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During neutrophil differentiation, the nucleus changes from an ovoid shape to a lobulated
structure composed of 3-4 heterochromatic lobes joined by thin filaments. Microbial infection
induces further morphological change that ultimately result in extracellular DNA structures called
neutrophil extracellular traps (NETs). Although lobulation and NET formation are visible under
a microscope, the molecular mechanisms of dynamic nuclear and chromatin remodeling during
such processes are poorly understood. Here we show that, when exposed to All-Trans Retinoic
Acid (ATRA), human promyelocytic HL-60 cells transform their nuclear structure from an ovoid
to a lobulated shape containing heterochromatic dense materials. In addition, we find that the
ATRA-differentiated HL-60 (dHL-60) cells are active with respect to phagocytosis of bacteria
and that a substantial portion of dHL-60 cells extrude DNA from the cells when treated with
Diamide. However, an NAD (P) H oxidase inhibitor DPI which has been demonstrated to inhibit
NET formation, has negligible effect on inhibition of NET formation of dHL-60 cells. Given the
differences in gene expression of NAD (P) H oxidase subunit mRNAs, these results indicate that
dHL-60 cells mimic the characteristics of neutrophils but may not be identical to in vivo neutrophil
differentiation. Based on our results, this treatment of dHL-60 cells to trigger global DNA
structural alterations has not been reported before, and helps to elucidate the mechanisms of
human neutrophil.
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