomitant presenfation of antigen thereon, in the antigen specific expansion of T cells, such as

autologous T cellg.

Use’of antigen-peptide mixes with PBMCs for the expansion of antigen specific T cells.
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AMENDED CLAIMS
received by the international Bureau on 05 November 2012 (05.11.2012)

Claims:

1,

10

11.

A process for in vitro expansion of antigen specific T cells, such as autologous antigen specific T £ells -
comprising the steps:
a) culturing a population of autologous PBMC cells in the presence of;
. i) dendritic cells which have been pulsed with a peptide/peptide mix relevant to a farget
antigen{s) OR a peptide/peptide mix relevant to a target antigen(s}, and
ii) at least one cytokine, and
b) culturing a population of T cells from step a) in the presence of:
i) dendritic cells which have been pulsed with a peptide/peptide mix relevant to a target
antigen(s) OR autologous antigen presenting T cells (T-APC’s) cells wHich have been pulsed with
a peptide/peptide mix relevant to a target antigen(s) and an artifigial co-stimulatory factor, and
ii) optionally a cytokine, and
characterized in that the process does not employ live virus and/or viral vectors or the use of DNA
or RNA encoding antigens in the exhansion of the relevant T fell population.
A process accarding to claim 1 wherein step b} is performed two or mo}e times (suchas 3,4, 5
times or more) until sufficient quantities of the relevany'T cell population are obtained.
A process according to claim 1 or 2 wherein the cultyfing of step a) is performed for 12 days or
less.
A process according to any one of claims 1 to 3/wherein the culturing step of step b) is performed
for 12 days or less.
A procéss according to any one of claims 4 to 4, wherein culturing is performed in a vessel
comprising a gas permeable culture surface.
A process according to any one of ¢Jdims 1 to 5, wherein the T cells expanded are specific to a viral
antigen or antigens of Epstein-Bafr Virus, Vaccinia Virus or Varicella Zoster Virus, such as EBV,
A process according to any ong of claims 1 to 6, wherein the peptides of step a) and/or b} comprise
between 2 and 1000 peptidés, for example 2 to 500 peptides, 2 to 300 peptides or 2 to 100
pepﬁdes.
A process according tgany one of claims 1 to 7, wherein the peptides of step a) and/or b) overlap,
for example by 2, 3/4, ,5,6,7,8,9, 10, 11, 12, 13, 14, 15 or more amino acids.
A process accorging to any one of claims 1 to 8, wherein the peptides of step a) and/or b} are
about 10, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acids in length, such as 15 amino acids in
length.
A process according to any one of claims 1 to 9, wherein the peptides of part a) and/or b) cover
part gr the full length of the antigen LMP1. . '
A process according to any one of claims 1 to 10, wherein the peptides of part a) and/or b) cover
art or the full length of the antigen LMP2.

. A process according to any one of claims 1 to 11, wherein the peptides of part a) and/or b) cover

part of or the full length of the antigen EBNA1.

. A process according to any one of claims 1 to 12, wherein the peptides of part a) and/or b} cover

part of or the full length of the antigen BARF1.
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Claims:

1,

10

11.

A process for in vitro expansion of antigen specific T celis, such as autologous antigen specific T cell
camprising the steps:
a) culturing a population of autoldgous PBMC cells in the presence of: _
i) dendritic cells which have been pulsed with a peptide/peptide mix relevant to a targét
antigen(s) OR a peptide/peptide mix relevant to a target antigen{s}, and
ii} at least one cytokine, and
b} culturing a population of T cells from step a) in the presence of:
i} dendritic cells which have been pulsed with a peptide/peptide mix relevafit to a target
antigen(s) OR autologous antigen presenting T cells (T-APC’s) cefls whiclrhave been pulsed with
a peptide/peptide mix relevant to a target antigen(s) and an artificial £o-stimulatory factor, and
ii} optionally a cytokine, and '
characterized in that the process does not employ live virus and/opviral vectors or the use of DNA
or RNA encoding antigens in the expansion of the relevant T cel}population. ‘
A process according to claim 1 wherein step b} is performed ¥vo or more times (such as 3,4, 5
times or more} until sufficient quantities of the relevant T £ell population are obtained.
A process according to claim 1 or 2 wherein the culturing of step a) is performed for 12 days or
less.
A process according to any one of claims 1 to 3, wherein the culturing step of step b} is performed
for 12 days or less.
A process according to any ane of claims 1 tg'4, wherein culturing is performed in a vessel
comprising a gas permeable culture surfage. '
A process according to any one of claigé 1 to 5, wherein the T cells expanded are specific to an
viral antigen or antigens of Epstein-Barr Virus, Vaccinia Virus or Varicella Zoster Virus-aatigen-e«
antigens, such as EBV. '
A process according to any one/of claims 1 to 6, wherein the peptides of step a) and/or b} comprise
between 2 and 1000 peptides, for example 2 to 500 peptides, 2 to 300 peptides or 2 to 100
peptides.
A process according to dny one of claims 1 to 7, wherein the peptides of step a) and/or b) overlap,
for example by 2, 3,4, ,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15 or more amino acids.
A process accordifig to any one of claims 1 to 8, wherein the peptides of step a) and/or b} are
about 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acids in length, such as 15 amino acids in

