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Analysis of Time Sequence Data of Single-cell Transcriptome

using Gene Correlation Networks
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Satoshi Ueha™, Koji Matsushima™
*1 INIAD (Faculty of Information Networking for Innovation and Design, Toyo University),
*2 Nagahama Institute of BioScience and Techonology, *3 Tokyo University of Science

In order to prevent chronic inflammation, it is considered important to detect a presymptomatic disease (tissue
lesion without subjective symptoms) and to take early action at that time. It is desired to elucidate its mechanism
for that purpose, although the complete picture has not yet been clarified. On the other hand, techniques for
comprehensive single-cell transcriptome have developed in recent years. Several methods also have been
proposed for helping analysis of single-cell transcriptome data, including MAGIC for noise reduction and
Monocle for pseudo-time sequence analysis. Consequently, the comprehensive single-cell transcriptome
techniques are expected to be utilized in various fields. We try to utilize these techniques and methods for
elucidating the mechanism of presymptomatic diseases. We consider the relationship between genes might change
according to the progress of a disease because the change of transcriptome data is also observed according to that
progress. Therefore, we propose gene correlation networks and a method for visualizing the network in order to
analyze the change using the single-cell transcriptome data. Concretely, for each matrix of time-sequence data of
single-cell transcriptome matrices, we calculate the correlation of a pair of arbitrary genes, and construct a
network in which an edge exists between each pair of genes having a large correlation. In addition, we visualize
these networks to help analysis of their change so that we unify the position of each gene for all time points. It is
expected to obtain knowledge about detection and elucidation of a presymtomatic disease by analyzing the
evolution process of these networks in a view point of the graph theory. As a startup of such an analysis, we apply
our proposal to the time-sequence data of single-cell transcriptome obtained from mice induced pulmonary
fibrosis by bleomycin administration, and observe the evolution process of the obtained gene correlation networks
according to the disease progress.

Keywords: Single-cell transcriptome, time sequence, network analysis
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