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       Uricase is widely used to treat hyperuricemia and gout. Its clinical use is limited due to side effects such as severe allergy, 

hypersensitivity, and anaphylactic reactions in some patients. Uricase from Arthrobacter globiformis (Ag) and Bacillus fastidious (Bf) was 

chosen to improve enzyme binding energy by reducing the deleterious effects in treatment. To reduce the adverse effects of uricase, enzyme 

should be modified. For this purpose, we performed in silico mutagenesis on uricase. We altered the active site of amino acids of uricase 

from both sources using f PyMOL. The ligand uric acid was docked with mutated uricase using Autodock 4.0. It was found that mutation of 

Val64 with Alanine in Ag uricase, and mutation of Gly42 with Isoleucine in Bf uricase improved the binding energy of the enzyme up to 

50%. The binding affinity of native Ag uricase docked with uric acid was -8.414 kcal mol-1, while for the mutated enzyme, it was                             

-8.570 kcal mol-1. Binding energies for Bf uricase were -5.221 and 5.389 kcal mol-1 for native and mutated enzymes, respectively.  We showed 

that our in silico model with improved uricase binding energy can facilitate making a potent drug by protein mutagenesis, leading to a drug 

development with minimum adverse effects to treat hyperuricemia.  
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INTRODUCTION 
 

      Uricase or Urate oxidase (EC 1.7.3.3) is an essential 

enzyme that catalyzes the oxidative breakdown of uric acid 

to allantoin, H2O2, and CO2, and it is involved in the purine 

degradation pathway. Allantoin has high solubility, which is 

more easily excreted compared to urate. It also works as a 

diagnostic enzyme used to measure urate concentration in 

urine and blood. Uricase and peroxidase have been used 

alternatively to determine the concentration of urate [1,2]. 

Recently the enzyme has also been used for hair coloring [3]. 

Uricase-based biosensors were developed to detect the level 

of uric acid  [4,5]. Uricase catalyzes the reaction of uric acid 

as shown in Eq. (1). 

 

      Uric acid + H2O + O2                   Allantoin + CO2 + H2O2  

                                                                                                                                              (1) 

 

*Corresponding author. E-mail: anandaubio@gmail.com 

Uricase is present in bacteria, fungi, yeasts, plants, and 

mammals except humans, due to evolutionary mutations in 

the uricase gene [6]. This enzyme is located mostly in the 

liver, and the tetramer is bound to the peroxisome with the 

subunit of molecular weight 32-33 kDa [7]. Uricase is 

responsible for the formation of crystalloid core present in 

the peroxisomes of hepatic cells [8]. Uricase is well known 

for the treatment of gout arthritis, which is a common type of 

inflammatory arthritis. The increase in the uric acid 

concentration in biological fluids (3.6 mg dl-1 in child,               

> 7 mg dl-1 in males, and 6 mg dl-1 in females) causes a 

condition known as hyperuricemia in which the accumulation 

of monosodium urate crystals in the blood causes pain and 

inflammation in and around joints [9]. One of the reasons of 

gout in man is the absence of uricase [10]. The administration 

of uricase leads to a decrease in uric acid plasma levels, 

which is an alternative treatment for hyperuricemia and gout. 

Initially, a native enzyme uricase from Aspergillus flavus was 

used  to  treat  hyperuricemia, gout,  prophylaxis, and  tumor  
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lysis hyperuricemia. Pegloticase (Krystexxa®, Savient 

Pharmaceuticals), a PEGylated chimeric porcine-baboon 

uricase, and Rasburicase (Elitek®, Sanofi-Aventis), a 

recombinant Aspergillus flavus uricase were approved by the 

US and Europe FDA and used rapidly and safely to decrease 

plasma uric acid levels dramatically [11]. Rasburicase is an 

alternative to allopurinol and consists of a single polypeptide 

chain containing 301 amino acids in Saccharomyces 

cerevisiae. Rasburicase significantly regulates the uric acid 

concentration faster than allopurinol in clinical trials [12]. 

Changes in the concentration of uric acid in blood and urine 

can increase the risk of kidney disease, cardiovascular 

disease, neurological diseases, hypertension, and stroke [13]. 

