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The Activation of Specific Protein Kinase C Isoform(s)
Determining the Cell Fate of Human Peripheral Blood
Monocytes towards Differentiation or Apoptosis
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Human peripheral CD14+-monocytes have been known to differentiate into
monocyte-derived macrophages (MDMs) or dendritic cells (MoDCs) upon suitable
stimulation. However, the key intracellular molecule(s) associated with their

differentiation fates was (were) not fully understood. This study was designated to



determine the association of PKC isoenzymes with the differentiation of
CD14+-monocytes into MDMs or MoDCs. The treatment of CD14+4-monocytes with
either granulocyte/macrophage colony-stimulating factor (GM-CSF) (103 IU/ml) or
phorbol-12-myristate-13-acetate (PMA) (10 nM) elicited PKCa translocation and
consequently induced their differentiation into MDMs. The inclusion of PKCa/f
specific inhibitor, Go6976, greatly inhibited the GM-CSF-induced PKCa translocation
and dose-dependently reduced the GM-CSF-induced MDM differentiation.
Furthermore, the simultaneous pretreatment of CD14+-monocytes with Go6976
and PKCB-specific inhibitor predominantly suppressed the GM-CSF/interleukin-4
(IL-4)-induced generation of MoDCs. Further study demonstrated that GM-CSF/IL-4
selectively induced the translocation of PKCB1, not PKCa or PKCB2, in
CD14+-monocytes. These results indicate that the cell fate commitment of
CD14+-monocytes towards MDMs or MoDCs appears to be steered by the selective
activation of PKCa or PKCB1, respectively.

On the other hand, it has been known that PMA at high concentration (< 100 nM)
induces cell apoptosis in many cell types. Therefore, it was attempted to delineate
the possible role of PKC isoforms in PMA-induced changes in cellular fate of
CD14+-monocytes. Our results showed that PMA at 1,000 nM predominantly
induced the apoptosis of CD14+-monocytes. The further studies identified that the
activation of PKCB2 was essential for the PMA-induced apoptosis of
CD14+-monocytes.

In conclusion, our data demonstrate that the selective activation of PKCa results in
the differentiation of CD14+4-monocytes into MDMs. The specific activation of PKCB1
leads CD14+-monocyte differentiation toward MoDCs. Moreover, the activation
PKCB2-dependent signaling induces the programmed cell death of
CD14+-monocytes.



