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Macrolide Antibiotics Exhibit Cytotoxic Effect un-
der Amino Acid-Depleted Culture Condition via
Blocking Autophagy Flux in Head and Neck Squa-
mous Cell Carcinoma Cell Lines
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Targeting bortezomib-induced aggresome forma-
tion using vinorelbine enhances the cytotoxic ef-
fect along with ER-stress loading in breast cancer

cell lines
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Regulation of tau phosphorylation on N-terminal
domain by multiple microtubule-associated tau
kinases
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Abnormally hyper-phosphorylated tau proteins (PHF-
tau) are known as one of the hallmarks of Alzheimer’s
disease (AD) patient’s brains. According to the evidence
that phosphorylation level of PHF-tau correlates with
neuronal cell death, hyper-phosphorylation of tau
proteins might be a key event for AD pathology. CDKS5
and GSK3p have been reported to be highly expressed
especially in AD brains and major kinases to induce
PHF-tau and may cause cell death in AD brains. Tau
proteins are expressed with many microtubule (MT)
-binding proteins, CDK5, GSK3p, and PKA. We have
proposed that these protein complex associates with MT
as a tau phosphorylation protein complex (TPPC) and
maintain MT functions.

We conducted in vitro kinase assay using multiple
combinations of two or three kinases (GSK3B, CDK3,
and PKA) to investigate protein-protein interactions on
phosphorylation at N-terminal proline-rich domain.

Phosphorylation was analyzed by Western blot using
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anti-phospho-tau antibodies (pS199, pS202, pT205,
pT212, pS214, pT231, pS235, and ATS) .

Multiple combinations of two kinases showed mostly
stimulatory effects. Pre-incubation of GSK3f induced
inhibition of CDKS5 or PKA activity. On the other hand,
that of CDKS5 evoked stimulation of GSK3p or PKA
activity. PKA preincubation showed inhibitory or
stimulatory effects on CDKS5 or GSK3p, respectively.
Second, we examined interactions of three kinases.
Surprisingly CDKS5 and PKA activity were inhibited by
pre-incubations of multiple combinations of other
kinases. On the other hand, GSK3p activities were
stimulated by the pre-incubations of multiple combinations
of PKA and CDKS5 and these kinase combinations are the
only steps to induce hyper-phosphorylation on PHF-tau
(AT8, AT100) specific sites.

These results suggest that tau phosphorylation level
might be maintained low by TPPC in a physiological

condition.
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Analysis of relationship between BTBD10 and
TBK1 in ALS-related neuronal cell death
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