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Abstract: Hericium erinaceum, (lion’s mane) is an edible and medicinal mushroom in the tooth fungus group. This has great 

therapeutic benefits in treating Parkinson’s disease mainly because of the stimulation of the Nerve Growth Factor. Most research was 

focused on the therapeutic effects of the medicinal mushrooms, but little information is available about their antioxidant properties. In 

this paper, a bioinformatics and molecular modeling approach was adopted to explore properties and structure of Hericium erinaceum 

antioxidant proteins. The antioxidant proteins studied for the neuroprotective effect by free radical scavenging are manganese 

peroxidase 1(MnP1) and manganese peroxidase 2(MnP2). Physico-chemical characterization interprets properties such as pI, EC, AI, 

GRAVY and instability index and provides data about these proteins and their properties. Prediction of motifs, patterns, disulfide 

bridges and secondary structure were performed for functional characterization. Three dimensional structures of these proteins were 

not available as yet in PDB. Therefore, homology models for these antioxidant proteins were developed. The modeling of the three 

dimensional structure of these proteins shows that models generated by Swiss model were more acceptable in comparison to that 

generated by (PS) 2-V2, Phyre2. The quality and reliability of the models were checked using Ramachandran Plot calculation and by 

using ERRAT. These structures will provide a good foundation for functional analysis of experimentally derived crystal structures. 
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1. Introduction 
 

Free radicals play important roles in many physiological and 

pathological conditions. In general, excess of free radicals 

caused by the imbalance between free radical generation and 

scavenging may contribute to disease development. Free 

radicals can damage membranes, proteins, enzymes and 

DNA, increasing the risk of diseases such as cancer, 

Alzheimer’s, Parkinson’s, angiocardiopathy, arthritis, 

asthma, diabetes, and degenerative eye disease [1]. 

 

In recent years mushrooms have been shown to possess 

valuable antioxidants of great nutritional and therapeutic 

value [2]. Many studies have found that some species of 

mushrooms are having many therapeutic properties such as 

antioxidant, antimicrobial, anticancer, cholesterol lowering 

and immune stimulatory effects. They accumulate a variety 

of secondary metabolites, including phenolic compound, 

polyketides, terpenes and steroids. A detailed analysis of 

protein sequences which are responsible for these properties, 

their probable structures and mode of action has yet to be 

accomplished [3]. 

 

Hericium erinaceum, (lion’s mane) an edible medicinal 

mushroom in the tooth fungus group is considered for the 

present study. Native to North America, Europe and Asia. it 

is long used in traditional Chinese and traditional Japanese 

medicine [4]. It contains a number of health promoting 

substances including antioxidants and beta glucan. Dietary 

supplementation with this stimulates the synthesis of Nerve 

Growth factor (NGF) and promotes the process of 

myelination. There by help to slow the progression of 

degenerative neurological disorder such as Alzheimer’s and 

Parkinson’s [5] Mushrooms have become attractive as 

functional food and as a source of physiologically beneficial 

compounds including antioxidants [5]. Considering the 

importance of complementary and alternative medicine in 

prevention of Parkinson’s, this study is undertaken to 

evaluate the antioxidant properties of Hericium erinaceum. 

So that it can be supplemented in the diet of Parkinson’s 

disease patient. 

 

Parkinson’s disease (PD), the second most common 

neurodegenerative disorder which is characterized by the 

damage of an area of brain called Substantial nigra (SN) [6], 

[7]. This area influences the involuntary movements. This 

disorder is idiopathic and consequently no cure exists. 

Mechanisms leading to the degeneration of melanized 

neurons in the brain stem and particularly in the substantial 

nigra (SN) in patients with Parkinson’s disease (PD) are still 

unknown[8]. An excessive hydrogen peroxide in post mortem 

of frontal cortex of a patient with PD gives the observation 

that it may be a direct indicator of oxidative stress 

[9].Although antioxidant defense and repair systems are 

available in humans and other organisms to protect them 

against oxidative damage, these systems are insufficient 

totally prevent the damage[9]. There are many 

epidemiological studies suggest that the consumption of 

polyphenol–rich foods and beverages is associated with a 

reduced risk of many diseases, in which polyphenol is linked 

to the antioxidant properties. The consumption of dietary 

antioxidants will help to prevent free radical damage 

[10].Antioxidants are substances which when present at low 

concentration compared to those of an oxidizable substrate, 

significantly delay or prevent the oxidation of that substrate 

Paper ID: SUB157293 431



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 8, August 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[11].They are capable or preventing or attenuating damages 

