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A23: MAP kinase-dependent autophagy is involved in phorbol
myristate acetate differentiation of HL-60 leukemia cells
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Mihajlo Bo3njak®, Vladimir Perovi¢', Ljubica Harhaji-Trajkovi¢?, Vladimir
Trajkovi¢'

IInstitute of Microbiology and Immunology, School of Medicine, University of
Belgrade, Belgrade, Serbia; *Institute for Biological Research “Sinisa Stankovi¢”,
University of Belgrade, Belgrade, Serbia; °Institute of Clinical and Medical
Biochemistry and ‘Institute of Histology and Embryology, School of Medicine,
University of Belgrade, Belgrade, Serbia

We investigated the mechanism and the role of autophagy in phorbol myristate
acetate (PMA)-induced myeloid differentiation of human acute myeloid leukemia
HL-60 cells. The mRNA levels of myeloid differentiation markers colony
stimulating factor 1 receptor (CSFIR), early growth response protein 1 (EGR1), and
interleukin 8 (IL-8), were assessed by real-time RT-PCR. Cell cycle arrest and the
expression of surface myeloid marker CD11b were analyzed by flow cytometry.
Autophagy was monitored by acridine orange staining, RT-PCR analysis of
autophagy-related (ATG) gene expression, LC3-1I/p62 immunoblotting, Beclin-
1/Bcl-2 interaction, nuclear translocation of transcription factor EB (TFEB). The
activation of MAP Kinases extracellular signal-regulated kinase (ERK) and ¢-Jun-N
terminal kinase (JNK) was assessed by immunoblotting. Pharmacological inhibition
and RNA interference (RNAi) were used to determine the role of MAP kinases in
autophagy and HL60 cell differentiation, while the role of autophagy in HL60
differentiation was analyzed using RNAi-mediated knockdown of ATGS and p62.
Results: PMA-induced differentiation of HL-60 cells into macrophage-like cells
was confirmed by cell-cycle arrest accompanied by elevated expression of p21,
CDI11b, CSFIR, EGRI, and IL-8. The induction of autophagy was demonstrated by
the accumulation of LC3-Il, the increase in autophagic flux, the increase in
expression of ATG genes, nuclear translocation of TFEB and dissociation of
Beclinl from Bel-2. The suppression of autophagy by RNAi-mediated knockdown
of ATGS or p62 counteracted myeloid differentiation of HL60 cells. Both ERK and
JNK were activated by PMA, and their pharmacological and genetic inhibition
decreased PMA-induced autophagy and differentiation of HL60 cells.
Conclusion: Our study revealed the involvement of JNK and ERK in autophagy-
dependent myeloid differentiation of HL60 cells, indicating MAP kinase-mediated
autophagy as a possible target for the treatment of acute myeloid leukemia.
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