
P
os
te
d
on

31
O
ct

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
66
72
28
51
.1
29
58
17
1/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Ultrasonic enhancement of lipase-catalyzed reactions: Mechanistic

investigation using molecular docking analysis

Karan Kumar1, Pallavi Patro2, Unnati Raut3, Varsha Yadav4, Lepakshi Barbora1, and
Vijayanand S. Moholkar1

1Indian Institute of Technology Guwahati
2Pt Jawahar Lal Nehru Memorial Medical College
3SVKMs NMIMS Deemed to be University
4Delhi Technological University Department of Biotechnology

October 31, 2022

Abstract

Ultrasound has emerged as an efficient green technology for intensification of lipase-catalyzed processes. These processes are

of high significance in the context of renewable fuels synthesis. In this paper, we have attempted to reveal the molecular

mechanism of sonication-induced enhancement of lipase-catalysed reactions. Using hybrid quantum mechanics/ molecular

mechanics computations, we have initially determined the structure and amino acid composition of the binding pockets of

two common lipase enzyme, viz. CALB and TLL. Next, these binding pockets were visualized using softwares PyMOL and

VMD to deduce their location in different motifs of the secondary structure of lipases. Finally, the docking analysis of different

ligands was performed to reveal the amino acid residues involved for each ligand and the nature of their interactions. Our

results revealed that most of the binding pockets are located in the α-helix and random coil motifs of enzyme and binding

interactions are of the type hydrogen bond and hydrophobic interactions. Previous literature reports significant rise in α-helix

and random coil contents of lipases with sonication. This observation concurs with our analysis, and suggests rise in enzyme

activity with sonication due to widening of catalytic cavity and easier accessibility to binding pockets. Thus, our analysis

provides molecular-level insight into the sonication-induced enhancement in kinetics and yield of lipase-catalyzed reactions.
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