such as lipid peroxidation, oxidative damage to membranes, 

glycation of proteins and inactivation of enzymes caused by 

free radicals [12]. There are several evidences that show that 

oxidative stress resulting from reactive oxygen species 

including free radicals such as hydroxl(OH), superoxide(O2), 

nitric oxide(NO), nitrogen dioxide(NO2), peroxyl (ROO) and 

non free radical like hydrogen peroxide and singlet oxygen 

play an important role in the development of several 

pathological conditions as lipid peroxidation, protein 

oxidation, DNA damage and cellular degeneration [2]. 

 

Manganese peroxidase or MnP, These enzymes belongs to 

the family oxidoreductases to be specific class II peroxidases, 

whose main function is lignin degradation in white rot fungi, 

However the specific roles of manganese is uncertain [13]. In 

P.D an elevation of iron with staging of disease has been 

observed in SN, especially in the Zona Compacta (ZN).The 

iron in SNZC is thought to induce oxidative stress, there by 

iron can full fill the role of a neurotoxin [14]. In contrast to 

this pro-oxidant effect of iron, manganese causes neither lipid 

peroxidation nor nigral injury nor dopamine depletion [15]. 

Manganese dose dependently, particularly at lower doses, 

protect nigral neurons from iron induced oxidative injury and 

dopamine depletion. Manganese also suppressed acute 

increase in the dopamine turnover and contralateral turning 

behavior induced by iron. Surprisingly manganese catalyzed 

the Fenton reaction, the conversion of hydrogen peroxide to 

hydroxyl radicals. This shows that iron and manganese are 

two transition metals mediating opposite effects in the 

nigrostratal system as pro-oxidant and antioxidant 

respectively. Thus atypical antioxidative properties of 

manganese protect SN compacta from iron induced oxidative 

stress, there by act as a potent therapeutic agent and 

successfully studied in both animal models and clinical 

studies [16]. Since high doses of manganese revealed a 

reversible oxidative injury to nigrostratial dopaminergic 

neurons, care should be taken in to consideration in dosage 

determination [17]. 

 

During the past few decades, the uses of natural antioxidants 

have received increased interest due to the concerns about the 

possible ill effects generated by the use of synthetic 

antioxidants [18].Natural antioxidants are more ideal as food 

additives, not only for their free radical scavenging 

properties, but also on the belief that natural products are 

healthier and safer and cheaper than synthetic ones; thus they 

are more readily acceptable to the modern consumers [19]. 

The WHO estimated that approximately 80% of the world 

population uses natural products as a source of drugs [20]. 

Most of the research was focused on the therapeutic effects 

of the medicinal mushrooms, but little information is 

available about their antioxidant properties [21]. 

 

The knowledge of the mechanisms of action of most 

medicinal mushrooms is scant and exploration of their use as 

therapeutic agents is limited. Therefore there is a need to 

implement newer techniques to determine their potential 

uses. Most research was focused on the therapeutic effects of 

the medicinal mushrooms, but little information is available 

about their antioxidant properties. High antioxidant activities 

in mushrooms can suppress active oxygen species, which are 

related to ageing and diseases. They also might be developed 

into functional foods or drugs in future [22].With the advent 

of proteomics and genomics this problem can be partially 

alleviated with these efficient methods for rapid identification 

and analysis of these antioxidants. 

 

Computational tools provide researchers to understand 

physicochemical and structural properties of proteins. A large 

number of computational tools are available from different 

sources for making predictions regarding the identification 

and structure prediction of proteins. The major drawbacks of 

experimental methods that have been used to characterize the 

proteins of various organisms are the time frame involved, 

high cost and the fact that these methods are not amenable to 

high throughput techniques. In silico approaches provide a 

viable solution of these problems .The amino acid sequence 

provides most of the information required for determining 

and characterizing the molecule’s function, physical and 

chemical properties. Computationally based characterization 

of the features of the proteins found or predicted in 

completely sequenced proteomes is an important task in the 

search for knowledge of protein function. 

