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Role of RXR-a in Mitochondrial Biogenesis of Human
U87-MG Astrocytoma Cells
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The retinoid X receptor alpha (RXR-a) is one of the nuclear receptor superfamily
members that regulates transcription of target genes through heterodimerization
with several partners, including peroxisome proliferator activated receptor (PPAR),
retinoic acid receptor (RAR), thyroid receptor, and vitamin D receptor (VDR). In

2003, Casas discovered truncated RXR-a in mitochondria and called mtRXR-a. 9-cis



retinoic acid has been identified to be the ligand of RXR and more studies have
shown that retinoids inhibit cell proliferation but increase cell differentiation.
A23187, a calcium ionophore, be discovered could increase cellular calcium
concentration and induce calpain activation. In order to study the mechanism of
RXR-a translocation and regulation of mitochondrial biogenesis and to investigate
the effects of mitochondrial biogenesis on neuron degeneration, we created a
cellular studied model with RXR-a overexpression on U87-MG astrocytoma cells
followed by A23187 treatment. The results showed RXR-a protein expression 2.5
folds higher than control when RXR-a overexpression in U87-MG cells. The levels of
mRNA and protein of respiratory enzyme subunits from both of mtDNA-encoded
genes and nuclear DNA-encoded genes were determined by real-time PCR and
western blot, respectively. There were no differences of transcription and translation
levels of cells giving A23187 and 9-cis retinoic acid after RXR-a overexpression.
However, cells with RXR-a overexpression followed by 1 uM and 5 uM 9-cis retinoic
acid treatment showed lower mtDNA encoded protein ND6 compare to control. The
proportions are 0.798+0.239 and 0.42+0.141 when compared to control,
respectively. The leves of RXR-a translocation into mitochondria in cells given
A23187 and 1 uM, 5 pM and 25 pM 9-cis retinoic acid after transfect RXR-a were
observed by confocal microscope. The mitochondrial membrane protential and
apoptosis level analyzed by flow cytometry and showed A23187 treatment could
induce mitochondrial membrane protential loss. The ratios are 21.07+1.544,
6.81+0.327, 9.53+£0.036 in the control, in the Mock+A23187, and RXR-a +A23187
groups, respectively. The A23187 also induced cell apoptosis, cell early apoptosis
ratios are 3.16%+0.28%, 15.66+4.86%, 11.49+0.16%, 12.17+0.92% in control,
control+A23187, Mock+A23187 and RXR-a+A23187 groups, respectivtly. In this
study, results indicated that RXR-a may not participate in mitochondrial
transcription and translation. However, given 9-cis retinoic acid could decreased the
protein levels of oxidative phosphorylation system including complex V alpha, COX
I and the COX II. These studies suggested that cellular RXR-a overexpression
followed given 9-cis retinoic acid could induce ligand-activation where RXR-a
translocated into mitochondria. The same results are determined in cells incubated
with A23187.



