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Limno-terrestrial tardigrades can withstand almost complete desiccation through a mechanism called
anhydrobiosis, and several of these species have been shown to survive the most extreme
environments through exposure to space vacuum. Molecular mechanism for this tolerance has so far
been studied in many anhydrobiotic metazoans, leading to the identification of several key molecules
such as the accumulation and vitrification of trehalose as well as the expression of LEA proteins to
prevent protein aggregation. On the other hand, the understanding of comprehensive molecular
mechanisms and regulation machinery of metabolism during anhydrobiosis, as well as its evolutionary
origin is yet to be explored. Molecular and genetic study of tardigrades has so far been limited due to
their small size (about 100um in length) and difficulty to culture in laboratory conditions. Here we
developed an ultra low input de novo genome sequencing method with post-library amplification to
enable this task. Using this new technology, we have sequenced eight tardigrade draft genomes,
including marine Heterotardigrada. From a comparative genomics analysis, we have found that the
anhydrobiosis-related genes that we identified in Ramazzottius varieornatus are not conserved in
Echiniscus species, suggesting possible convergent evolution of the anhydrobiosis in tardigrades.