It was also noted that a high concentration of urate was 

associated with leukemia in children [14]. The drugs have 

been used for the treatment of these metabolic disorders that 

induce urinary alkalinization and forced diuresis. Also, 

xanthine oxidase inhibitors such as allopurinol and 

febuxostat are used to decrease uric acid synthesis. Uricase 

produced are mostly antigenic foreign proteins; therefore, 

frequent medication of uricase results in allergic reactions 

and anaphylaxis. Allopurinol is a frequently used chemical 

drug to treat hyperuricemia [15]. Drugs used for decreasing 

the concentration of uric acid are uric acid synthesis 

inhibitors (Allopurinol), recombinant uricase preparations, 

and uricosuric drugs [16].  

      Docking is an important tool to identify the protein-

ligand interaction. It is a method in the field of molecular 

modelling that estimates the favoured positioning of ligand 

toward protein when they bound to each other to form a stable 

complex [17,18]. Docking can determine the binding of a 

ligand to the proteinʾs binding sites to estimate the small 

molecule's affinity and putative binding modes. Hence, 

docking plays an important role in rational drug design [19]. 

Docking tools such as GOLD, DOCK, ICM, and FlexX are 

used for high throughput docking simulations. In particular, 

the efficiency of AutoDock stimulation has been well 

established in several studies [20,21]. Using computational 

methods to examine and analyse the binding interactions 

between proteins and ligands can contribute to drug design 

[22,23].  

      Many reports have been reported concerning uricase 

production by many microorganisms from several sources 

such  as   Nocardifarcinica    [24],   Aspergillus  flavus  [25],  

 

 

Pseudomonas aeruginosa [26], Bacillus cereus [27], 

Gliocladium viride [28], Streptomyces [29], and  Candida 

tropicalis [30]. Quite a few uricase's three-dimensional 

crystal structures are available [8,31–33]. Microbial uricases 

have been recommended for large production over 

mammalian ones through recombinant expression [34]. The 

activity and stability of any uricase should be examined for 

desired applications [35,36]. Up to now, almost all microbial 

uricases showed minimal enzyme activity and stability under 

physiological conditions [37,38]. High thermal stability and 

low activity of Arthrobacter globiformis uricase under 

physiological conditions were reported [39]. Therefore, 

protein engineering by rational design principles, directed 

evolution, and a consensus approach is essential to enhance 

the enzyme activity and uricase thermal stability. The use of 

medical uricase has been hindered due to its low activity 

under physiological conditions, short half-life, and limited 

treatment effect [40]. This enzymatic drug shows allergic, 

hypersensitivity, and anaphylactic reactions as side effects 

[41]. Uricase is importance in the clinical field; it is effective 

in the treatment of hyperuricemia when it has a low Km value 

and great activity toward uric acid. The modification of uric 

acid binding site of uricase may result in improved enzyme 

activity. 

      Because of uricase's great potential therapeutic value, it 

is used to treat hyperuricemia, prophylaxis, gout, and tumor 

lysis hyperuricemia. We designed an in silico site-directed 

mutagenesis of uricase enzyme model sourced particularly 

from Arthrobacter globiformis (Ag) and Bacillus fastidious 

(Bf) in the present study. The bacterial source is the primary 

source of therapeutic enzymes. The mentioned enzymes were 

commercialized by Sigma-Aldrich, product numbers U7128 

(Arthrobacter globiformis) and 94310 (Bacillus fastidious), 

and have been used in several applications [10,42]. Due to 

high specific activity, Arthrobacter globiformis and Bacillus 

fastidious are the main sources of uricase currently employed 

in therapeutics [42-44]. A few research articles are available 

on the computational study of uricase from various sources. 

There are no reports on site-directed mutagenesis of uricase 

from Arthrobacter globiformis (Ag)  and Bacillus fastidious 

(Bf). The docking studies were performed to understand the 

replacements of which simple amino acid in the substrate uric 

acid binding site can increase the uricase binding energy. 
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MATERIALS AND METHODS 
 
Computational Tools Used 
      The molecular modeling programme ACD/ChemSketch 
was used to build and change the chemical structures. Also, 

the software displays molecules and molecular models in two 
and three dimensions to study the chemical bonding and 
functional groups [45]. Chemsketch was retrieved from 
www.acdlabs.com. Before performing the docking, the 
Openbabel programme was used to change the file to the 
PDB format [46]. OpenBabel was retrieved from 

openbabel.org/wiki/Get_Open_Babel. Autodock 4.0 was 
used to do molecular docking of uricases with uric acid. 
AutoDock4.0 and Molecular graphics laboratory (MGL) 
tools were retrieved from mgltools.scripps.edu. From the 
NCBI PubChem database, the structure of uric acid was 
found in the form of a spatial data file (SDF). UCSF Chimera 

