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Introduction Figure 1 — Click chemistry based detection of EdU

Detailed characterization of cell cycle is critical in basic and applied immunologic and oncologic studies. By combining 5-ethynyl-2'-
measurements of DNA content and DNA synthesis, the cell cycle can be resolved into GO+G1, S, and G2+M phases. By deoxyuridine
including other key indicators of cell cycle progression, multiparametric analysis of cell cycle by flow cytometry or imaging
cytometry can provide further insights into the mechanistic aspects of pharmaceutical agents. We utilized a recently
introduced method for determining direct S-phase synthesis using the incorporation of the nucleoside analog EdU
(5-ethynyl-2'-deoxyuridine) coupled with click chemistry. Combining DNA content and direct S-phase measurement with
cyclin B1 (clone GNS-1 antibody, normally expressed low in G,G,, increasing in S and maximally expressed in late-S, G,,
and M phases of the cell cycle) and with phospho-histone H3 (clone HTA28 antibody, phosphorylated at serine 28,
associated with early stage mitosis), it is possible to identify different subpopulations and assess the effects of the
pharmaceutical agents. In five-parameter flow cytometric analysis, an amine-reactive dye is utilized to eliminate dead
cells from the analysis, which may non-specifically bind the antibodies used. Separate testing, using the monomeric
cyanine YO-PRO®-1 iodide dye in combination with SYTOX® Red dead cell dye, is used to identify early-apoptotic and late-
apoptotic/necrotic events. In addition to flow cytometry, we show that automated imaging cytometry can be employed in
a similar manner to obtain comparable results.
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Figure 1 — Click chemistry is the copper(l) catalyzed reaction between a terminal alkyne
and an azide. A solution containing the dye labeled azide plus copper(ll) and a reductant
is added to cells. Because the azide and the alkyne are abiotic, they are inert until
catalyzed by copper. The highly selective bio-orthogonal covalent reaction occurs rapidly
at room temperature. In this application, EdU is incorporated into actively growing cells.
The EdU contains a terminal alkyne which reacts with a dye labled azide dye to
fluorescently label the double stranded DNA.

Figure 2 — Flow cytometric comparison of cell cycle phase distribution effects using cell cycle blocking agents on four lymphocytic cell lines
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Figure 3 — Automated Imaging: DNA content with EdU proliferation and Results and Conclusions
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n nuclear cyclin B1 intensity using automated imaging cytometry. A549 cells in 96 well nocodazole and paclitaxel block cell division at the M phase in all four cell types.
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cyclin B1 nuclear intensity are shown as histogram trellis plots. A shift in DNA  proliferation assay for S-phase measurement in multiparametric analysis using flow
content profile and decrease in cell proliferation (EdU incorporation) is revealed in
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