 

In this study the antioxidant proteins of Hericium erinaceum 

have been selected for which three dimensional structures 

were not available at the protein data bank (PDB).These 

proteins are manganese peroxidase 1(MnP1) and manganese 

peroxidase 2(MnP2), which can be used as a natural source 

of antioxidants against iron induced oxidative damage in 

Parkinson’s. Hence to describe its structural features and to 

understand molecular function, the model structures for these 

proteins were constructed. 

 

2. Materials and Methods 
 

Sequences of antioxidant proteins of Hericium erinaceum 

were retrieved from Uniport, a public domain protein 

database [23]. Table 1, shows the protein sequences 

considered in this study. The antioxidant proteins sequences 

were retrieved in FASTA format and used for further 

analysis. 

 

[Table-1] 

Table 1: Protein sequences considered for the study 

No Antioxidant 

Protiens 

Accession 

No. 

Length Description 

1 MnP1 E2FB79 359  Manganese peroxidase 1 

2 MnP2 H9C7S6 361 Mangasense peroxidase 2 

 

2.1 Physico-chemical characterization 

 

For physico-chemical characterization, theoretical isoeletric 

point (p
I
), molecular weight, total number of positive and 

negative residues, extention coefficient [24] ,Instability index 

[25], aliphatic index [26] and grand average hydropathy 

(GRAVY) [27] were computed using the Expasy’s 

ProtParam server [28].The results were shown in Table 2. 
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[Table-2] 

Table 2: ParameterscomputedusingExpasy’sProtParamtool 
Antioxidant 

proteins 

Accession 

No. 

Sequence 

Length 

M.wt pI -R +R EC II AI GRAVY 

MnP1 E2FB79 359 38177.7 4.35 48 20 11500 52.97 78.38 -0.042 

MnP2 H9C7S6 361 38102.6 4.52 45 21 6000 55.59 76.84 0.006 

 

2.2 Subcellular Localization 

 

Subcellular localization of any protein is important in 

understanding the protein function. Prediction of subcellular 

localization of the protein was carried out by CELLO v.2.5 

[29]. The results are shown in table 3. 

 

2.3 Functional Characterization /Functional Annotation 

of the Protein 

 

The PRED - TMR server performed the identified of 

transmembrane regions [30]. Table 4 represents the 

transmembrane region identified for these antioxidant 

proteins. Disulfide bonds important in determining the 

functional linkages Table 5 shows prediction of “SS” bonds 

using the primary structure (Protein sequence data) by the 

tool CYS_REC identifies the position of cysteins, total 

number of cysteins present and pattern, if present, of pairs in 

the protein sequence. To hypothetically annotate the function 

of the proteins Profunc was used. It was discovered that 

protein is involved in four biological processes metabolic 

process, response to oxidative stress, to stress and to 

stimulus. The biochemical function of the protein is binding, 

catalytic activity, heme and ion binding. To further 

investigate the function of protein by finding its family it was 

searched in the Prosite is a database of protein families and 

domains [31].Table 6 represents the output of Prosite [32]. 

That was recorded in terms of the length of amino residues of 

protein with specific profiles and patterns.  

 

2.4 Secondary Structure Prediction 

 

SOPMA was employed for calculating the secondary 

structural features of the antioxidant protein sequences 

considered for this study [33]. The results were presented in 

Table 7. 

 

[Table-3] 
 

Table 3: CELLO prediction of subcellular localization 

Antioxidant 

proteins 

Accession No. Localization Reliability 

MnP1 E2FB79 Extracellular 1.746 

MnP2 H9C7S6 Extracellular 2.126 

 

[Table-4] 

Table 4: Transmembrane regions identified using PRED-

TMR server 
Antioxidant 

Proteins 

Accession 

No. 

Transmembrane 

region 

Length Type of 

Protein 

MnP1 E2FB79 0 0 Soluable 

MnP2 H9C7S6 0 0 Solubale 

 

 [Table-5] 
 

 

Table 5: Disulfide (SS) bond pattern of pairs predicted, by CYS_REC. 

