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In the past decade, numerous studies have been carried out to quantify aging with the help of artificial
intelligence. Using DNA methylation data, various models have been developed; these are commonly
called epigenetic clocks. Epigenetic age acceleration is usually associated with disease conditions.
Schizophrenia is a mental illness associated with severe mental and physical stress. This disease leads
to high mortality and morbidity rates in young people compared with other psychological disorders.
In the past, the research community considered this disease to be related to the accelerated aging
hypothesis. In the current study, we wanted to investigate the epigenetic age acceleration changes
in schizophrenia patients to obtain epigenetic insights into the disease. To measure the epigenetic
age acceleration, we used two different DNA methylation clock models, namely, Horvath clock and
Epi clock, as these are pan-tissue models. We utilized 450k array data compatible with both clocks.
We found a slower epigenetic acceleration in the patients’ samples when we used the Epi clock.
We further analyzed the differentially methylated CpG sites between the control and cases and per-
formed pathway enrichment analysis. We found that most of the CpGs are involved in neuronal

processes.
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Table 1. Details of GEO data set

GEO 1D
GSE74193

Disease Tissue

Schizophrenia Frontal cortex
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Table 2. Details of GSE74193 data set’s sample

State Control Schizophrenia
N 194 192
Mean age 50.89 53.76
Ist Quartile 43.88 45.44
Median age 50.03 52.10
3rd Quartile 57.87 60.13
Age range 35~85 35~96
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Fig. 1. Dot plot showing correlation between the actual age
and the predicted age measured using Horvath clock
in control (blue squares) and schizophrenia cases
(green circles). The red dotted line denotes the slope
of the epi clock for reference. The predicted ages are
shown relative to the actual age of each sample. Both
groups, control and schizophrenia, are converging on
the predicted age range of normal people.

Table 3. Showing the Horvath clock’s performance in control
and case using different metrics

State R’ MAE RMSE
Control 0.7039 5.29 6.58
Schizophrenia 0.7869 4.48 6.02
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Fig. 2. Age acceleration calculated from Horvath clock. No
significant (p value=0.4420) difference was observed
between control and case. Schizophrenia does not tend
to increase or decrease age acceleration compared to
normal people.
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Fig. 3. Dot plot showing correlation between the actual age
and the predicted age measured using Epi clock in con-
trol (blue squares) and schizophrenia cases (green cir-
cles). The red dotted line denotes the slope of the epi
clock for reference. Schizophrenia shows a lower pre-
dicted age line than normal people.

Table 4. Showing the Epi clock’s performance in control and
case using different metrics

State R’ MAE RMSE
Control 0.8930 2.74 3.93
Schizophrenia 0.7658 4.12 6.15
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Fig. 4. Age acceleration calculated from Epi clock. Significant
difference (p value=0.0055) was observed between
control and case. Schizophrenia has a lower age accel-
eration than normal people. This suggests that the pre-
dicted age of the schizophrenic group is being delayed.
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