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Abstract

Introduction: Many proteins can be converted into amyloid in the laboratory. These fields are of interest from various
points of view, including as a substrate for enzyme stabilization. In this research, cellulase enzyme was immobilized on
amyloid nano—biofibrils obtained from bovine serum albumin and its kinetic properties were compared with the free form.
Methods: The production of amyloid fibers was optimized by Congored absorbance and ThT fluorescence assay methods
and was confirmed by transmission electron microscopy. Cellulase enzyme was immobilized via glutaraldehyde cross—linking
bridges on amyloid nano—biofibrils.

Results: The results of Congored absorbance and ThT fluorescence emission showed that the maximum amyloid fibers at
4 mg/ml of protein concentration, 60 °C and a pH 3. Electron microscopy images confirmed the presence of amyloid fibers.
Immobilizing the enzyme decreased the activity, specific activity and Vm and increased the Km of the enzyme. The optimum
temperature of the enzyme increased from 40 to 50 °C.

Discussion: Amyloid nano—biofibrils can be used as a new nano—biomaterial for cellulase immobilization which introduce

a useful product in cellulase—related industties.
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Figure 1- The process of fibril formation with changes in protein concentration. ThT fluorescence emission intensity in different
concentrations of bovine serum albumin in optimal conditions of fibril formation (pH 3 and temperature 60 °C)
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Figure 3- Fibril formation process with temperature changes. ThT fluorescence emission intensity at different temperatures
and under optimal conditions of fibril formation (concentration of 4 mg/ml of protein and pH 3)
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Figure 4- Electron microscope images of nano—fibrils obtained under optimal conditions of fibril formation

Yolw 02351 (St SS9 9 Cllad i I Jools gl

).b).b M)f)bﬁ Q}“‘J"(_;}aj'w 6LQ g_ﬁ).v.n uo).w.ajé M.JQ\M’ 6‘;4;54;&;0@%49&‘)] p.))J"k_A.AJLISQ‘)Mw.A_I.))Q
J3o a3l Cellad lie b 0 o Yo 20 2 0 (pl s § O ol 35515 JoS50 (339 52 olie cnl 950
d.....ul.‘;u d.a.._ab).:J}A ‘/‘(b JOLLA odmu.:.a.up.’fi u.a.ll.:ﬁﬂ ’/’A )J‘)-i 0‘)T)Y9La p.v).:] u...”.wﬁ O‘J""’ .oo)f d.....ul.‘?u 4.0..3.)).’

Sl (50 1005 el G2STy Jauomo 30 99290 1 5l 0,5 (oo Slan T Codled o 3T 055 Called e dmslons ol
dwlre (gl 0,5 diulxe mful,,.oﬁ@oﬂ Jdoe 1V Joleo ouds ool M)’JT oy Cullad g /- VY alﬂ M}-"] o

(5 90 JSB) 005 dlomo Vimax 9K polie Sy 909 (oY 510503 oy 51

012
i1 o o 0 o .0
-~ -
o -
i
=
g b
= o
=
£ /
ToM |/ ¥ = LD T + BIKIETS + L0352
= R = 08762
.02
i
i 5 10 15 £l 5 3 35 an

CMIC (mag/mlly

o0l Gl Y gluw o1 35T 41 bgy po (e puleilSan 510905 —0 JSi
Figure 5- Michaelis-menten diagram related to immobilized cellulase enzyme



22

1O-PF tamino 1F-F Ol Ae oy Pojlad PV 095 69935 bl § ole dolibd
3
1088 +9,TTEY ~D
R = 09242

13
04

= 45l
TR =]
ﬁ -
i+ T T T - "

o ] 0z 03 4 5 b6 a7 WK e i
1]

oo Cursd ¥ gl o1 35T bg2yo 5 1= s91.90Y ylog0i -7 S
Figure 6- lineweaver burk plot of immobilized cellulase enzyme

a5 5 0131 0231 50 Vimax (ylzme 9 Jgo +/V Y g o IYY plps 55 a0 oo s g 03T 351 Jo Kin (yl e cds o LS gl
g oll > 50 w3l dg PH g Lod crnd 5l Jool> ol anlllas (ol 5o .ol 4iBs 5 Jgo YV g VIOYO ol s 5 a4 o
Ol ol @l bl el 25 & 5900 @l a5 00y 5 sy PH 5 Lol o (o3l colled (slalogad & jg0a Jate
JSCb) el Al o8l a0 Ve (ol 5 il ax 0 Fe) ol 68 dy o (0,5 cle x50 B0 ) 0ald S oo 3l A (sloo
Ll iolel sl oo ool lis ) Jgaa 1o (gl duslio & jao s oo Sl g 0131 3V ol o 3l (S sl (S59 (A gV
50 00l S g ol il Cdled Sl pss al ad 3 L o (gl pee mdaw (lgie 4 (P < 00 0) polie 5 al plal ST an

292 )8 goe PH polis g o Lo ples

01z

i1 —
/ e
LA 1 OoFree ---\-"-\.\_\__\_

E
= i I
- _
P oL W Dnvmalvilieed ___.,-o-"""-'_ -
E 04 —‘_'H--—-
Fual
e "“i,_q__&
H\-"‘--\.\_\____
] e
M 35 ] 4% Rl LH] il L] Ta

Temperature | )

(®) oo s 9 (0) 3137 9 35T dngy Slod (5 Ay Lo ylog0s —V JSCis
Figure 7- Comparative diagram of optimal temperature for free (o) and immobilized (®) enzyme




23

Skl Slaiis ) 9l (59) szl puslfpsaw T )8 Vskus o1 5T Conis /Ol S0 9 39y

0.2

s — —

16 o ——

14 - T

"2 / Ty

"

.1
+Free

[LE11,

Activity (mal'miny

X1 A lamalilised L ————
LRIE] =

(LK1l

pH

(®) o s 9 (0) 3131 o3 35T adangs PH (g dunsg Lo 510905 —A S5
Figure 8- Comparison plot of optimal pH for free (o) and immobilized (®) enzyme

o S 9 3131 o2 5T (St (125935 dumnglio —) Jgur
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Kinetic Factor Free Cellulase Enzyme  Immobilized Cellulase Enzyme
Activity (mol/min) 0.08 0.05
Specific Activity (mol/min.mg) 0.027 0.019
Km (M) 0.27 0.102
Vimax (Mol/min) 7.525 2.11
Optimum Temperature (C°) 40 50
Optimum pH 5 5
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