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Abstract

1. Analysis of NK cell function in Multiple myeloma patients

We performed phenotypic analyses of NK cells in patients with multiple myeloma.
<Methods> Peripheral blood samples were obtained from 31 multiple myeloma patients (10 newly
diagnosed cases of myeloma, 10 relapsed, and 11 in complete or partial remission), and 9 healthy
volunteers. NK cells were identified as a fraction of CD3 negative and CD56 positive, and NKp46
was further used for NK cell identification in CD56 positive myeloma cell-containing samples. The
phenotype of NK cells was characterized by the expression of SALMF7, NKG2D, FeyRIII, PD-1,
and CD56bright or dim. <Results> At the diagnosis of multiple myeloma, the number of NK cells
was significantly low in comparison to that of patients in remission (p=0.013). Regarding immune
checkpoint molecule, the expression of PD-1 on the NK cells of myeloma patients was
significantly increased in comparison with that of healthy donors (p=0.004). The
expression of SLAMF7 did not differ between disease statuses. Notably, the expression of FeyRIII,
which is a key player in a mechanism of antigen-dependent cytotoxicity, was significantly
suppressed in the NK cells of myeloma patients (p=0.001). Furthermore, in patients who were
treated with immunomodulatory drugs (IMiDs), the significant increases in the total number of
NK cells, especially in CD56dim NK cell fraction (p=0.019), significant suppression of PD-1

(p=0.001) were observed.

2. Analysis of antibody dependent cytotoxicity of NK cells against myeloma cells.

Antibody dependent cell mediated cytotoxicity of normal peripheral blood mononuclear cells
(PBMC) against myeloma cell line MM.1S was investigated. Cytotoxic activity of IL2 stimulated
PBMC against MM.1S was enhanced by anti-SLAMFE7 antibody.

3. Establishment of the measurement system of serum soluble SLAMF-7

We established the measurement system of serum soluble SLAMF-7 using 2 kinds of
anti-SLAMEF7 antibody, and measured the soluble SLAMF7 in the serum of 30 patients and 9



healthy donors. As a next step, we would like to analysis the correlation between soluble SLAMF7

and clinical feature of multiple myeloma.

4. Development of the method for purification of NK cells and amplification of purified NK cell

From the separated peripheral blood mononuclear cells, we purified CD3-, CD56+ NK cell
fraction. After the purification, the cells were cultured with IL-2 and IL-15, and we tried to amplify
the NK cells. As a result, we established the culture method which can amplify the NK cells 8-10
times.

5. Anti-SLAMF7 monoclonal antibody and SLAMF7 on NK cell surface

SLAMF 7 on the surface of NK cells in myeloma patients was lower than in healthy subjects. In
addition, the expression amount of SLAMF7 on the surface of NK cells tended to decrease before
and after administration of anti-SLAMF7 monoclonal antibody.

Analysis of the cases in which SLAMF7 expression on the surface of NK cells suggested that there
was a positive correlation between M protein reduction effect and NK cell SLAMF7 expression

level.

6. Ex-vivo expanded NK cell therapy combined with Elotuzumab for residual disease of multiple

myeloma after autologous stem cell transplantation.

We have confirmed that SLAMF7 is expressed on the surface of multiple myeloma and NK cell
surface. Our basic investigation support anti-SLAMF7 antibody with NK cells induces
antibody-dependent cellular cytotoxicity against myeloma cells.

By applying this finding, autologous peripheral blood from multiple myeloma patient who
underwent remission induction therapy was collected and preserved, and the expanded autologous
NK cells with Elotuzumab were infused after the engraftment of autologous peripheral blood stem
cell transplantation.

We made a plan for a clinical trial of cultured NK cell infusion therapy in patients with newly
diagnosed multiple myeloma.

With the approval of the Committee of Certified Regenerative Medicine etc., We applied for a
research plan to the Ministry of Health, Labor and Welfare and was accepted on May 15 2018, We

have started to accumulate the cases.
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Disease status
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Relapse 11
Partial remission 1
Complete remission 11
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