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Characterization and ligand-binding manner of EHEP and BGL for

producing biofuel from brown algae

oXiaomei Sun!, Yuxin Ye'!, Naofumi Sakurai!, Koji Kato!,
Jian Yu!, Keizo Yuasa?, Akihiko Tsuji?, Min Yao'
(1.Faculty of Advanced Life Science, Hokkaido university; 2. Graduate School of

Bioscience and Bioindustry, Tokushima University)

The world is meeting the serious challenge of the energy
crisis, which prompted searching for renewable energy
resource. Brown algae are ideal feedstocks for producing
biofuels, the promising renewable resource. The sea hare
Aplysia kurodai consumes brown algae as a staple food,
utilizing B-glucosidase (BGL) to catalyze the hydrolysis of
laminarin, the major polysaccharide in brown algae, to
making it an excellent model for

produce glucose,

investigating the biofuel production process. However,
phlorotannins, abundant in brown algae, inhibit BGL activity,
which cause the a serious problem in biofuel production from
brown algae. Interestingly, Eisenia hydrolysis enhancing
protein (EHEP) was identified in the digestive fluid of
Aplysia kurodai and was found to protect BGL from

phlorotannin inhibition by binding with phlorotannin and

precipitating (A. Tsuji, ef al., Plos one, 12, e0170669 (2017).
Hence, EHEP and BGL have a high potential for the
application in the biofuel industry. Understanding the binding
manner of phlorotannin with EHEP and BGL will give us
valuable information to utilize them in the industry.

In this study, the apo and tannic acid-binding structures
were determined. The structures reveal that EHEP consisted
of three chitin-binding domains linked by two long loops and
Tannic acid binds at the center of EHEP by hydrophobic
interactions and hydrogen bonds. Furthermore, the structure
of BGL was determined and the docking analysis of tannic
acid with BGL was performed. Collectively, we proposed the
mechanism of EHEP protect BGL from inhibition.
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