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Strategies of NK-cell immunotherapy

NK-cell-mediated graft-versus-tumour (GVT) effects

In the context of allogeneic stem cell transplantation
(SCT)

Adoptive transfer of allogeneic NK cells
Modulation of endogenous NK-cells
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The missing self hypothesis

Ljunggren and Malmberg, Nature Reviews Immunology, May 2007



NK cells are inhibited by 4 major
groups of HLA class | alleles

NK cells blocked by HLA-Cw3-related alleles
NK cells blocked by HLA-Cw4-related alleles
NK cells blocked by HLA-Bw4-related alleles
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The KIR/HLA Interaction Provides an

On/Off Signal
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KIR ligand mismatch
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Haploidentical SCT - Perugia

KIR ligand match:

75% risk of relapse at 5 years

GVHD

Poor survival (5%)

(Velardi, Science 2002)

KIR ligand mismatch (Missing self):

0% risk of relapse at 5 years

No GVHD

Decreased rejection / Improved engraftment

Improved survival (60%)
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Strategies of NK-cell immunotherapy
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Crucial issues for NK cell-based therapy

Type of NK-cell preparation to be used (activation, degree of
enrichment, and possible selection of specific subpopulations),

Criteria for donor selection (KIR geno- and phenotyping, size of
the alloreactive subset),

Conditioning of patients prior to therapy
Clinical context of therapy

Criteria for patient selection and strategies for the identification
of susceptible tumours within specific patient groups.
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Crucial issues for NK cell-based therapy

Type of NK-cell preparation to be used (activation,
degree of enrichment, and possible selection of
specific subpopulations),

Criteria for donor selection (KIR geno- and
phenotyping, size of the alloreactive subset),
Conditioning of patients prior to therapy

Clinical context of therapy

Criteria for patient selection and strategies for the

identification of susceptible tumours within specific
patient groups.

The size of the alloreactive NK cell subset as a

criteria for donor selection?




Does size matter?

Ljunggren and Malmberg, Nature Reviews Immunology May 2007



Crucial issues for NK cell-based therapy

Type of NK-cell preparation to be used (activation,
degree of enrichment, and possible selection of
specific subpopulations),

Criteria for donor selection (KIR geno- and
phenotyping, size of the alloreactive subset),
Conditioning of patients prior to therapy

Clinical context of therapy

Criteria for patient selection and strategies for the

identification of susceptible tumours within specific
patient groups.

Conditioning and in vivo expansion of NK cells?




|ﬂ ViVO EXpanSion Of Fludarabine: 25mg/m2 5 days
. . Cyclophosphamide: 60mg/kg 1-2 d
Haploidentical NK cells YRDPTIDOPRAITIES, PTMGTS Se F%

Miller J. Blood 2005



In vivo EXxpansion of
Haploidentical NK cells
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Missing KIR ligand: Cw3

Miller J. Blood 2005



Crucial issues for NK cell-based therapy

Type of NK-cell preparation to be used (activation,
degree of enrichment, and possible selection of
specific subpopulations),

Criteria for donor selection (KIR geno- and
phenotyping, size of the alloreactive subset),
Conditioning of patients prior to therapy

Clinical context of therapy

Criteria for patient selection and strategies for the

identification of susceptible tumours within specific
patient groups.

|dentification of susceptible tumors?




Rationale for studying recognition of
freshly isolated tumors

Many tumor cell lines display gene expression profiles
with limited similarity to their presumed tumor origin
(Sandberg R, et al. PNAS 2005).
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Killing of freshly isolated tumor cells

Carlsten et al., Cancer Research 2007



Ovarian carcinoma cells are recognized but
autologous fibroblasts are not

Carlsten et al., Cancer Research 2007



Myelodysplastic Syndromes (MDS)

Group of clonal hematopoietic stem cell disorders

Characterized by pancytopenia, ineffective hematopoiesis and
dysplastic bone marrow changes

Disease of the elderly (median age 70 years)

Therapy-related MDS: 15% of cancer patients within a decade
following chemo- or radiotherapy

30% risk of progression to acute myeloid leukemia (AML)
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Crucial issues for NK cell-based therapy

Type of NK-cell preparation to be used (activation,
degree of enrichment, and possible selection of
specific subpopulations),

Criteria for donor selection (KIR geno- and
phenotyping, size of the alloreactive subset),
Conditioning of patients prior to therapy

Clinical context of therapy

Criteria for patient selection and strategies for the

identification of susceptible tumours within specific
patient groups.

Type of NK-cell preparation? Autologous cells?




Downregulation of activating NK cell receptors in M DS

DNAM-1 (CD226)
Ligands: Nectin-2 (CD112) and polovirus receptor (CD155)

Important for NK cell cytotoxicity against tumor cells (neuroblastoma, AML,
ovarian carcinoma)

NKp46
Ligands: unknown
Important for NK cell cytotoxicity against tumor cells

NKG2D
Ligands: MICA, MICB, ULBPs
Important for NK cell cytotoxicity against tumor cells
CD16
Ligands: IgG
Important for antibody-dependent cellular cytotoxicity (ADCC)
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Do NK cells carry the characteristic genetic
aberration of the MDS clone?
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Strategies of NK-cell immunotherapy

NK-cell-mediated graft-versus-tumour (GVT) effects

In the context of allogeneic stem cell transplantation
(SCT)

Adoptive transfer of allogeneic NK cells
Modulation of endogenous NK-cells
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Effect of 5-Azacytidine on NK cell phenotype and fun  ction?
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5-Azacytidine treatment of MDS

5-Azacytidine is a hypomethylating agent used in the treatment of AML and
high-risk MDS

Hypermethylation of cell cycle control genes is a frequent finding in high-
risk MDS and related to progression of disease

KIR expression is epigenetically controlled through DNA methylation
hypomethylated in expressed KIR genes
hypermethylated in silenced KIR genes

Treatment of NK cells in vitro with 5-Azacytidine leads to an increased in
KIR expression
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Summary

NK-cells have been shown to mediate GVT effects in allogeneic
haematopoietic SCT. Future criteria for donor selection may involve the
selection of KIR ligand mismatched donors with a large alloreactive NK
cell subset

Conditioning regimens will likely be required for survival and in vivo
expansion of adoptively transferred NK-cells

Resting NK cells can recognize fresh tumors (Ovarian carcinoma and
MDS)

NK cells in the tumor environment display severe alterations in their
receptor repertoire and impaired function

Immunomodulatory treatments may alter the expression of NK ligands
and receptors (stimulate endogenous NK cells and/or sensitize tumors
to allogeneic NK cells)
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Ongoing and/or planned studies of adoptive
NK cell therapy at Karolinska Institutet

Cytokine-induced NK cells in Multiple Myeloma (S. Dilber)

Haploidentical NK cell therapy following lymphodepletion in
patients with high-risk myeloid disease (AML and MDS)

Haploidentical NK cell therapy following lymphodepletion at
relapse following cord blood stem cell transplantation

Enforced ADCC effects in indolent lymphomas by combining
rituximab with adoptive transfer of haploidentical NK cells
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