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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 specific antibody by mechanism of
antibody dependent cellular cytotoxicity (ADCC). The *'Cr-release assay has been recommended as
the gold standard method for examining NK cytotoxic activity. Aithough this method is reliable, the
problems of health risks and radioactive waste disposal due to *'Cr still exist. This present study
proposed a novel non-radioactive method for evaluating NK cytotoxic activity by using green
fluorescent protein (GFP) and propidium iodide (PI) as indicators measured by two-color flow
cytometry.

At first, stable expressing GFP in K562 and CEM-NK' cell lines for use as target cells to
examine NK cytotoxic activity and ADCC activity, respectively was planned. K562 cell line was
transfected with pEGFP-N1 plasmid by lipofectamine transfection and was successfully selected as a
stable cell line by limiting dilution technique using G418 antibiotic containing medium. CEM-NK"
cell line was also transfected with pEGFP-N1 plasmid despite using electroporation technique.
Unfortunately, establishment of GFP-CEM-NK" stable cell line has not been fully successful.

Kinetic study of NK cytotoxic activity by flow cytometric assay was determined in 10
subjects (5 males and 5 females) to obtain an optimal incubation time for the new flow cytometric
method. The result suggested that a 4 h incubation period has the highest agreement measurement
(Intraclass correlation; ICC = 0.948) with standard °'Cr-release assay. However, a 2 h incubation
period also showed a high agreement measurement (ICC = 0.901). Thus NK cytotoxic activity assay
at both incubation times were determined in additional twenty subjects (10 males and 10 females).
Agreement measurement of NK cytotoxic activity between flow cytometric assay at 2 h and 4 h
incubation time comparing with that of *!Cr-release assay in 30 subjects (15 males and 15 females)
were similar (ICC = 0.917 and 0.936, respectively). In addition, correlation coefficient (r) of NK
cytotoxic activity of both incubation times comparing with that of 3'Cr-release assay were also
similar (r = 0.87 at p < 0.001 and 0.89 at p < 0.001). Determination of NK cell number in all 30
subjects showed that the mean percentage of NK in total lymphocyte of males and females were
20.30% and 15.96%, respectively. NK cytotoxic activity at both 2 h and 4 h incubation times of 8
subjects whose NK cell numbers were less than 10% were similar to that of standard method.
However, agreement measurement of NK cytotoxic activity at 2 h incubation time (ICC = 0.973; r =
0.95 at p < 0.001) was higher than that of 4 h incubation time (ICC = 0.903; r = 0.91 at p < 0.001).
On the other hand, agreement measurement of NK cytotoxic activity at 2 h incubation time (ICC=
0.897; r=0.85 at p <0.001) of 22 subjects with normal NK cell numbers was slightly lower than that
of 4 h incubation time (ICC = 0.944; r = 0.89 at p < 0.001) when compared with the standard method.

The standard *'Cr-release assay for ADCC activity has been successfully set up in this
study. PBMCs from 4 subjects were screened for high ADCC activity in order to be used as effectors
for the flow cytometry assay in the future. One out of these 4 subjects showed high ADCC activity.
Comparison of ADCC activity by flow cytometric assay and standard method will be investigated if
the GFP-CEM-NK ' stable cell line is successfully established.

The present study provides a new assay for evaluating NK cytotoxic activity by GFP-K562-
NK flow cytometry. This new alternative approach could be applied to patients with viral infection or
cancer, in the near future, due to its simple, rapid and safe procedure. '
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