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diseases (e.g. EBV, CMV, HIV), bacterial diseases, protozoan diseases, parasitic
diseases, fungal diseases, mycoplasma diseases and prion diseases; inflammatory
diseases (e.g. chronic inflammatory diseases and acute inflammatory diseases); and
autoimmune diseases (e.g. cardiovascular diseases, rheumatoid diseases, glandular
diseases, gastrointestinal diseases, cutaneous diseases, hepatic diseases, neurological
diseases, muscular diseases, nephric diseases, diseases related to reproduction,
connective tissue diseases and systemic diseases).

Thus, the method of the present invention can furthermore be advantageously
applied towards treating a disease in a subject while concomitantly facilitating
engraftment of a transplant of cells or tissues syngeneic with the anti-third party Tem
cells (e.g. in situations where the cell or tissue transplant and the anti-third party cells are
derived from the same donor).

As used herein the term “about” refers to + 10 %.

The terms "comprises", "comprising", "includes", "including", “having” and

their conjugates mean "including but not limited to".

The term “consisting of means “including and limited to”.

Throughout this application, various embodiments of this invention may be
presented in a range format. It should be understood that the description in range format
is merely for convenience and brevity and should not be construed as an inflexible
limitation on the scope of the invention. Accordingly, the description of a range should
be considered to have specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example, description of a range such
as from 1 to 6 should be considered to have specifically disclosed subranges such as

from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as well

10

15

20

25

30



64

clinically available activation markers like CD25 or IFN gamma capture to the

depletion step.

Conclusions:

The use of CD137 depletion at the end of Tem generation might afford a
feasible approach to further deplete these cells of alloreactivity.

Attempts to continue refining the use of CD137 depletion in conjunction with
CD25 depletion, both of which are available as GMP reagents, are explored.

In addition, experiments are carried out to minimize potential cross reactivity by

using artificial APC bearing only one HLA-I allele.

i - In addition, citation or

identification of any reference in this application shall not be construed as an admission
that such reference is available as prior art to the present invention. To the extent that

section headings are used, they should not be construed as necessarily limiting.
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diseases (e.g. EBV, CMV, HIV), bacterial diseases, protozoan diseases, parasitic
diseases, fungal diseases, mycoplasma diseases and prion diseases; inflammatory
dissases (e.g. chronic inflammatory diseases and acute inflammatory diseases); and
autoimNnune diseases (e.g. cardiovascular diseases, rheumatoid diseases, glandular
diseases, \gastrointestinal diseases, cutaneous diseases, hepatic diseases, neurological
diseases, miyscular diseases, nephric diseases, diseases related to reproduction,
connective tisst¢ diseases and systemic diseases).

Thus, the Wethod of the present invention can furthermore be advantageously
applied towards trejting a disease in a subject while concomitantly facilitating
engraftment of a transpNnt of cells or tissues syngeneic with the anti-third party Tcm
cells (e.g. in situations whelk the cell or tissue transplant and the anti-third party cells are
derived from the same donor).

As used herein the term “about” refers to + 10 %.
The terms "comprises”, "cowprising”, "includes", "including", “having” and
their conjugates mean "including but not limited to".
The term “consisting of means “including and limited to”.

The term "consisting essentially of"\means that the composition, method or

additional ingredients, steps and/or parts do not raterially alter the basic and novel
characteristics of the claimed composition, method or tructure.

As used herein, the singular form "a", "an" and “the" include plural references
unless the context clearly dictates otherwise. For example, the term "a compound" or
"at least one compound” may include a plurality of compoukds, including mixtures
thereof.

Throughout this application, various embodiments of this Mvention may be
presented in a range format. It should be understood that the description Ny range format
is merely for convenience and brevity and should not be construed as dy inflexible
limitation on the scope of the invention. Accordingly, the description of a range should
be considered to have specifically disclosed all the possible subranges as wkll as
individual numerical values within that range. For example, description of a range sdch

as from 1 to 6 should be considered to have specifically disclosed subranges such a

from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as well
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clinically available activation markers like CD25 or IFN gamma capture to the

feasible approaxh to further deplete these cells of alloreactivity.

Attempts tQ continue refining the use of CD137 depletion in conjunction with
CD25 depletion, boti\of which are available as GMP reagents, are explored.
In addition, expegiments are carried out to minimize potential cross reactivity by

using artificial APC beariny only one HLA-I allele.

Although the invention\ has been described in conjunction with specific

embodiments thereof, it is evident ¥hat many alternatives, modifications and variations

will be apparent to those skilled in thg art. Accordingly, it is intended to embrace all

such alternatives, modifications and varialons that fall within the spirit and broad scope
of the appended claims.

