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A monocyte and/or an osteoclast deficient in one or more biomarkers

are effective in activating NK cells

• Immunotherapy with NK cells has been limited due to inability to

obtain sufficient numbers of highly functional NK cells, or an effective

means to activate NK cells in vivo. Thus, there is a great need in the

art to identify therapeutic compositions and methods for improved

NK immunotherapy.

• The present invention is based, at least in part, on the discovery that

a cancer vaccine comprising cancer cells deficient in one or more

biomarkers are effective in activating NK cells and inducing immune

response.

• Such deficiency results in de-differentiation of the cancer cells, and

the proteins presented on their cell surface provide effective signals

in activating various types of immune cells, including NK cells.

Similarly, it has been determined herein that a monocyte and/or an

osteoclast deficient in one or more biomarkers are effective in

activating NK cells. The present invention provides compositions and

methods to activate and expand large numbers of NK cells in vivo , in

vitro , or ex vivo for use in immunotherapeutic strategies.
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• Increase immune responses to tumors by super-charging patient NK cells in vivo.
• Allows activation of NK cell population in vivo (avoids ex vivo expansion).
• Could apply to NK cell immunotherapy in caner patients
• Could apply to combination cancer immunotherapies



Step Wise Increase in Cytotoxicity and IFN-γ Secretion

2

(University of California – Los Angeles)



Step Wise Increase in Cytotoxicity and IFN-γ Secretion
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Source: Front Immunol. 2015 Jun 9;6:250. Fig.3



In vivo imaging and antitumor results of RT&X-PDT

Split anergy induced by sAJ2 and monocytes also occurred in
Human NK cells
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Source: Front Immunol. 2015 Jun 9;6:250. Fig.8
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