©
2018 2021

Computational modeling and analysis of glycosyl hyrolases : reaction mechanism
and catalytic design

Toyokazu, ISHIDA

3,000,000

QM/MM

In this research project we have investigated the reaction mechanism of GH11

xylanase, a typical biomass-decomposing enzyme which catalyzes the hydrolysis of lignocellulosic
hem;cgllulose (xylan), based on the ab initio QM/MM combined with molecular dynamics simulation
technique.

For modeling a realistic enzymatic structure, we have employed the recent neutron crystal structure
that revealed the protonation states of relevant residues, and we have determined the substrate
binding pattern onto the enzymatic active site by using our original QW/MM program. On the basis of
the QM/MM free energy profile of glycosylation step, we have identified that the rate-determining
step of the glycosylation is a scission of the glycosidic bond after proton transfer from the acidic
Glu residue. And also, our QM/MM calculations (free energy barrier as well as secondary Kinetic
isotope effect) suggest that a reaction intermediate can be transiently formed with short lifetime
along the reaction pathway.

QM/MM
Glycoside hydrolase (GH) Xylanase
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