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Abstract

Bipolar disorder is a mental illness characterized by extreme mood and behavioral swings, such
as highs of euphoria and lows of depression. It is a socially significant disorder in which people
with the disorder experience intense mood swings and, for those with severe bipolar disorder, it is
even difficult leading a normal life. High stress levels in people with mental illness can lead to
neuroendocrine disruption, and it is strongly linked to aging. When the neuroendocrine system
becomes vulnerable to these mental illnesses and stress, it is likely to accelerate aging. And it's the
epigenetic clock that can measure the extent of this accelerated aging. The Epi clock, a pan tissue
clock, measures aging through DNA methylation, and the degree of methylation is modified and
changed by environmental conditions in the body. Therefore we wanted to check the changes in the
epigenetic age of the patients with bipolar disorder. While we found no significant differences in
epigenetic age, we did confirm the possibility that people with bipolar disorder have different
methylation than normal people. We also found that the EPIC array data fit better on the Epi clock
than on the Horvath clock with age-accelerated data from normal people.
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Table. 1. GEO set data used in the study.
GEO set ID Disease Tissue Bead array No. of sample Data type
GSE129428 Bipolar disorder Hippocampus EPIC 64 RAW
Table. 2. Details of GSE129428 data set.
State N Mean age 1st Quartile Median age 3rd Quartile Age range
Control 32 48 40 46 51 34~78
Bipolar disorder 32 47 38 44 51 34~75.9
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Fig. 1. Epigenetic age measurement using Horvath
clock. (A) Predicted age of each sample on
Horvath clock. The red dotted line in the middle
represents the training regression line of the Epi
clock. (B) Age acceleration graph, indicating the
difference between the predicted age and the
actual age.
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Fig. 2. Epigenetic age measurement using Epi clock.
(A) Predicted age of each sample on Horvath
clock. The red dotted line represents the training
regression line of the Epi clock. (B) Age acceleration
graph, indicating the difference between the predicted
age and the actual age.
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Table. 3. Accuracy of Horvath clock.
State R square MAE(year) RMSE(year) No. of loss CpG
Control 0.7603 9.92 19
Bipolar disorder 0.6560 10.46 19
Table. 4. Accuracy of Epi clock.
State R square MAE(year) RMSE(year) No. of loss CpG
Control 0.9541 3.0 0
Bipolar disorder 0.7169 5.4 0
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