Al

£

1 publications, patents and paten

each individual publication, patent or patent agplication was specifically and

section headings are used, they should not be construed as necessaxily limiting.
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diseases (e.g. EBV, CMV, HIV), bacterial diseases, protozoan diseases, parasitic
diseases, fungal diseases, mycoplasma diseases and prion diseases; inflammatory
diseases (e.g. chronic inflammatory diseases and acute inflammatory diseases); and
autoimmune diseases (e.g. cardiovascular diseases, rheumatoid diseases, glandular
diseases, gastrointestinal diseases, cutaneous diseases, hepatic diseases, neurological
diseases, muscular diseases, nephric diseases, diseases related to reproduction,

connective tissue diseases and systemic diseases).

Thus, the method of the present invention can furthermore be advantageously
applied towards treating a disease in a subject while concomitantly facilitating
engraftment of a transplant of cells or tissues syngeneic with the anti-third party Tem
cells (e.g. in situations where the cell or tissue transplant and the anti-third party cells are

derived from the same donor).

As used herein the term “about” refers to £ 10 %.
The terms "comprises", "comprising", "includes", "including", “having” and
their conjugates mean "including but not limited to".

The term “consisting of means “including and limited to”.

Throughout this application, various embodiments of this invention may be
presented in a range format. It should be understood that the description in range format
is merely for convenience and brevity and should not be construed as an inflexible
limitation on the scope of the invention. Accordingly, the description of a range should
be considered to have specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example, description of a range such
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clinically available activation markers like CD25 or IFN gamma capture to the

depletion step.

Conclusions:

The use of CD137 depletion at the end of Tem generation might afford a
feasible approach to further deplete these cells of alloreactivity.

Attempts to continue refining the use of CD137 depletion in conjunction with
CD25 depletion, both of which are available as GMP reagents, are explored.

In addition, experiments are carried out to minimize potential cross reactivity by

using artificial APC bearing only one HLA-I allele.

In addition, citation or identification of any reference in this application shall not
be construed as an admission that such reference is available as prior art to the present
invention. To the extent that section headings are used, they should not be construed as

necessarily limiting.
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WHAT IS CLAIMED IS:

1. A method of generating an isolated population of cells comprising non-
GVHD inducing anti-third party cells having a central memory T-lymphocyte (Tcm)
phenotype, said cells being tolerance-inducing cells and/or endowed with anti-disease
activity, and capable of homing to the lymph nodes following transplantation, the method
comprising:

(a) contacting peripheral blood mononuclear cells (PBMC) with a third party
antigen or antigens in the presence of IL-21 so as to allow enrichment of antigen reactive
cells; and

(b) culturing said cells resulting from step (a) in the presence of IL-21, IL-15
and IL-7 in an antigen free environment so as to allow proliferation of cells comprising
said central memory T-lymphocyte (Tcm) phenotype, thereby generating the isolated

population of cells.

2. The method of claim 1, further comprising depleting non-adherent cells

from said PBMC prior to step (a).

3. The method of claim 1 or 2, further comprising depleting CD4+ aadfor
CD56+ cells from said PBMC prior to step (a).

4. The method of claim 1, 2 or 3, further comprising selecting CD45RA+
andfor CD45RO- cells from said PBMC prior to step (a).

5. The method of claim 1, wherein said PBMC comprise CD8+ T cells.
6. The method of claim 1, further comprising culturing said cells resulting

from step (a) with a third party antigen or antigens in the presence of IL-21, IL-15 and
1L-7 following step (a) and prior to step (b).
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7. The method of claim 1, wherein said third party antigen or antigens

comprise dendritic cells.

8. The method of claim 7, wherein said dendritic cells are irradiated

dendritic cells.

9. The method of claim 1, wherein said third party antigen or antigens is
selected from the group consisting of third party cells, a cell antigen, a viral antigen, a
bacterial antigen, a protein extract, a purified protein and a synthetic peptide presented by
autologous presenting cells, non-autologous presenting cells or on an artificial vehicle or

on artificial antigea presenting cells.

10.  The method of claim 9, wherein said third party cells are stimulatory cells
selected from the group consisting of cells purified from peripheral blood lymphocytes,
spleen or lymph nodes, cytokine-mobilized PBLs, in vitro expanded antigen-presenting

cells (APC), in vitro expanded dendritic cells and artificial antigen presenting cells.

11. A method of generating an isolated population of cells comprising non-
GVHD inducing anti-third party cells having a central memory T-lymphocyte (Tcm)
phenotype, said cells being tolerance-inducing cells and/or endowed with graft-versus-
leukemia (GVL) activity, and capable of homing to the lymph nodes following
transplantation, the method comprising:

(a) treating non-adherent peripheral blood mononuclear cells (PBMC) with an
agent capable of depleting CD4+ andfor CD56+ cells so as to obtain CD8+ T cells;

(b) contacting said CD8+ T cells with third party dendritic cells in the
presence of IL-21 for 12 hours to 5 days so as to allow enrichment of antigen reactive
cells;

(c) culturing said cells resulting from step (b) with said third party dendritic
cells in the presence of IL-21, IL-15 and IL-7 for 12 hours to 3 days; and

) culturing said cells resulting from step (c) in the presence of IL-21, IL-15

and IL-7 in an antigen free environment for 5-20 days so as to allow proliferation of cells
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comprising said central memory T-lymphocyte (Tcm) phenotype, thereby generating the

isolated population of cells.

