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Figure 1. Purification of recombinant protein with different concentrations of imidazole. Lane A is the protein
ladder, lane B is the sample passed from the column with wash buffer and lane numbers C-G are related to
the imidazole concentrations of 50, 100, 200, 250 and 300 mM respectively
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Figure 4. Comparison of specific activity for free and immobilized enzymes under optimum condition

(S G yol sy (yunns
w.mlf M)\) fa L é‘)—‘ ‘Q.:).J LY M OMM w..‘).}] Km JTMB ‘5‘).».“49..» 6‘1.1 sé}.wsa odlive ) Jsd} 5o as @;QLQ.D

odmu.u.u p.:).s] Vm OTed (w‘ )YB.A NINER ’7\c3 < IY#x) . u.u).i O &‘)] wJ).’—‘ E) OMM f“")"i Km) S| oo; ‘..\.u



SIS 5l eolial b (3, 538 JT i3l 59, 52 (LDP) U st oS 55 slaeasSlyy o3l (oui¥lssS s VVF

2 Y50 OV 7T OlT 0 5T g VYTEExY « T Ll saiscanss o 31 Vim) sl adly o138l oo j0 YA 51 i ol3T o 35T 4 s

(el 4880
w25 g 0B o 3l Kin) Col 00,5 lowy Ll 38l auoy0 Y2 B ol5T o 51 40 o 00 o0 531 Kin H202 (6l g (5
Sial38l a0 Y8 51 s ol3T 35T 0 o 00 1 Vi a8 I 50 (el Ve F/FAXY 77 g 0/88x\ « T L5 5w 5]
& 4 bg e HaNes—WOOIF jloges (Col aiBs 1o Vao Yo /¥ ) o7 8T 05T g FVE/Fx) + ¥ sty o031 Vim) ol aBly

RO PR WP uLA.MJ I} J&w B u\...md.ﬂ)l.aglf la OMM ‘1,.').'1 9 O‘)T ‘1,.').'1 le).: HZOZ 9 TMB LSLD)M?M )‘ ;s_v

0.04-
0.025+
0.020- . __ 0.03+
e =
=T » =]
£ 0.015- // = 0.02-
= 0.010- P =
E o’ E p.014
0.005- .l/./
0.00
0.000 T T T '
0.0 0.5 1.0 1.5 o 2 4 & 8
mM [TMB] mM [H,0,]
0.015- 0.037
= 0.010 — 0.02-]
B E
= bk
= 0.005 = o0.014
0.000 ~Frrr e
0.00 3 : - 1
0.0 0.5 1.0 15 . 2 : e .

oulsams a3 1y H202 (D) § TMB (C) g 3131 o 37 (5153 H20: (B) 3 TMB (A) 43 bgs po Hanes-Woolf o905 —& JSi
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Table 1. Ky, and Vp, for free and immobilized enzymes

Substrates TMB H-0;
Parameters Km (M) Vi (M.min?) Km (M) Vi (M.min™?)

Free LDP 0.51x10* 53x10°® 4.49x103 300.2x103
Immobilized LDP 0.26x10* 73.46%10° 5.66x10°3 474.4x10°3

R WILIUC s é‘}T fb-’)"“- Sl (owyy

Lod Ol yts' il 50
50 0 duslie ol 5 il ax 0 Ve B YO oles (g05nd )0 sl 5 ol5] o3l 90 oaile BL e dled & S bl 5

ol 0 o 151 s ol3T o 35T (geaile 3L cdled ol 5 il ax 50 YO jza lales oled

120 4

Residual Activity (%)

T (°0)

OFree LDP BEImmobilized LDP

3,8 il 4z o Vo B YD o lod (50 S 30 by 3T (gowile (Bl cadled (T, glS b oudcants 9 8131 o 3T (1> gyl b—F S

Figure 6. Thermal stability of free and immobilized enzymes: removal activity in 25-70 °C ranges
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Figure 7. Stability of free and immobilized enzymes against pH alteration: enzymes removal activity in 6-8
pH ranges
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Abstract

Introduction: Lepidium draba peroxidase (LDP) belonging to the class Il plant peroxidases that its amino acid
sequence shows over 90% similarity with horseradish peroxidase (HRP).

Methods: In this study, after expression and purification of LDP, its immobilization conditions were optimized on the
Zinc metal-organic framework (Zn-MOF) using glutaraldehyde as a cross-linking agent for firm binding. Then
physicochemical properties, kinetic parameters and stability of the immobilized enzyme were compared with the free
one.

Results and discussion: The best conditions for enzyme immobilization with 67% yield were optimized at
concentration of 0.02 g of Zn-MOF, 0.75mg/ml and 1.2 dM of glutaraldehyde, after 3h incubation. The results showed
that the specific activity of the immobilized enzyme increased more than doubled that of free enzyme and its Km was
reduced by 49% compared to the free one for TMB substrate. Also its kinetic stability reduced against pH and
temperature in compared to the free enzyme.
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