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Water is essential for living organisms. Terrestrial organisms are incessantly exposed 
to the stress of losing water, desiccation stress. Avoiding the mortality caused by 
desiccation stress, many organisms acquired the molecular mechanisms to tolerate its 
stress. One of these strategies is to enter an ametabolic state called anhydrobiosis. 
Entering anhydrobiosis enables the organisms to survive even if more than 99 % of its 
body water is lost and to revive after rehydration to its normal life cycle. Various 
organisms, such as rotifers, tardigrades, nematodes, plants, and larvae of the African 
midge Polypedilum vanderplanki, obtain this molecular mechanism and avoid the 
mortality caused by desiccation. Pv11 cells derived from Polypedilum vanderplanki 
was also confirmed to have the ability of desiccation tolerance. Pv11 cells are confirmed 
to restart the cell division after subsequent desiccation and rehydration. This induced 
the fact that the desiccation tolerance could be achieved at the cellular level. However, 
there was no report about its mechanism in Pv11 cells, and the system underlying the 
anhydrobiosis of Pv11 cells has been covered. For the clarification of the anhydrobiotic 
system, genes in this system and its transcriptional regulatory network were inferred. 
    In Chapter 1, knowledge about the molecular mechanism of various anhydrobiotes 
reported previously was overviewed. Further, the method to infer the gene regulatory 
network was indicated for this research to clarify the anhydrobiotic system. 
    Chapter 2 presents a study on the inference of genes related to anhydrobiosis of 
Pv11 cells. This result indicated that the genes to reduce the harmful effect generated 
in desiccation were upregulated during induction phase of desiccation tolerance, and 
the genes to repair damaged DNA were upregulated during rehydration. 
    Chapter 3 presents a study on the inference of transcriptional regulatory network 
for the control of anhydrobiosis related genes in Pv11 cells. This result showed that the 
nuclear transcription factor Y subunit gamma-like (NF-YC) had the central role of gene 
regulation of anhydrobiosis related genes in Pv11 cells. The regulatory relationships 
controlled by NF-YC included several transcriptional regulations of positive feedback 
loops among several coherent feed-forward loop regulations. 
    In Chapter 4, the anhydrobiotic system based on the identified gene regulatory 
network in Chapter 2 and Chapter 3 was summarized. Finally, an approach to verify 
the identified gene regulatory network of anhydrobiosis and the future perspective for 
the introduction of anhydrobiosis to the other species were discussed. 


