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Abstract: Synchronously fluctuated genes (SFGs) are a set of genes whose expressions fluctuate largely
and synchronously under certain conditions. They may be associated with reduced homeostasis of living
organisms. In the two-step extraction of SFGs, the genes with large fluctuations are selected first, and then
synchronous gene clusters are extracted from them. The two-step method has two important parameters,
but no method has been established to adjust them. In order to address this issue, in this paper, I propose
a parameter adjustment method in two-step extraction of SFGs. The proposed method improved extraction
performance for artificial data in 77 % of trials under various conditions, as compared to the case where the
parameters were fixed at the values used in the previous study. In addition, the proposed method showed a

Parameter adjustment method in two-step extraction of synchronously

moderate level of reproducibility for the real data as in the case of fixed parameters.
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Fig. 1 An example of an expression pattern of SFGs
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ZEEHIE 38, #BMRTEIZ 18082.

Table 1 Enriched GO annotations in the SFGs (n = 33) extracted from the real data
by the two-step method with adaptive parameters (g-value < 0.05; top 10

annotations among 14 are shown). The number of multiple comparisons was

38, and the total gene number was 18082.

GO #FR EBEH  ZOEREROBEE TR p {8 q fE
calcium-independent cell-cell adhesion via plasma membrane cell- 2 24 8.7E-04 2.3E-02
adhesion molecules

acute-phase response 2 35 1.9E-03 2.3E-02
positive regulation of epithelial cell migration 2 36 2.0E-03 2.3E-02
midbrain development 2 40 24E-03 2.3E-02
insulin receptor signaling pathway 2 51 3.9E-03 3.0E-02
odontogenesis of dentin-containing tooth 2 63 5.9E-03 3.7E-02
chloride transport 2 80 9.3E-03 4.8E-02
forebrain development 2 86 1.1E-02 4.8E-02
protein heterooligomerization 2 91 1.2E-02 4.8E-02
wound healing 2 94 1.3E-02 4.8E-02
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two-step method with adaptive parameters
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