12. A method of generating an isolated population of cells comprising non-
GVHD inducing anti-third party cells having a central memory T-lymphocyte (Tcm)
phenotype, said cells being endowed with anti-disease activity, and capable of homing to
the lymph nodes following transplantation, the method comprising:

(a) treating non-adherent peripheral blood mononuclear cells (PBMC) with an
agent capable of depleting CD4+ and/or CD56+ cells so as to obtain CD8+ T cells;

(b) contacting said CD8+ T cells with non-syngeneic dendritic cells in the
presence of IL-21 for 12 hours to 5 days so as to allow enrichment of antigen reactive
cells;

(c) culturing said cells resulting from step (b) with said non-syngeneic
dendritic cells in the presence of IL-21, IL-15 and IL-7 for 12 hours to 3 days; and

(<)) culturing said cells resulting from step (c) in the presence of [L-21, IL-15
and IL-7 in an antigen free environment for 5-20 days so as to allow proliferation of cells
comprising said central memory T-lymphocyte (Tcm) phenotype, thereby generating the

isolated population of cells.

13.  The method of claim 11 or 12, further comprising selecting CD45RA+
andfor CD45RO- cells from said PBMC following step (a) and prior to step (b).

14. The method of claim 11 or 12, wherein said CD8+ T cells comprise naive
CD8+ T cells.

15.  The method of claim 11 or 12, wherein said dendritic cells comprise in

vitro expanded dendritic cells.

16.  The method of claim 11 or 12, wherein said dendritic cells comprise

irradiated dendritic cells.
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17.  The method of claim 1, wherein said contacting in said presence of 1L-21

is effected for 12 hours to 5 days.

18.  The method of claim 1, 11 or 12, wherein said contacting in said presence

of IL-21 is effected for 2-3 days.

19.  The method of claim 1, 11 or 12, wherein said contacting in said presence

of IL-21 is effected for 3 days.

20.  The method of claim 1, further comprising selecting for activated cells

following step (a) and prior to step (b).

21.  The method of claim 11, further comprising selecting for activated cells

following step (b) and prior to step (c).

22.  The method of claim 20 or 21, wherein said selecting for activated cells is

effected by selection of CD137+ andfor CD25+ cells.

23.  The method of claim 20 or 21, wherein said selecting for activated cells is

effected 12-72 hours after said contacting.

24, The method of claim 6, wherein said culturing with said third party antigen
or antigens in said presence of IL-21, IL-15 and IL-7 is effected for 12 hours to 3 days.

25. The method of claim 1, wherein said culturing in said presence of IL-21,

IL-15 and IL-7 in said antigen free environment is effected for 5-20 days.

26. The method of claim 1, 11 or 12, wherein said culturing in said presence

of IL-21, IL-15 and IL-7 in said antigen free environment is effected for 7-11 days.
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27.  The method of claim 1, further comprising depleting alloreactive cells

following step (b).

28.  The method of claim 11, further comprising depleting alloreactive cells

following step (d).

29. The method of claim 27 or 28, wherein said depleting said alloreactive
cells is effected by depletion of CD137+ andfor CD25+ cells following contacting said
cells comprising said central memory T-lymphocyte (Tecm) with host antigen presenting
cells (APCs).

30.  The method of claim 1 or 12, wherein said peripheral blood mononuclear

cells (PBMC) are syngeneic with respect to a subject.

31. The method of claim 1 or 11, wherein said peripheral blood mononuclear

cells (PBMC) are non-syngeneic with respect to a subject.

32.  The method of claim 11 or 31, wherein said non-syngeneic PBMC are

xenogeneic or allogeneic with respect to a subject.
33, The method of claim 1, 11 or 12, wherein said anti-third party cells having
a T central memory phenotype comprises a CD3*, CD8", CD62L", CD45RA", CD45RO"

signature.

34.  The method of claim 33, wherein at least 50 % of the isolated population
of cells are CD3+CD8+ cells of which at least 50 % have said signature.

35.  An isolated population of cells comprising non-GVHD inducing anti-third

party cells having a central memory T-lymphocyte (Tcm) phenotype, wherein at least 50
% of the isolated population of cells are CD3+CD8+ cells of which at least 50 % comprise
a CD3*, CD8', CD62L", CD45RA", CD45R0" signature, and further wherein said cells
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are tolerance-inducing cells and/or endowed with anti-disease activity, and capable of

homing to the lymph nodes following transplantation.

36.  An isolated population of cells comprising non-GVHD inducing anti-third
party cells having a central memory T-lymphocyte (Tcm) phenotype, said cells being
tolerance-inducing cells and/or endowed with anti-disease activity, and capable of homing
to the lymph nodes following transplantation, generated according to the method of claims

1-34.

