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Identification of LIM-kinase 2 as a novel PP1 inhibitor

Andrea Kiss1-*, Dora Dedinszki1, Zsuzsanna GaaT, Ferenc Erdodi1-1

1 Department of Medical Chemistry, 2 Cell Biology and Signaling Research Group of the Hungarian

Academy of Sciences, Research Center for Molecular Sciences, University of Debrecen, Debrecen, Hungary

Phosphorylation of the retinoblastoma protein (pRb) is crucial for cell
survival and protein phosphatase-1 (PP1) is involved in the mediation
of this process. In THP-1 cells the basal level of pRb phosphorylation is
relatively high, which may reflect increased effectiveness of PP1 inhibi-
tory proteins. Hence, we tested the presence and phosphorylation of
CPI-17, a PP1 (and myosin phosphatase) inhibitory phosphoprotein in
these cells. Surprisingly, we found relatively low level of phospho-CPI-
17, but identified a few other proteins in 20-100 kDa molecular mass
range that cross-reacted with anti-phospho-CPI17 antibody. A search
in the protein database based on CPI-17 sequence highlighted already
known related proteins such as PHI and KEPI. In addition, LIM-kinase
1 and 2 (LIMK1 and LIMK2), and a protein termed as "similar to sero-
logically defined breast cancer antigen" included significant sequence
similarity with CPI-17.
Among these phosphorylated proteins LIMK2 was identified by immu-
noprecipitation in THP-1 cell lysate and was significantly phosphor-
ylated at the sequence motif similar to the CPI-17 phosphorylation site.
LIMK2 phopsphorylation was completely diminished upon treatment
of the cells with daunorubicin, a chemotherapy drug. Full-length Flag-
LIMK2 was expressed in tsA201 cells and purified on Flag-affinity col-
umn. Unphosphorylated Flag-LIMK2 inhibited the myosin light chain
phosphatase activity of PP1 slightly, whereas phosphorylation by PKC
at the inhibitory site (verified using anti-phospho-CPI-17 antibody) in-
creased profoundly the PP1 inhibitory potency.
Our results suggest that LIMIC2 is a novel inhibitor of PP1 and it may
mediate the phosphorylation level of proteins important in the regula-
tion of the chemosensitivity of malignant cells.
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