A procesy/according to any one of claims 1 to 9, wherein the peptides of part a) and/or b} cover
part or£he full length of the antigen LMP1. -

A précess according to any one of claims 1 to 10, wherein the peptides of part a) and/or b) cover
patt or the full length of the antigen LMP2.

./'A process according to any one of claims 1 to 11, wherein the peptides of part a} and/or b} cover

part of or the full length of the antigen EBNAL.

44
AMENDED SHEET (ARTICLE 19)



WO 2013/088114 PCT/GB2012/0508%6

13 A process accordmg to any one of c!alms 1 to 12, wherein the peptldes of part a) and/or b) cover:
part of or the full length of the anttgen BARF1.
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Claims:

1. A process for in vitro expansion of antigen specific T cells, such as autologous antigen specific T
cells comprising the steps:
a} culturing a population of autologous PBMC cells in the presence of:
i} dendritic cells which have been pulsed with a peptide/peptide mix relevant to a target
antigen(s) OR a peptide/peptide mix relevant to a target antigen(s), and
ii) at least one cytokine, and
b} culturing a population of T cells from step a} in the presence of:
i) dendritic cells which have been pulsed with a peptide/peptide mix relevant to a target
antigen(s) OR autologous PBMC cells which have been pulsed with a peptide/peptide mix
relevant to a target antigen(s) and an artificial co-stimulatory factor, and
ii) optionally a cytokine(s), and
wherein the process does not employ live virus and/or viral vectors or the use of DNA or RNA
encoding antigens in the expansion of the relevant T cell population.

2. Aprocess according to claim 1 wherein step b) is performed two or more times, such as 3,4, 5
times or more, until sufficient quantities of the relevant T cell population are obtained.

3. Aprocess according to claim 1 or 2 wherein the culturing of step a) and/or step b) is performed
for 12 days or less.

4, A process according to any one of claims 1 to 3, wherein culturing is performed in a vessel
comprising a gas permeable culture surface.

5. A process according to any one of claims 1 to 4, wherein the T cells expanded are specificto a
viral antigen or antigens of Epstein-Barr Virus, Vaccinia Virus or Varicella Zoster Virus antigen,
such as EBV.

6. A process according to any one of claims 1 to 5, wherein the peptides of step a) and/or b)
comprise between 2 and 1000 peptides, 2 to 500 peptides, 2 to 300 peptides or 2 to 100
peptides.

7. A process according to any one of claims 1 to 6, wherein the peptides of step a) and/or b)
overlap, by 2, 3,4,,5,6,7,8,9, 10,11, 12, 13, 14, 15 or more amino acids.

8. A process according to any one of claims 1 to 7, wherein the peptides of step a) and/or b) are
10,11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acids in length.

9. A process according to any one of claims 1 to 8, wherein the peptides of part a) and/or b)
independently cover part or the full length of the antigen LMP1 and/or cover part or the full
length of the antigen LMP2.

10. A process according to any one of claims 1 to 9, wherein the peptides of part a) and/or b) cover
part of or the full length of the antigen EBNA1.

11. A process according to any one of claims 1 to 10, wherein the peptides of part a) and/or b}
cover part of or the full length of the antigen BARF1.

12. A process according to any one of claims 1 to 11, wherein the cytokine present in step a}is IL-4
and/or IL-7.
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13.

14.

15.

16.

17.

18.

A process according to any one of claims 1 to 12, wherein the cytokine present in step b) is IL-
15.

A process according to any one of claims 1 to 13, wherein the artificial co-stimulatory is an
engineered cell line, such as an ak562 cell, with cne or more relevant protein or protein
fragments present on the cell surface.

A process according to claim 14, wherein the protein or protein fragments are independently
selected from CD80, CD86, CD83, OX-40 ligand and 41BB-ligand.

A process according to claim 15, wherein all of the said protein or protein fragments are present

on the surface of the co-stimulatory cell.
A process according to any one of claims 1 to 16, wherein the process is performed in a GRex™
system,

A process according to any one of claims 1 to 17, wherein autologous antigen presenting T cells
which have been pulsed with a peptide/peptide mix relevant to a target antigen(s) and an

artificial co-stimulatory factor are used in step b).
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