37.  Use of a therapeutically effective amount of the isolated population of cells

of claim 35 or 36 for the manufacture of a medicament identified for A-methed-ef-treating

a disease in a subject in need thereof, wherein the disease is selected from the group

consisting of a malignant disease, a viral disease and an autoimmune diseasesthe-methed

38.  The method-use of claim 37, wherein said malignant disease comprises a

leukemia or a lymphoma.

39. The method-use of claim 37, wherein said isolated population of cells are
syngeneic with the subject.

40. The method-use of claim 37, wherein said isolated population of cells are

non-syngeneic with the subject.

41.  Use of a therapeutically effective amount of the isolated population of cells

of claim 35 or 36 for the manufacture of a medicament identified for A-methed-e£treating

a subject in need of a cell or tissue transplantation;-the-method-comprising:
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42.  The methed-use of claim 41, further comprising a eonditioning-the-subject
under—sublethal, lethal or supralethal eenditiens—conditioning protocolprier—to—said

transplanting.

43.  The methed—use of claim 41, wherein said cell or tissue transplant is

syngeneic with the subject.

44, The methed—use of claim 41, wherein said cell or tissue transplant is
derived from a donor selected from the group consisting of an HLA identical allogeneic

donor, an HLA non-identical allogeneic donor and a xenogeneic donor.

45.  The method—usc of claim 41, wherein said cell or tissuc transplant

comprises immature hematopoietic cells.
46.  The methed—use of claim 41, wherein said cell or tissue transplant is
selected from the group consisting of a liver, a pancreas, a spleen, a kidney, a heart, a

lung, a skin, an intestine and a lymphoid/hematopoietic tissue or organ.

47. The method—use of claim 41, wherein said cell or tissue transplant

comprises a co-transplantation of several organs.

48.  The methed-use of claim 47, wherein said co-transplantation comprises

transplantation of immature hematopoictic cells and a solid organ.

49. The methed-use of claim 48, wherein said immature hematopoietic cells

and said solid organ or obtained from the same donor.




72

5250. The method-use of claim 41, wherein said isolated population of cells are

syngeneic with the subject.

5351. The method-use of claim 41, wherein said isolated population of cells are

non-syngeneic with the subject.

3452. The method-use of claim 41, wherein said cell or tissue transplant and said

isolated population of cells are derived from the same donor.

3353. The method—use of claim 41, wherein said cell or tissue transplant is
syngeneic with the subject and said isolated population of cells are non-syngeneic with the

subject.
5654. The method—use of claim 41, wherein said cell or tissue transplant is
syngeneic with the subject and said isolated population of cells are syngeneic with the

subject.

5755, Use of a therapeutically effective amount of the isolated population of cells

of claim 35 or 36 for the manufacture of a medicament identified for A-method-oftreating

a subject in need of an immature hematopoietic cell transplantation;—the—method
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5956. The method-use of claim 5755, wherein said immature hematopoietic cells

and said isolated population of cells are derived from the same donor.

6057. The method-use of claim 5956, wherein said donor is non-syngeneic with
the subject.

6158. The methoed-use of claim 5755, wherein said immature hematopoictic cells

and said isolated population of cells are derived from the subject.

6259. The methed—use of claim 5755, further comprising aeenditioning—the
subject-ander sublethal, lethal or supralethal eenditiens-conditioning protocolprier-te-said

transplanting.

6360. The methed-use of claims 37, 41 or 5755, wherein said subject is a human

subject.
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WHAT IS CLAIMED IS:

1. A method of generating an isolated population of cells comprising anti-
third Rarty cells having a central memory T-lymphocyte (Tecm) phenotype, said cells
being tolgrance-inducing cells and/or endowed with anti-disease activity, and capable of
homing to the lymph nodes following transplantation, the method comprising:

(a) ontacting peripheral blood mononuclear cells (PBMC) with a third
party antigen or agtigens in the presence of IL-21 so as to allow enrichment of antigen
reactive cells; and

(b) culturing\said cells resulting from step (a) in the presence of IL-21, IL-
15 and IL-7 in an antigsp free environment so as to allow proliferation of cells
comprising said central memory T-lymphocyte (Tcm) phenotype, thereby generating

the isolated population of cells.

2. The method of claim 1\ further comprising depleting non-adherent cells

from said PBMC prior to step (a).

3 'he method of claim 1 her comnrigine
3. 1he method of claim 1 ner comprisin

CD56+ cells from said PBMC prior to step (a).

4. The method of claim 1, 2 or 3, further dQmprising selecting CD45RA+
and/or CD45RO- cells from said PBMC prior to step (a).

5. The method of claim 1, wherein said PBMC compxise CD8+ T cells.
6. The method of claim 1, further comprising culturing said cells resulting
from step (a) with a third party antigen or antigens in the presence of IL-RI1, IL-15 and

IL-7 following step (a) and prior to step (b).

7. The method of claim 1, wherein said third party antigen or antdgens

comprise dendritic cells.
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8. The method of claim 7, wherein said dendritic cells are irradiated

ndritic cells.