  Antioxidant proteins Accession No. CYS_REC 

MnP1 E2FB79 Cys26-Cys39, Cys38-Cys306, Cys58-Cys142, Cys270-Cys335 

MnP2 H9C7S6 Cys26-Cys39, Cys38-Cys308, Cys58-Cys144, Cys272-Cys337 

 

[Table-6] 

Table: 6. Functional characterization of proteins of Hericium erinaceum by Prosite 

Antioxidant 

Proteins  

Accession 

No. 

Motif Found  Profile  Position in 

the protein  

Description 

MnP1 E2FB79 PEROXIDASE_2 

PEROXIDASE_1 

PEROXIDASE_4 62-73 

189-199 

Heme peroxiades are Heme contacting peroxidase carries out 

a number of oxidative reactions using hydrogen peroxide as 

the electron acceptor. 

MnP2 H9C7S6 PEROXIDASE_2 

PEROXIDASE_1 

PEROXIDASE_4 62-73 

191-201 

Heme peroxiades are Heme contacting peroxidase carries out 

a number of oxidative reactions using hydrogen peroxide as 

the electron acceptor. 

 

[Table-7]. 

Antioxidant Proteins MnP1 MnP2 

Secondary Structure E2FB79 H9C7S6 

Alpha helix 37.60% 35.18% 

310 helix 0.00% 0.00% 

Pi helix 0.00% 0.00% 

Beta bridge 0.00% 0.00% 

Extended strand 7.52% 8.86% 

Beta turn 1.95% 2.49% 

Bend region 0.00% 0.00% 

Random coil 52.92% 53.46% 

Ambiguous states 0.00% 0.00% 

Other states 0.00% 0.00% 

 

 

2.5 3D Structure prediction using homology approach 

 

The modeling of the three dimensional structure of the 

protein was performed by three homology modeling 

programs swiss model, (PS)
2
-V

2
, Phyre

2
 to built the final 

three dimensional structure . The template selection and 
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template target alignment are the critical steps for this 

template based modeling methods. 

 

2.6 Quality and reliability assessment 

 

The overall sterochemical property and quality of the 

modeled protein was assessed by Ramchandran plot analysis 

[34] .Reliability of the model was further checked by 

ERRAT that analyzes the statistics of non-bonded 

interactions between different atom types and plots the value 

of the error function versus position of a 9- residue sliding 

window, calculated by comparison with statistics from highly 

refined structures. Furthermore, superimposition of query and 

template structure, and visualization of generated models was 

performed using SuperPose Version 1.0 [35]. 

 

3. Results and Discussion  
 

Table 1 shows the antioxidant protein sequences of Hericium 

erinaceum considered in this study. These antioxidant protein 

sequences were retrieved from the Uniport, a public domain 

protein data base. These protein sequences were retrieved in 

FASTA format and used for further analysis. Parameters 

computed using Expasy’s ProtParam tool was represented in 

Table 2. The calculated isoelectric point (p
I
) will be useful 

because at p
I
, solubility is least and mobility in an electro 

focusing system is zero. Isoelectic point is the PH at which 

the surface of protein is covered with charge but net charge 

of protein is zero. At p
I
 proteins are stable and compact. The 

computed p
I
 value of MnP1 and MnP2 is less than 7 (p

I
 < 7) 

indicates that these antioxidant proteins were considered as 

acidic. The computed p
I
 will be useful for developing the 

buffer system for purification by isoelectirc focusing method. 

