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ABSTRACT

Natural killer (NK) cells are a subset of peripheral blood lymphocytes that mediate non-major
histocompatibility complex-restricted cytotoxicity against viral infection and tumor cells. In addition,
NK cells can lyse target cells in the presence of a specific antibody through the mechanism of antibody-
dependent cellular cytotoxicity (ADCC). The *'Cr release assay has been recommended as a gold
standard method for measuring both NK activities. Although this method is reliable, the problems of
health risk due to radioactive exposure and radioactive disposal still exist. This present study proposed
to evaluate the NK cytotoxic activity of HIV-1 infected individuals using the enhanced green
fluorescent protein (EGFP) K562-flow cytometric method previously established in our laboratory. In
addition, establishment of the EGFP-CEM-NK" cell line for use as target cells in measuring ADCC
activity was also proposed.

Examination of NK cell cytotoxic activity of 30 HIV-1 infected individuals using EGFP-K562
flow cytometric assay compared with standard *'Cr release assay suggested that a four hour incubation
time showed the highest correlation (intraclass correlation coefficient; ICC = 0.840) whereas a two hour
incubation time also showed a high correlation (ICC = 0.705). Moreover, NK cytotoxic activity of fresh
versus frozen peripheral blood mononuclear cells (PBMC) was tested at different time points (1, 2, 4, 6,
9 or 12 months) by these two methods. NK of frozen PBMC at 1, 2 and 4 months measured at two and
four hour incubation times by flow cytometric assay retained their cytotoxic capacity after
cryopreservation (2 h ICC = 0.686, 0.527, 0.775; 4 h ICC = 0.710, 0.729, 0.757). However, NK activity
of frozen PBMC at 6, 9 or 12 months decreased when compare with fresh PBMC for both two and four
hour incubation times (2 h ICC = 0.489, 0.529, 0.510; 4 h ICC = 0.542, 0.476, 0.526). Measurement of
NK activity of fresh versus frozen PBMC by using *'Cr release assay demonstrated that the NK activity
of frozen PBMC was not significantly different from that of fresh PBMC (ICC = 0.910, 0.874, 0.807,
0.556, 0.848, 0.798). To establish the EGFP-CEM-NK" cell line, CEM-NK" cells were transfected with
pEGFP-N1 plasmid and then selected as a stable cell line by flow activated cell sorting and limiting
dilution technique with medium containing antibiotic G418. EGFP-CEM-NK" cells were used as target
cells for measuring the ADCC activity of PBMC from five normal individuals with pooling HIV-1 sera
in flow cytometric assay. Kinetic study was used to obtain an optimal incubation time for this new
method. A two hour incubation time showed the best correlation with the *'Cr release assay (ICC =
0.838; r=0.837 at p<0.001), whereas at one, four and six hour incubation times a good correlation was
indicated (ICC = 0.642, 0.605, 0.566; r = 0.642, 0.645, 0.656 at p<0.001). The present study provides
an alternative assay for evaluating NK cytotoxic activity in HIV-1 infected individuals and also a
preliminary novel flow cytometric assay for measuring ADCC activity. These methods are simple,
rapid and safe. These approaches could be introduced into the clinical laboratory in order to study the
function of NK cells.
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