The method of claim 1, wherein said third party antigen or antigens is
selected fkom the group consisting of third party cells, a cell antigen, a viral antigen, a
bacterial antdgen, a protein extract, a purified protein and a synthetic peptide presented
by autologous ‘gresenting cells, non-autologous presenting cells or on an artificial

vehicle or on artifisjal antigen presenting cells.

10. The meth&d of claim 9, wherein said third party cells are stimulatory cells
selected from the group conhsisting of cells purified from peripheral blood lymphocytes,
spleen or lymph nodes, cytokige-mobilized PBLs, in vitro expanded antigen-presenting

cells (APC), in vitro expanded dehdritic cells and artificial antigen presenting cells.

11. A method of generating\qn isolated population of cells comprising anti-
third party cells having a central memor\ T-lymphocyte (Tecm) phenotype, said cells

being tolerance-inducing cells and/or endoywed with graft-versus-leukemia (GVL)
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cells;
(c) culturing said cells resulting from step (b) with said tiNrd party dendritic
cells in the presence of IL-21, IL-15 and IL-7 for 12 hours to 3 days; an
(d) culturing said cells resulting from step (c) in the presence oNL-21, IL-15
and IL-7 in an antigen free environment for 5-20 days so as to allow proli¥eration of
cells comprising said central memory T-lymphocyte (Tcm) phenotype,

generating the isolated population of cells.
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12. A method of generating an isolated population of cells comprising anti-
third party cells having a central memory T-lymphocyte (Tecm) phenotype, said cells
being endowed with anti-disease activity, and capable of homing to the lymph nodes
followiyg transplantation, the method comprising:

(a
an agent capable of depleting CD4+ and/or CD56+ cells so as to obtain CD8+ T cells;
(b)

presence of IL-21 Yor 12 hours to 5 days so as to allow enrichment of antigen reactive

treating non-adherent peripheral blood mononuclear cells (PBMC) with

ntacting said CD8+ T cells with non-syngeneic dendritic cells in the

cells;
(c) culturing \gaid cells resulting from step (b) with said non-syngeneic
dendritic cells in the presensg of IL-21, IL-15 and IL-7 for 12 hours to 3 days; and
(d) culturing said c¥]ls resulting from step (c) in the presence of IL-21, IL-15
and IL-7 in an antigen free envixpnment for 5-20 days so as to allow proliferation of
cells comprising said central memory T-lymphocyte (Tcm) phenotype, thereby

generating the isolated population of ceNs.

14.

CDg+ T cells.
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vitro expanded dendritic cells.

16. The method of claim 11 or 12, wherein said dendriti®\ cells comprise

irradiated dendritic cells.

17. The method of claim 1, wherein said contacting in said presence

is effected for 12 hours to 5 days.
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18. The method of claim 1, 11 or 12, wherein said contacting in said presence
IL-21 is effected for 2-3 days.
0. The method of claim 1, 11 or 12, wherein said contacting in said presence

of IL-21 is\effected for 3 days.
20. e method of claim 1, further comprising selecting for activated cells

following step (a) agpd prior to step (b).

21. The methyd of claim 11, further comprising selecting for activated cells

following step (b) and priorNo step (c).

22. The method of cla
effected by selection of CD137+ andXor CD25+ cells.

20 or 21, wherein said selecting for activated cells is

23. The method of claim 20 or R, wherein said selecting for activated cells is
effected 12-72 hours after said contacting.
24, The method of claim 6, wherein Said culturing with said third party
antigen or antigens in said presence of IL-21, IL-15 any IL-7 is effected for 12 hours to 3

days.

[\
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26. The method of claim 1, 11 or 12, wherein said culturing ¥y said presence

of IL-21, IL-15 and IL-7 in said antigen free environment is effected for 7-

27. The method of claim 1, further comprising depleting alloreacti

following step (b).



WO 2013/035099 PCT/IL2012/050354

69
28. The method of claim 11, further comprising depleting alloreactive cells
llowing step (d).
0. The method of claim 27 or 28, wherein said depleting said alloreactive

cells is effected by depletion of CD137+ and/or CD25+ cells following contacting said
cells compridng said central memory T-lymphocyte (Tcm) with host antigen presenting

cells (APCs).

30.
cells (PBMC) are synge

The mathod of claim 1 or 12, wherein said peripheral blood mononuclear

ic with respect to a subject.

31. The method of §laim 1 or 11, wherein said peripheral blood mononuclear

cells (PBMC) are non-syngeneic \ith respect to a subject.

32. The method of claim 1\ or 31, wherein said non-syngeneic PBMC are

xenogeneic or allogeneic with respect to a Subject.
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having a T central memory phenotype comprises 3 CD3", CD8", CD62L", CD45RA",
CD45RO" signature.

