Genome editing in microalga Chlamydomonas reinhardtii via CRISPR/Cas9

Irina Sizova
Humboldt University of Berlin, Germany

Statement of the Problem: It was found that the genome of a popular model organism, single-celled microalga Chlamydomonas
reinhardtii encodes at least 18 sensory photoreceptors and functions of many of them are not completely characterized or
unknown. We developed the e cient CRISPR/Cas9 based gene inactivation protocol (Greiner et al.2017) and disrupted 11
non-selectable photoreceptor genes. By sequencing of mutated genes, we found that precise repair of Cas9 induced double-
stranded breaks (DBS) through homologous recombination with supplied donor DNA was a rare event and mutated clones
contained various DNA modi cations of the target site. For further structure-functional investigation of photoreceptors and
other proteins, it is required to generate prede ned amino acid substitutions and insertions of uorescent tags at their native
genomic locus. e purpose of this study is to better understand DNA repair pathways and increase thee ciency, predictability,
and delity of Cas9-induced site-directed mutagenesis
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