was used to observe docked uricase-ligand complexes [47]. 
The Dock Prep tool of the UCSF Chimera software was used 
to prepare the ligand and uricase for hydrogen addition, 
protein optimization, and energy minimization. UCSF 
Chimera 1.8.1 was retrieved from www.cgl.ucsf.edu. 
Cygwin (data storage) c:\program was retrieved from 

www.cygwin.com. PyMOL was used to visualize the 
proteins, nucleic acids, tiny molecules, electron densities, 
surfaces, and trajectories in 3D. It edits molecules and traces 
rays [48]. The PyMOL Molecular Graphics System, Version 
2.1.1 Schrödinger, LLC. ASUS (X55OL), CPU (Intel Core 
i5-4200U, 1.6GHz) system configuration was used. 

 
Retrieval of Protein Targets and their Structure 
Preparation 
      The three dimensional structure of Arthrobacter 
globiformis uricase in complex with uric acid (substrate), 
PDB ID: 2YZB (Method: X-Ray diffraction, Resolution: 

1.9 Å, R-value free: 0.223, R-value work: 0.190), and 
Bacillus fastidious uricase, PDB ID:4R8X, Expression 
system: Escherichia coli (Method: X-Ray diffraction, 
Resolution: 1.401 Å, R-value free: 0.207, R-value work: 
0.172), were retrieved from Brookhaven Protein Data Bank 
(http://www.rcsb.org). Only uricase from Arthrobacter 

globiformis was in complex form with uric acid; before 
proceeding for docking, uric acid was removed. The mutants 
were created by utilizing these two structures. Initially, water 
molecules and bound substrate uric acid were removed from  

 
 
the complex to avoid complexities during docking studies. 
 
Substrate Uric Acid Structure Preparation 
      The Uric acid (C5H4N4O3) molecular structure was 

obtained from the PubChem database and designed using the 
Chemsketch program. The MDL MOL format of the 
structure was converted into a PDB format file using 
OpenBabel Software. Further, the PDB structure was used 
for docking studies. 
 
In Silico Mutagenesis 
      Active site residues of both the uricase (Ag and Bf) were 
investigated by Nelapati et al. [49]. The tool PyMOL was 
used here to modify the enzyme by mutation. Alanine, 
Leucine, Serine, and Isoleucine, which are simple amino 
acids, were selected for mutational analysis of each substrate 

binding site [50]. These simple amino acids were selected 
based on their structural simplicity. The active site residues 
of Ag were found to be Asp68A, Thr67A, Ala66A, Val65A, 
Val64A for Bf Lys36, Ile40, Phe118, Gly42, Ala117, Glu226, 
Asp120, Thr39, Tyr116, Phe41, Glu115, and Asn38 
[31,33,49]. The structural complexity of mutating amino 

acids affects the spontaneity of the protein (specifically in the 
active site). 
 
Molecular Docking 
      The unmodified and modified Ag and Bf uricase (with 
substituted active site residues) proteins were docked to their 

substrate uric acid. Rigid docking was done to compare the 
binding energies considering one of the binding pocket 
amino acids adjustable in flexible dockings that were 
performed. The binding affinities were checked with the 
substrate uric acid binding site. Autodock4.0 
(http://autodock.scripps.edu/resources/adt) was used for 

docking simulations of substrate uric acid to the enzyme 
uricase. It has been reported in literature that conducting 
docking studies with the use of the ADT tool is the most 
popular and most reliable among all other tools [51,52]. The 
graphical user interface ADT was used to set up the two 
molecules (uricase and uric acid) for docking. The addition 

of all polar hydrogen atoms, merging non-polar hydrogens, 
and kollman charges in the manual preparation of the protein 
are the necessary procedures for the exact determination of 
partial atomic charges using autodock tools software. Also, 
gasteiger  charges  found   five  aromatic  carbons,  detected             
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0 rotatable bonds, and set the number of torsional degrees of 
freedom (TORSDOF) to 0 in case of ligand. PDBQT 
structure format of uricase and uric acid were generated by 
MGL Tools. Grid file and docking file were generated, and 

the number of grid points in x, y, and z dimensions was set to 
80 × 80 × 80 Å for Ag and Bf specific docking; This was                
126 × 126 × 126 Å for Ag and Bf blind docking for the 
AutoGrid calculations. The binding pocket residues were 
placed at the grid box’s center with a spacing of 0.375 Å. 