35. An isolated population of cells comprising anti-third Pparty cells having a
central memory T-lymphocyte (Tcm) phenotype, wherein at least 50 9% of the isolated
population of cells are CD3+CD8+ cells of which at least 50 % comprise a\CD3", CDS8",
CD62L", CD45RA", CD45RO" signature, and further wherein said cells are\olerance-
inducing cells and/or endowed with anti-disease activity, and capable of homin¥ to the

lymph nodes following transplantation.
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36. An isolated population of cells comprising anti-third party cells having a
ntral memory T-lymphocyte (Tcm) phenotype, said cells being tolerance-inducing
celly, and/or endowed with anti-disease activity, and capable of homing to the lymph
nodes IQllowing transplantation, generated according to the method of claims 1-34.

A method of treating a disease in a subject in need thereof, wherein the
disease is selected from the group consisting of a malignant disease, a viral disease and
an autoimmune djsease, the method comprising administering to the subject a

therapeutically effectiye amount of the isolated population of cells of claim 35 or 36,

thereby treating the subj

38. The method of\claim 37, wherein said malignant disease comprises a

leukemia or a lymphoma.

39. The method of claim 3%, wherein said isolated population of cells are

syngeneic with the subject.

40. The method of claim 37 said isolated population of cells are
non-syngeneic with the subject.
41. A method of treating a subject in need of'\q cell or tissue transplantation,

the method comprising:
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(b) administering to the subject a therapeutically effgctive amount of the

isolated population of cells of claim 35 or 36, thereby treating the subject.

42. The method of claim 41, further comprising conditioniny the subject

under sublethal, lethal or supralethal conditions prior to said transplanting.

43. The method of claim 41, wherein said cell or tissue transplah{ is

syngeneic with the subject.
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44. The method of claim 41, wherein said cell or tissue transplant is derived
m a donor selected from the group consisting of an HLA identical allogeneic donor,
an HLA non-identical allogeneic donor and a xenogeneic donor.
The method of claim 41, wherein said cell or tissue transplant comprises
immature heljatopoietic cells.
46. ethod of claim 41, wherein said cell or tissue transplant is selected
from the group consisting of a liver, a pancreas, a spleen, a kidney, a heart, a lung, a
skin, an intestine and a I\nphoid/hematopoietic tissue or organ.
47. The method of glaim 41, wherein said cell or tissue transplant comprises

a co-transplantation of several orgqns.

48. The method of claim 47, wherein said co-transplantation comprises

transplantation of immature hematopoietic\cells and a solid organ.

49, The method o
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said solid organ or obtained from the same donor.
50. The method of claim 48, wherein said imxpature hematopoietic cells are

transplanted prior to, concomitantly with, or following said\ransplantation of said solid

51. The method of claim 41, wherein said isolated popNlation of cells are

administered prior to, concomitantly with, or following said cell or tissu&transplant.

52. The method of claim 41, wherein said isolated population of cells are

syngeneic with the subject.

53. The method of claim 41, wherein said isolated population of cells a

non-syngeneic with the subject.
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54. The method of claim 41, wherein said cell or tissue transplant and said

isolated population of cells are derived from the same donor.

5 The method of claim 41, wherein said cell or tissue transplant is
syngeneic wih the subject and said isolated population of cells are non-syngeneic with

the subject.

56. The thod of claim 41, wherein said cell or tissue transplant is
syngeneic with the subjéct and said isolated population of cells are syngeneic with the

subject.

57. A method of treatig a subject in need of an immature hematopoietic cell
transplantation, the method comprist

(a) transplanting immature R¢matopoietic cells into the subject; and

(b) administering to the subjext a therapeutically effective amount of the

isolated population of cells of claim 35 or 36,\thereby treating the subject.

38. The method of claim 57, wherein said isolated population of cells are

administered prior to, concomitantly with, or followng said immature hematopoietic

cells.

said isolated population of cells are derived from the same donor.

60. The method of claim 59, wherein said donor is non-syngeneic with the

subject.

61. The method of claim 57, wherein said immature hematopoietic c§lls and

said isolated population of cells are derived from the subject.
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62. The method of claim 57, further comprising conditioning the subject

der sublethal, lethal or supralethal conditions prior to said transplanting.

3. The method of claims 37, 41 or 57, wherein said subject is a human

subject.
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WHAT IS CLAIMED IS:

1. A method of generating an isolated population of cells comprising non-
GVHD inducing anti-third party cells having a central memory T-lymphocyte (Tcm)
phenotype, said cells being tolerance-inducing cells and/or endowed with anti-disease
activity, and capable of homing to the lymph nodes following transplantation, the method
comprising:

(a) contacting peripheral blood mononuclear cells (PBMC) with a third party
antigen or antigens in the presence of [L-21 so as to allow enrichment of antigen reactive
cells; and

(b) culturing said cells resulting from step (a) in the presence of IL-21, IL-15
and IL-7 in an antigen free environment so as to allow proliferation of cells comprising
said central memory T-lymphocyte (Tcm) phenotype, thereby generating the isolated

population of cells.

2. The method of claim 1, further comprising depleting non-adherent cells

from said PBMC prior to step (a).

3. The method of claim 1 or 2, further comprising depleting CD4+ or CD56+
cells from said PBMC prior to step (a).

4. The method of claim 1, 2 or 3, further comprising selecting CD45RA+ or
CD45RO- cells from said PBMC prior to step (a).

