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Abstract: In this paper, I propose two novel methods for extracting synchronously fluctuated genes (SFGs)
from a transcriptome data. Variability and synchrony in biological signals are generally considered to be
associated with the system’s stability in some sense. However, a standard method for extracting SFGs from
a transcriptome data with high reproducibility has not been established. Here I propose two novel methods
for extracting SFGs. The first method has two steps: selection of remarkably fluctuated genes and extraction
of synchronized gene clusters. The other method is based on a principal component analysis. It has been
confirmed that the two methods have high extraction performance for artificial data and a moderate level
of reproducibility for real data. The proposed methods will help to extract candidate genes related to the
stability and homeostasis in living organisms.
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Fig. 1 An example of an expression pattern of DEGs
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Fig. 2 An example of an expression pattern of SFGs
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Table 1 Overview of GSE77578 data
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Fig. 5 Jaccard indices of the proposed and non-robust methods
for the real data
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Fig. 8 Distributions of the average expressions of the top 10 %

genes scored by the proposed methods (MAD: median

absolute deviation)
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