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Abstract

Natural Killer (NK) cells provide resistance to virus infections and play important roles in
immuno-surveillance of certain tumors. Most of current knowledge addressing the role of NK cells in
immune responses have been obtained from studies of genetically modified mice. There are, however,
many differences in cell surface receptor expression and gene expression between human and mouse
dendritic cells (DC) and NK cells, possibly resulting in differences in their function. We have therefore
investigated the in vitro function of autologous human DCs and NK cells in response to Toll-like
Receptor stimulation. Specifically, we wished to determine, if TLRs expressed by NK cells play a role in
interferon-y (IFN-y) production by NK cells. Our studies demonstrate that IFN-y production by human
NK cells following stimulation with the TLR3 ligand poly(l:C) requires a direct stimulation of TLR3 in
the NK cells. We demonstrate that Poly(l:C) activation of NK cells is a two-step process, where Poly I:C
initially activate mDC production of I1L-18 and IFN-alpha followed by 1L-18, IFN-alpha and poly(l:C)
stimulation of NK cells. Regulation of cytokine receptor expression and acidification of endosomal
compartments in NK cells are required for the response.

In order to study DC-NK interactions in vivo in a small animal model, we have developed a mouse
model with human NK cells and DCs. The mouse host is NOD; Rag-/-; Cy-/-; Tg HLA-B*2705(Bw4).
This immunocompromized mouse has no murine T or B cells due to the Rag-/-, and no murine NK cells
because of Cy-/-. The HLA-Bw4 allele was introduced as a transgene in order to educate the human NK
cells on an HLA class | background. Human umbilical cord blood (UBC) CD34 cells with known HLA
class | and KIR genotypes were transferred into the mice and NK cells developed during 7-8 weeks. NK
cell growth was supported by human IL-15 provided by trans-presentation. Human DCs, monocytes and
B cells also developed in these mice. The developing NK cells are mature, with normal NK receptor
expression and function. These human NK cells are capable of eliminating human myeloid tumor cells in
Vivo.
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