5. The method of claim 1, wherein said PBMC comprise CD8+ T cells.
6. The method of claim 1, further comprising culturing said cells resulting

from step (a) with a third party antigen or antigens in the presence of IL-21, IL-15 and
IL-7 following step (a) and prior to step (b).
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7. The method of claim 1, wherein said third party antigen or antigens

comprise dendritic cells.

8. The method of claim 7, wherein said dendritic cells are irradiated

dendritic cells.

9. The method of claim 1, wherein said third party antigen or antigens is
selected from the group consisting of third party cells, a cell antigen, a viral antigen, a
bacterial antigen, a protein extract, a purified protein and a synthetic peptide presented by
autologous presenting cells, non-autologous presenting cells or on an artificial vehicle or

on artificial antigen presenting cells.

10.  The method of claim 9, wherein said third party cells are stimulatory cells
selected from the group consisting of cells purified from peripheral blood lymphocytes,
spleen or lymph nodes, cytokine-mobilized PBLs, in vitro expanded antigen-presenting

cells (APC), in vitro expanded dendritic cells and artificial antigen presenting cells.

11. A method of generating an isolated population of cells comprising non-
GVHD inducing anti-third party cells having a central memory T-lymphocyte (Tcm)
phenotype, said cells being tolerance-inducing cells and/or endowed with graft-versus-
leukemia (GVL) activity, and capable of homing to the lymph nodes following
transplantation, the method comprising:

(a) treating non-adherent peripheral blood mononuclear cells (PBMC) with an
agent capable of depleting CD4+ or CD56+ cells so as to obtain CD8+ T cells;

(b) contacting said CD8+ T cells with third party dendritic cells in the
presence of IL-21 for 12 hours to 5 days so as to allow enrichment of antigen reactive
cells;

(c) culturing said cells resulting from step (b) with said third party dendritic
cells in the presence of IL-21, IL-15 and IL-7 for 12 hours to 3 days; and

(d) culturing said cells resulting from step (c) in the presence of 1L-21, IL-15

and IL-7 in an antigen free environment for 5-20 days so as to allow proliferation of cells
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comprising said central memory T-lymphocyte (Tcm) phenotype, thereby generating the

isolated population of cells.

12. A method of generating an isolated population of cells comprising non-
GVHD inducing anti-third party cells having a central memory T-lymphocyte (Tcm)
phenotype, said cells being endowed with anti-disease activity, and capable of homing to
the lymph nodes following transplantation, the method comprising:

(a) treating non-adherent peripheral blood mononuclear cells (PBMC) with an
agent capable of depleting CD4+ or CD56+ cells so as to obtain CD8+ T cells;

(b) contacting said CD8+ T cells with non-syngeneic dendritic cells in the
presence of IL-21 for 12 hours to 5 days so as to allow enrichment of antigen reactive
cells;

(©) culturing said cells resulting from step (b) with said non-syngeneic
dendritic cells in the presence of IL-21, IL-15 and IL-7 for 12 hours to 3 days; and

(d) culturing said cells resulting from step (c) in the presence of IL-21, IL-15
and IL-7 in an antigen free environment for 5-20 days so as to allow proliferation of cells
comprising said central memory T-lymphocyte (Tcm) phenotype, thereby generating the

isolated population of cells.

13. The method of claim 11 or 12, further comprising selecting CD45RA+ or
CDA45RO- cells from said PBMC following step (a) and prior to step (b).

14.  The method of claim 11 or 12, wherein said CD8+ T cells comprise naive
CD8+ T cells.
15.  The method of claim 11 or 12, wherein said dendritic cells comprise in

vitro expanded dendritic cells.

16.  The method of claim 11 or 12, wherein said dendritic cells comprise

irradiated dendritic cells.
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17.  The method of claim 1, wherein said contacting in said presence of IL-21

is effected for 12 hours to 5 days.

18. The method of claim 1, 11 or 12, wherein said contacting in said presence
of IL-21 is effected for 2-3 days.

19. The method of claim 1, 11 or 12, wherein said contacting in said presence
of [L-21 is effected for 3 days.

20.  The method of claim 1, further comprising selecting for activated cells

following step (a) and prior to step (b).

21.  The method of claim 11, further comprising selecting for activated cells

following step (b) and prior to step (c).

22.  The method of claim 20 or 21, wherein said selecting for activated cells is

effected by selection of CD137+ or CD25+ cells.

23.  The method of claim 20 or 21, wherein said selecting for activated cells is

effected 12-72 hours after said contacting.

24, The method of claim 6, wherein said culturing with said third party antigen
or antigens in said presence of IL-21, IL-15 and IL-7 is effected for 12 hours to 3 days.

25.  The method of claim 1, wherein said culturing in said presence of 1L-21,

IL-15 and IL-7 in said antigen free environment is effected for 5-20 days.

