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CRISPR/Cas9 genome editing technology to create a motile defective Fuglena gracilis mutant for

improved the harvesting efficiency
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Improving the harvesting efficiency of microalgae under mass cultivation is important, especially
for photosynthetic flagellates with industrial potential, such as Fuglena. However, an ideal strain
has yet to be obtained via the precise genetic manipulation of flagellum-induced microalgal
motility. Here we demonstrate that loss-of-function mutants of homologues of Bardet-Biedl
syndrome (BBS) genes, which encode proteins involved in trafficking of flagellar components, show
a non-motile phenotype. Using a CRISPR/Cas9-based genome editing system that we previously
developed, we obtained . gracilis mutants with deletions of the BBS homologues, KgBBS7 and
EgBBSS. These bbs mutants lacked the flagella and their motility. The utility of the bbs mutants
as ideal strains for improved harvesting efficiency was demonstrated by their more rapid
sedimentation compared to WT. Moreover, mutations in the £gBBS genes did not negatively affect
the growth rate and production of cell contents, including paramylon and lipids. Therefore, we
succeeded in obtaining ideal strains of £. gracilis via precise and stable genetic manipulation of
BBS homologs in E. gracilis. These strains have the potential to improve this alga’s harvesting
efficiency. These results also provide new insights into the use of our CRISPR/Cas9 genome editing
system to obtain ideal strains for industrial applications
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