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Abstract

marine animals. To explore the molecular mechanism underlying how environmental factors regulate animal development,

Global climate and environmental changes affect the development, reproduction, and other life processes of

it is necessary to know the physiological and molecular nature of marine animals in early developmental stages.
Transcriptome sequencing of samples taken from the embryonic stage and 2 h, 4 h and 6 h of L1 larvae of Litoditis marina,
a potential model animal domesticated in our laboratory for about five years, were analyzed. Results showed small
differences in gene expression among L1 larvae at 2 h, 4 h and 6 h, but significant difference from that of the embryonic
stage. Multiple pathways such as ribosome, ribosome biogenesis, glycolysis/gluconeogenesis, TCA cycle, and oxidative
phosphorylation related genes were significantly up-regulated in the three L1 larval samples compared to that of the
embryonic stage, as shown in KEGG enrichment analysis. In addition, several neurotransmitter and neuropeptide receptor
genes, such as dop- and npr-, were also significantly increased in L1 larvae. Several genes that are related to DNA
replication and repair, Notch, Hippo, and Hedgehog signaling and spliceosome pathways were significantly
down-regulated in L1 larvae compared with the embryonic stage. Therefore, the change pattern of the early developmental
transcriptome of L. marina is very similar to that of the terrestrial model organism Caenorhabditis elegans. However, the
specific genes expressed in the same up-regulated or down-regulated pathway were somewhat different. In addition, genes
related to the ribosome biogenesis pathway that were significantly up-regulated in L. marina L1 larvae, were instead
significantly decreased in C. elegans L1 larvae, compared to the embryos. In the future, the functions of key candidate
genes regulating development through gene editing shall be studied, which will provide new insights into mechanisms
underlying evolutionary developmental regulation between marine and terrestrial nematode relatives, the adaptation to the
intertidal environments, and how marine animals response and adapt to the global climate change.
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