26.  The method of claim 1, 11 or 12, wherein said culturing in said presence

of IL-21, IL-15 and IL-7 in said antigen free environment is effected for 7-11 days.
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27.  The method of claim 1, further comprising depleting alloreactive cells

following step (b).

28. The method of claim 11, further comprising depleting alloreactive cells

following step (d).

29. The method of claim 27 or 28, wherein said depleting said alloreactive
cells is effected by depletion of CD137+ or CD25+ cells following contacting said cells
comprising said central memory T-lymphocyte (Tcm) with host antigen presenting cells
(APCs).

30.  The method of claim 1 or 12, wherein said peripheral blood mononuclear

cells (PBMC) are syngeneic with respect to a subject.

31.  The method of claim 1 or 11, wherein said peripheral blood mononuclear

cells (PBMC) are non-syngeneic with respect to a subject.

32. The method of claim 11 or 31, wherein said non-syngeneic PBMC are

xenogeneic or allogeneic with respect to a subject.

33.  The method of claim 1, 11 or 12, wherein said anti-third party cells having
a T central memory phenotype comprises a CD3", CD8", CD62L", CD45RA", CD45RO"

signature.

34.  The method of claim 33, wherein at least 50 % of the isolated population
of cells are CD3+CD8+ cells of which at least 50 % have said signature.

35.  An isolated population of cells comprising non-GVHD inducing anti-third
party cells having a central memory T-lymphocyte (Tcm) phenotype, wherein at least 50
% of the isolated population of cells are CD3+CD8+ cells of which at least 50 % comprise
a CD3", CDS", CD62L", CD45RA", CD45RO" signature, and further wherein said cells
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are tolerance-inducing cells and/or endowed with anti-disease activity, and capable of

homing to the lymph nodes following transplantation.

36. An isolated population of cells comprising non-GVHD inducing anti-third
party cells having a central memory T-lymphocyte (Tcm) phenotype, said cells being
tolerance-inducing cells and/or endowed with anti-disease activity, and capable of homing
to the lymph nodes following transplantation, generated according to the method of claims

1-34.

37.  Use of a therapeutically effective amount of the isolated population of cells
of claim 35 or 36 for the manufacture of a medicament identified for treating a disease in
a subject in need thereof, wherein the disease is selected from the group consisting of a

malignant disease, a viral disease and an autoimmune disease.

38.  The use of claim 37, wherein said malignant disease comprises a leukemia

or a lymphoma.

39. The use of claim 37, wherein said isolated population of cells are

syngeneic with the subject.

40.  The use of claim 37, wherein said isolated population of cells are non-

syngeneic with the subject.

41.  Use of a therapeutically effective amount of the isolated population of cells
of claim 35 or 36 for the manufacture of a medicament identified for treating a subject in

need of a cell or tissue transplantation.

42.  The use of claim 41, further comprising a sublethal, lethal or supralethal

conditioning protocol.
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43.  The use of claim 41, wherein said cell or tissue transplant is syngeneic with

the subject.

44, The use of claim 41, wherein said cell or tissue transplant is derived from a
donor selected from the group consisting of an HLA identical allogeneic donor, an HLA

non-identical allogeneic donor and a xenogeneic donor.

45.  The use of claim 41, wherein said cell or tissue transplant comprises

immature hematopoietic cells.

46. The use of claim 41, wherein said cell or tissue transplant is selected from
the group consisting of a liver, a pancreas, a spleen, a kidney, a heart, a lung, a skin, an

intestine and a lymphoid/hematopoietic tissue or organ.

47.  The use of claim 41, wherein said cell or tissue transplant comprises a co-

transplantation of several organs.

48. The use of claim 47, wherein said co-transplantation comprises

transplantation of immature hematopoietic cells and a solid organ.

49.  The use of claim 48, wherein said immature hematopoietic cells and said

solid organ or obtained from the same donor.

50.  The use of claim 41, wherein said isolated population of cells are

syngeneic with the subject.

51.  The use of claim 41, wherein said isolated population of cells are non-

syngeneic with the subject.

52.  The use of claim 41, wherein said cell or tissue transplant and said isolated

population of cells are derived from the same donor.
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53. The use of claim 41, wherein said cell or tissue transplant is syngeneic with

the subject and said isolated population of cells are non-syngeneic with the subject.

54. The use of claim 41, wherein said cell or tissue transplant is syngeneic with

the subject and said isolated population of cells are syngeneic with the subject.
55.  Use of a therapeutically effective amount of the isolated population of cells
of claim 35 or 36 for the manufacture of a medicament identified for treating a subject in

need of an immature hematopoietic cell transplantation.

56.  The use of claim 55, wherein said immature hematopoietic cells and said

isolated population of cells are derived from the same donor.

57.  The use of claim 56, wherein said donor is non-syngeneic with the subject.

58.  The use of claim 55, wherein said immature hematopoietic cells and said

isolated population of cells are derived from the subject.

59. The use of claim 55, further comprising a sublethal, lethal or supralethal

conditioning protocol.

60.  The use of claims 37, 41 or 55, wherein said subject is a human subject.