      The important genetic algorithm parameters were set to 

both rigid and flexible docking as follows: population size          

-150, number of GA runs -100, the maximum number of 

generations -27000, maximum number of evals (medium)          

-2500000, the maximum number of top individuals 

(automatically survive) -1, rate of crossover -0.8, gene 

mutation rate 0.02, GA crossover mode twopt, the variance 

of Cauchy distribution for gene mutation 1.0, mean of gene 

mutation Cauchy distribution -0.0, and number of 

generations (for picking worst individual) -10. The Autodock 

calculations were done based on a Lamarckian Genetic 

Algorithm (LGA)  in the entire autodock experiment. The 

structure (uricase-uric acid complex) with the least binding 

energy (best-docked energy) was chosen from the 100 

docked conformational clusters. RMSD cluster analysis was 

performed based on the ligand atoms only and the structurally 

similar clusters ranked in order of increasing energy. The 

estimated binding energy in Autodock is equal to four 

energies (final intermolecular and electrostatic, final total 

internal energy, torsional free and unbound system's energy). 

 
RESULTS AND DISCUSSION 
 
Target Uricase 
      Three-dimensional structures of Arthrobacter 

globiformis (Ag) and Bacillus fastidious (Bf) uricase with 

2YZB and 4R8X were downloaded in PDB format and are 

shown in Fig .1. 

 
In silico Mutagenesis 
      In silico site-directed mutagenesis was performed for 

each twelve active site residues of uricase from Ag and Bf 

with all the four simple amino acids using PyMOL software.  

The simple structure of amino acids, serine, leucine, alanine, 

and isoleucine was chosen because the nativity of the protein 

 

 
Fig. 1. 3D structures of uricase (A) 2YZB - Arthrobacter 

globiformis (B) 4R8X-Bacillus fastidious. 

 

 

 
Fig. 2. Native uricase docked with uric acid (A) Arthrobacter 

globiformis (B) Bacillus fastidious. 

 

 

should not be affected, even though in silico-directed 

mutations were performed. Totally, 44 and 46 mutated 

structural models of Ag and Bf uricases were obtained, and 

molecular docking was accomplished to determine the 

binding energy of the protein. Active site residues for Ag and 

Bf are shown in Fig. 2. 

 
Molecular Docking 
      The obtained results were analysed after the completion 

of the docking simulation. The lowest binding energy model 

among the other populated conformations was selected as 

usual [53,54]. Hydrogen bonds and other details for 

interactions between uricase and substrate uric acid were 

examined using PyMOL software. As mentioned in materials 

and methods, each 12 active site residues from both sources 

of the native and mutated Ag and Bf uricase were subjected 

to blind and flexible docking. The binding energies were 

computed for both the sources of uricase docked against                   

the substrate uric acid.  100 conformations and  their RMSD  
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values were obtained from the clustering histogram in the 

molecular docking. The cluster RMSD of 0.00 Å with the 

least binding energy was chosen from the populated cluster. 

The substrate uric acid interacted significantly with uricase 

from Ag and Bf in the docking grid. 

