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Abstract (not more than 300 words)

Ettlia sp., is a unicellular photosynthetic freshwater microalgae that can grow on the soil surface to some degree that makes it a suitable model for studying dehydration stress. Ettlia sp. displays resilient nature towards many environmental stresses, which are often used to facilitate the production of various useful metabolites. Water scarcity or dehydration is a common abiotic stress factor faced by aquatic organism. Tolerance mechanism to dehydration stress therefore, is evolved in certain organisms to survive unfavorable conditions. In the present study, physiological studies and proteomic analyses of Ettlia sp. were performed to comprehend molecular changes in dehydrated conditions. Varying levels of dehydration were achieved by incubating drained Ettlia sp. in different relative humidity environments.  After rehydration, the physiological studies demonstrate that Ettlia sp. recovered and continued to grow exponentially with limited photosynthesis. Proteins involved in photosynthesis decreased in abundance that may reduce the production of reactive oxygen species. The expression of ROS scavengers increased. The expressions of proteins of carbon metabolism was also suppressed. It might limit energy consumption whereas glycolysis was activated at mild dehydration. Accumulation of desiccation associated late embryogenesis proteins might inhibit the aggregation of housekeeping proteins. DNA protective proteins expressed higher in dehydrated state that may reduce DNA damage, and membrane-stabilizing proteins also increased in abundance in desiccation. These findings provide understanding of Ettlia’s capabilities for adaptation and survival in desiccated state on land.
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