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A group of mitochondrial electron-transfer system proteins form the
respiratory chain supercomplex (SC), which has also been reported to
contain CoQ10 inside. It has been reported that the amount of CoQ10 in
tissues decreases with age. Dietary and supplemental intake of CoQ10 is
recommended. Exogenous CoQ10 has been reported to be taken up by
cell organelles and incorporated into mitochondria. However, data
showing increases or decreases in CoQ10 in vivo have not been analysed
at the SC level.

The transport mechanism of CoQ10 in vivo is also unclear: Prosaposin
(Psap) has been found as a CoQ10-binding protein. It is not known how
the long-term decline in CoQ10 levels due to ageing affects the level of
Psap.

In this paper, we first established a method for measuring CoQ10 levels in
SCs. Mitochondria isolated from HepG2 cells were used as electrophoresis
samples. The electrophoresed gel was cut in half and one half was used to
detect complex proteins. The other half was used for CoQ10
measurement: a CoQ10 peak was detected around the mobility at which
SC was detected, suggesting that it was CoQ10 contained in SC. Next, we
analyzed the amount of CoQ10 in SCs under conditions of increased or
decreased intracellular CoQ10 levels by administration of a CoQ10
synthesis inhibitor (4-Nitrobenzoate: 4-NB) and exogenous CoQ10, and
observed an increase or decrease in the amount of CoQ10 in the SCs.
Next, a long-term CoQ10-depleted cell line was generated and Psap levels
were analyzed. When the intracellular Psap levels were assessed, both
the gene and protein levels decreased in the long-term (from 3 months
onwards) CoQ10-lowering cell lines. Next, we analyzed the amount of
CoQ10 taken up in SCs by CoQ10 treatment of long-term CoQ10-depleted
cell lines: compared to the 4-NB non-treated group, the amount taken up
was quantified to be lower. These results suggest that the reduced Psap
level results in a reduced uptake of exogenous CoQ10.

These results may contribute to a better understanding of the
biochemistry of SC and the mechanism of action of exogenous CoQ10
uptake.