      According to results, the blind docking binding energy 

values of native Ag uricase and when native protein                          

was mutated, active sites of Val64 to Ala64, were                                           

-5.44 kcal mol-1 and -5.78 kcal mol-1, respectively. The 

flexible docking energies of native Ag uricase and mutated 

protein Val64 to Ala64 were -5.93 and -6.44 kcal mol-1, 

showing good uricase binding energy (Table 1). Similarly, in 

the case of native Bf uricase, a blind docking score of                    

-6.31 kcal mol-1 and -6.41 kcal mol-1 was obtained for Gly42 

to Ile42 mutation. The flexible docking score of native Bf 

uricase was -6.56 kcal mol-1 and that of mutations Gly42 to 

Ile42 was -6.76 kcal mol-1 (Table 2). It is clear from these 

results that the wild form of the enzyme exhibits less uricase 

binding energy. In the case of Ag uricase, the substitution of 

val64 with alanine showed the best result. In Bf uricase, the 

substitution of gly42 with isoleucine showed best result with 

enhanced uricase binding energy. Docking studies showed 

that specifically the amino acid alanine for Ag uricase and 

isoleucine for Bf uricase can be replaced in the binding site to 

improve the binding energy of the enzyme. It is also found 

that the mutation of both Ag and Bf uricase with amino acids 

serine, leucine, and isoleucine at the active site didn’t 

significantly decrease the uricase binding energy. Therefore, 

the two simple amino acids, alanine and isoleucine 

replacements, exhibited the best results among all other 

residual mutations for obtaining the enzyme with the required 

characteristics. Finally, LigPlot software, which generates 

schematic diagrams of protein-ligand interactions, was used 

to depict a two-dimensional schematic diagram using a PDB 

input file [55,56]. LigPlot+ (v.2.2.5) was used for the 

interaction of uric acid with the mutated enzyme that are 

shown in Fig. 3. The molecular docking results clearly 

indicate that even after mutating the substrate, active sites 

with simple amino acids didn't affect the enzyme’s binding 

energy. The quality assessment of each mutant uricase model 

was passed by the SAVES server. It was confirmed that 

obtained protein model improved the binding energy without 

influencing the catalytic function. 

 

 

Table 1. The Docking Binding Energy Values Results 

Obtained for both the Wild and Mutated Arthrobacter 

Globiformis (Ag) Uricase in kcal mol-1 

 

2YZB Active 

sites 

Simple 

Amino 

acids 

Blind Specific 

Native 

uricase 

  -5.44 -5.93 

1 ASP 

68A 

Ala 68 -5.44 -6.02 

2  Ser 68 -5.44 -5.99 

3  Leu 68 -5.45 -6.03 

4  Ile 68 -5.44 -6.12 

5 Thr 67A Ala 67 -5.44 -5.64 

6  Ser 67 -5.45 -5.86 

7  Leu 67 -5.45 -5.75 

8  Ile 67 -5.45 -5.96 

9 Ala 66A Ser 66 -5.45 -5.93 

10  Leu 66 -5.45 -5.64 

11  Ile 66 -5.43 -5.64 

12 Val 65A Ala 65 -5.45 -5.98 

13  Ser 65 -5.44 -5.95 

14  Leu 65 -5.44 -5.99 

15  Ile 65 -5.45 -5.75 

16 Val 64A Ala 64 -5.78 -6.44 

17  Ser 64 -5.45 -6.09 

18  Leu 64 -5.45 -5.74 

19  Ile 64 -5.44 -6.00 

20 Thr 69A Ala 69 -5.45 -5.97 

21  Ser 69 -5.44 -5.92 

22  Leu 69 -5.44 -6.00 

23  Ile 69 -5.45 -5.64 

24 Phe 

163D 

Ala 163 -5.45 -4.61 

25  Ser 163 -5.45 -5.64 

26  Leu 163 -5.44 -5.64 

27  Ile 163 -5.45 -5.64 

28 Leu 

222D 

Ala 222 -5.44 -5.96 

29  Ser 222 -5.44 -5.64 

30  Ile 222 -5.51 -6.13 

32  Ser 180 -5.44 -5.71 

33  Leu 180 -5.45 -5.72 
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Table 1. Continued 

 

34  Ile 180 -5.45 -5.72 

35 Gln 

223D 

Ala 223 -5.45 -5.64 

36  Ser 223 -5.45 -5.64 

37  Leu 223 -5.44 -5.64 

38  Ile 223 -5.45 -5.64 

39 Ala 

221D 

Ser 221 -5.45 -5.64 

40  Leu 221 -5.44 -6.02 

41  Ile 221 -5.44 -5.82 

42 Ile 279D Ala 279 -5.45 -5.82 

43  Ser 279 -5.44 -5.64 

44  Leu 279 -5.45 -6.15 

 

 
Table 2. Molecular Docking Results Obtained for both the 
Wild and Mutated Bacillus Fastidious (Bf) Uricase in                             
kcal mol-1 

 

4R8X Active 

sites 

Simple 

Amino 
acids 

Blind Specific 

Native 
uricase 

  -6.31 -6.56 

1 Lys36 Ala36 -5.96 -6.32 

2  Ser 36 -5.96 -6.10 
3  Leu36 -6.15 -6.38 
4  Ile36 -6.16 -6.41 
5 Ile40 Ala40 -6.29 -6.50 
6  Ser40 -6.28 -6.48 
7  Leu40 -6.29 -6.51 

8 Phe118 Ala118 -6.30 -6.52 
9  Ser118 -6.29 -6.51 
10  Leu118 -6.36 -6.63 
11  Ile118 -6.31 -6.58 
12 Gly42 Ala42 -6.35 -6.60 
13  Ser42 -6.33 -6.58 

