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Search for biomarkers of adverse events as skin reaction by molecular target drugs

YAMAMOTO, KAZUHIRO
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This study aimed to examine whether the toxicity of molecular target drugs for hum
an keratinocytes was associated with inhibiting signal transducer and activator of transcription 3 (STAT3)
. We studied whether STAT3 activity affects molecular target drugs-induced cell growth inhibition in HaCaT

cells by WST-8 assay. Stattic enhanced the cell-growth inhibitory and apoptotic effects of molecular targ
et drugs. HaCaT cells transfected with constitutively- active STAT3 (STAT3C) were resistant to the molecul
ar target drugs-induced cell growth inhibition. STAT3 activity decreased after short-term treatment with s
orafenib and sunitinib in a dose-dependent manner and recovered after long-term treatment with molecular t
arget drugs at low doses. Moreover, HaCaT cells transfected with STAT3C showed high expression of apoptosi
s suppressors, e.g. bcl-2 and survivin. Thus, STAT3 activation mediating apoptosis suppressors may be a ke
y factor in molecular target drugs-induced keratinocyte cytotoxicity.
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Fig. 1 HaCaT cells were incubated in medium
containing each molecular target drugs at the
indicated concentrations for 48 h after
pretreatment with 10 pM stattic or DMSO (a
solvent of stattic) for 20 min. Cell viability was
determined by WST-8 colorimetric assay. *p <
0.01 Student’s t test compared with control
(DMSO).
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Fig 3 Alteration in signal transduction of STAT3.
HaCaT cells were incubated in medium
containing  everolimus at the indicated
concentrations for 2 h. Total cell lysates were
separated by SDS-PAGE and electrotransferred
to PVDF membranes. Various proteins and
phosphorylation levels were evaluated by
immunoblotting assay with specific antibodies.
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Fig. 2 HaCaT cells were incubated in medium
containing  everolimus at the indicated
concentrations for 48 h after pretreatment with 10
uM stattic or DMSO for 20 min. Subsequently,
apoptotic cells were detected using FITC-labeled
Annexin V/PI staining on an IN Cell Analyzer
2000 for Imaging cytometric analysis.
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Eig. 3 Molecular target drugs-mediated nuclear translocation
of STAT3 in HaCaT cells.
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Fig 3 Immunostaining images. HaCaT cells
incubated with medium with indicated drugs for
2 h were fixed and incubated with an anti-Stat3
antibody, followed by incubation with
FITC-conjugated anti-rabbit IgG (green) and
visualization on an IN Cell Analyzer 2000.
STAT3 nuclear entry was determined by
measuring the nucleus/cytoplasm intensity ratio
of green fluorescence (n = 3).
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Fig. 5 Effects of STAT3C transfection on
molecular target drugs-induced cell growth
inhibition. HaCaT cells transiently transfected
with STAT3C or empty vector were incubated in
medium containing each molecular target drugs
at the indicated concentrations for 48 h after
preincubation for 24 h. Cell viability was
determined by WST-8 colorimetric assay. *p <
0.01 Student’s t test compared with control
(DMSO).
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Fig. 6 Alteration in signal transduction of
apoptosis suppressors. HaCaT cells transiently
transfected with STAT3C or empty vector. Total
cell lysates were separated by SDS-PAGE and
electrotransferred to PVDF membranes. Various
proteins and phosphorylation levels were
evaluated by immunoblotting assay with specific
antibodies.
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