Although Expasy’s ProtParam computes the extinction 

coefficient for 276,278,279,280 and 282 nm wavelengths, 

280 nm is favored because proteins absorb light strongly 

there while other substances commonly in protein solutions 

do not. Extinction coefficient of MnP1 at 280 nm is ranging 

from 11000 to 11500 M-1, cm-1 with respect to the 

concentration of cysteine. Extinction coefficient of MnP2 at 

280 nm is ranging from 5500 to 6000 M-1, cm-1.The 

computed extinction coefficients help in the quantitative 

study of protein-protein and protein-ligand interactions in 

solution. The N terminal of both the protein is M (met-

methionine) so the estimated half life is 30 hours 

(mammalian reticulates, invitro), 20 hours (yeast, in vivo), 

and 10 hours (Escherichia coli, in vivo).In MnP1 Ala and 

Thr are found to be rich in the protein 1 with 12% and 8.6% 

respectively. In MnP2 Ala, Gly, Fe and Thr are found to be 

rich in the protein 2 with 12% of Ala and 7.5 % of others 

respectively.The instability index provides an estimate of the 

stability of protein in a test tube. There are certain dipeptides, 

the occurrence of which is significantly different in the 

unstable proteins compared with those in the stable ones. The 

methods assigns a weight value of instability .Using these 

weight values it is possible to compute an instability index 

(II).A protein whose instability index is smaller than 40 is 

predicted as stable, a value above 40 predicts that the protein 

may be unstable (Guruprasad et al., 1990).The instability 

index value for both MnP1 and MnP2 antioxidant proteins 

were found to be 52.97 and 55.59 respectively. The results 

classified both the antioxidant proteins as unstable. The 

aliphatic index (AI) which is defined as the relative volume 

of a protein occupied by aliphatic side chains (A, V, I and L) 

is regarded as a positive factor for the increase of thermal 

stability of globular proteins. Aliphatic index for the 

antioxidant protein sequences ranged from 67.26-84.98.The 

very high aliphatic index of the antioxidant protein sequences 

indicates that these proteins may be stable for a wide 

temperature range. The lower thermal stability was indicative 

of a more flexible structure when compared to other 

antioxidant protein. MnP1 shows the aliphatic index of 78.38 

and MnP2 shows 76.84 aliphatic index. This high level 

obtained and within the range of aliphatic index of 

antioxidant proteins, shows that both the proteins under study 

are highly stable for wide range of temperature. The Grand 

Average Hydropathy (GRAVY) value for a peptide or 

protein is calculated as the sum of hydropathy values of all 

the amino acids, divided by the number of residues in the 

sequence. GRAVY indices of MnP1 and MnP2 are -0.042 

and 0.006. This low range of value indicates the possibility 

of better interaction with water. 

 

Functional analyses of these proteins include prediction of 

transmembrane region, disulfide bond and identification of 

important motifs. PRED -TMR distinguishes between 

membrane and soluble proteins from amino acid sequences, 

predicts the transmembrane helices for the former. This 

server classifies both MnP1 and MnP2 as soluble proteins. 

As disulfide bridges play an important role in determining the 

thermostability of these proteins, CYS_REC was used to 

determine the Cysteine residues and disulphide bonds. 

Possible pairing and pattern with probability were presented 

in Table 5. Results shows that both the antioxidant proteins 

contain disulphide linkages. 

 

The functions of antioxidant proteins of Hericium erinaceum 

were analyzed by submitting the amino acid sequence to 

Prosite server. Sequence of a particular cluster of residue 

types, which is variously known as pattern, motif, signature 

or fingerprint. These motifs, typically around 10 to 20 amino 

acids in length, arise because specific residues and regions 

thought or proved to be important to the biological function 

of a group of proteins are conserved in both the structure and 

sequence during evolution. Prosite analysis suggested the 

functionality of these proteins with profiles and patterns 

identified for characteristic functionality were represented in 

Table 6. 

 

The secondary structure of Hericium erinaceum antioxidant 

proteins were predicted by SOPMA, which correctly predicts 

of amino acids for a state description of the secondary 

structure prediction. The secondary structure indicates 

whether a given amino acid lies in a helix, strand or coil. 

Secondary structure features as predicted using SOPMA 

were represented in table 7.The results revealed that random 

coils dominated among secondary structure elements 

followed by alpha helix, extended strand and beta turns for 

all sequences. 

 

Three dimensional structures are predicted for the proteins 

where such data is unavailable. There is lack of experimental 

structures for these proteins considered for this study. The 
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modeling of the three dimensional structure of the protein 

was performed by (PS)
2 

-V
2 

homology modeling server. The 

Φ and Ψ distribution of the Ramachandran Map generated by 

of non glycine, non proline residues were summarized in 

Table 8. 