14  Leu42 -6.37 -6.67 
15  Ile42 -6.41 -6.76 
16 Ala117 Ser117 -6.30 -6.55 
17  Leu117 -6.32 -6.58 

19 Glu226 Ala226 -6.35 -6.60 

 

 

Table 2. Continued 

 

20  Ser226 -6.35 -6.60 

21  Leu226 -6.35 -6.59 
22  Ile226 -6.35 -6.59 
23 Asp120 Ala120 -6.31 -6.55 
24  Ser120 -6.31 -6.56 
25  Leu120 -6.31 -6.55 
26  Ile120 -6.31 -6.55 

27 Thr39 Ala39 -6.32 -6.56 
28  Ser39 -6.32 -6.56 
29  Leu39 -6.31 -6.56 
30  Ile39 -6.31 -6.56 
31 Tyr116 Ala116 -6.31 -6.55 
32  Ser116 -6.30 -6.54 

33  Leu116 -6.31 -6.56 
34  Ile116 -6.32 -6.56 
35 Phe41 Ala41 -5.97 -5.94 
36  Ser41 -5.96 -5.93 
37  Leu41 -5.96 -6.28 
38  Ile41 -5.97 -6.18 

39 Glu115 Ala115 -6.04 -6.22 
40  Ser115 -5.97 -6.17 
41  Leu115 -5.97 -5.91 
42  Ile115 -5.96 -6.04 
43 Asn38 Ala38 -5.97 -5.91 
44  Ser38 -5.96 -5.93 

45  Leu38 -5.96 -5.74 
46  Ile38 -6.04 -6.16 

 

 

 
Fig. 3. Binding orientations of mutated uricase enzyme with 

ligand uric acid (A) Alanine was replaced with Val64 in 

Arthrobacter globiformis (B) Isoleucine was replaced with 

Gly42 in Bacillus fastidious. 
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      Ramya et al. [50] studied site-directed mutagenesis to 

minimize glutaminase side activity of L-Asparaginase from 

Pectobacterium carotovorum to increase its efficiency while 

treating acute lymphoblastic leukemia by in silico approach. 

Their docking results showed that Asp96 with Alanine had a 

30% reduction in the activity of glutaminase and a 40% 

increase in the activity of asparaginase. Tao et al. [57] found 

that mutation in candida uricase improved the catalytic 

activity of uricase and its polymerization state. Their study 

proved that Cys249Ser replacement and deletion of                     

C-terminal Leu led to 8% improve in the enzyme activity. 

Guangrong et al. [58] developed chimeric uricase using          

Exon Replacement and Restoration and Site-Directed 

Mutagenesis. The mutations of Glu24Asp and Glu83Gly 

were responsible for the increase in porcine-human uricase 

activity. Jing et al. [59] studied the DNA shuffling of the 

uricase gene that led to create chimeric uricase. The 

mutations Gly248Ser and Lys266Phe increased the activity 

of chimera-62. Nelapati et al. [49] showed improved uricase 

catalytic activity found for Thr159Trp, Asp169Cys, 

Asn264Trp, and Tyr203Asp mutations in uricase from 

Arthrobacter globiformis, while Ser139Val, Lys215Trp, 

Gly216Phe, and Ile172Pro mutations in uricase from Bacillus 

fastidious. 

 
CONCLUSIONS 
 

      In this work, in silico site-directed mutagenesis for 

designing the potent uricase drug from Arthrobacter 

globiformis and Bacillus fastidious were studied. Our goal 

was to improve the enzyme binding energy and minimize the 

adverse effects and the inherent disadvantages in the 

treatment of hyperuricemia and gout. The enzyme drug 

uricase active site amino acids were mutated. The generated 

models were docked with the substrate uric acid for the 

identification of important amino acids that participated in 

improving the uricase binding energy. The substitution of 

Alanine with valine64 in Ag uricase enhanced the uricase 

binding energy by 50% compared to the native uricase. For 

Bf uricase, isoleucine was the significant amino acid for the 

enhancement of uricase binding energy by 50% compared to 

the native uricase. This in silico work paves a way for in vivo 

and in vitro experimentation on site-directed mutagenesis to 

make a potent hyperuricemia  drug.  Hence, an  enzyme with  

 

 

enhanced binding energy is feasible to be employed as a 

promising drug to treat hyperuricemia. 
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