Abstract

miRNA was speculated to play an important role in regulating various responses in
Chlamydomonas reinhardtii. However, not much is known about how miRNA mediates
responses to nitrogen starvation. Therefore, this research aims to identify key miRNAs
regulating nitrogen starvation response and the mechanisms used for mediating such
responses. To do so, differentially expressed miRNAs in response to nitrogen-deprived
condition were identified through miRNA sequencing and data analysis before the
confirmation of change in the expression of miRNA and the predicted target transcripts
using realtime RT-PCR. After sequence analyses, 25 known and 10 novel miRNAs with
differential expression during nitrogen starvation were identified. Among the 25 known
miRNAs, 18 were significantly induced and 7 are significantly repressed, whereas, among
the 10 novel miRNAs, 4 were significantly induced and 6 are significantly repressed.
However, despite various optimisations, the primers designed to specifically amplify
miRNAs of interest failed to provide specific products. As a result, changes in the
abundance of miRNA cannot be confirmed, and further analysis of the abundance of
miRNA in polysome from nitrogen-depleted and -repleted conditions cannot be
conducted. Therefore, the mechanisms miRNA used for control their target gene
expression in response to nitrogen starvation are still left to be determined. Nevertheless,
this research has identified various novel miRNAs and confirmed the presence of known
miRNA under nitrogen starvation. In addition, this study provides optimised protocol for
extracting high quality RNA from oleaginous microalgae for next generation sequencing,

which could benefit future study of microalgal for strain improvement.
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