 

[Table 8] 

Table 8: Ramchandran Plot calculation with Rampage and 

comparative analysis of models from the three modeling tools 

Server Residues in different regions Antioxidant 

protiens 

 MnP1 MnP2 

Swiss 

Model 

Residues in the most favored region 96.4 96.9 

Residues in the allowed region 2..4 2.8 

Residues in the outlier region 1.2 0.3 

(PS)2 – V2 Residues in the most favored region 96.6 95.8 

Residues in the allowed region 2.5 2.8 

Residues in the outlier region 0.8 1.4 

Phyre2 Residues in the most favored region 95.2 95.5 

Residues in the allowed region 3.0 3.6 

Residues in the outlier region 1.8 0.9 

 

A comparison of results obtained from the three different 

software tools in table 8 shows that the models generated by 

Swiss model [Figure- 1] and [Figure- 2] was more 

acceptable in comparison to Phyre
2
 and (PS)

2
 – V

2
.The final 

modeled structures were visualized by Swiss PDB viewer 

that was shown in Figure 1.The stereo chemical quality of the 

predicted models and accuracy of the protein model was 

evaluated after the refinement process using Ramachandran 

Map calculations computed with RAMPAGE. The 

assessment of the predicted models generated by swiss model 

was shown in Figure 2.The main chain parameters plotted are 

Ramachandran plot quality, peptide bond planarity, Bad non 

bonded interaction, main chain hydrogen bond energy, C-

alpha residues were classified according to its regions in the 

quadrangle. The red regions in the graph indicate the most 

allowed regions where as the yellow regions represent 

allowed regions. Glycine is represented by triangles and 

other residues are represented by squares. The result revealed 

that the modeled structure for MnP1 has 96.4% residue in the 

favorable region and MnP2 has 96.9% residues in the 

favorable region. The distribution of the main chain bond 

angles were found to be within the limits for these proteins. 

Such figures assigned by Ramachandran plot represent a 

good quality and reliability of the predicted models. 

 
Figure 1: Predicted 3D structure of MnP1 antioxidant 

Protein 

 
Figure 2: Predicted 3D structure of MnP2 antioxidant 

Protein 

 

Reliability of the model was further checked by ERRAT that 

analyzes the statistics of non – bonded interactions between 

atom types and plots the value of the error function versus 

position of a 9- residue sliding window, calculated by 

comparison with statistics from highly refined structures. 

Results from ERRAT were shown in Table 9, represents that 

the models are of good quality, and the results of the selected 

models built using swiss model are shown in [Figure- 3] and 

[ Figure- 4] for MnP1 and MnP2 respectively. 

[Table 9] 

 

Table 9: Calculated ERRAT values for prediction of model 
Antioxidant Proteins Servers Used 

Swiss Model (PS)2-V2 Phyre2 

MnP1 80.495 77.410 81.23

1 MnP2 86.943 81.138 82.51

5  

Paper ID: SUB157293 435



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 8, August 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

 
Figure 3: Overall quality factor checked by ERRAT for MnP1 

Figure 4: Overall quality factor checked by ERRAT for MnP2 

 

Furthermore, superimposition of query and template 

structure, and visualization of generated models was 

performed using SuperPose Version 1.0 .It has been found 

that protein structures with RMSD (Root Mean Square 

Deviation) Values less than 2 Å are found to be structurally 

similar. The results of superimposition were shown in Table 

10. 

 
[Table 10] 

 

Table 10: Calculated RMSD values 

Antioxidant 

Proteins  

Accession Number  RMSD Values  

MnP1 E2FB79 0.27 

MnP2 H9C7S6 0.74 

 

 

4. Conclusion 
 

Our main objective of this study was to perform sequence 

analysis, structure analysis and homology modeling on 

Hericuim antioxidant proteins MnP1 and MnP2, since no 

reports regarding this available. We used various sequence 

and structure analysis tools that helped in understanding of 

the sequence and its structure. Physico chemical 

characterization were performed by computing isoelectric 

point, molecular weight, total number of positive and 

negative residues, extention coeffient, instability 

index,aliphatic index ,grand average hydropathy (GRAVY). 

Functional analysis of these proteins was performed by 

PRED-TMR. For these proteins disulfide linkages, motifs 

and profiles were predicted. Furthermore, protein was 

functionally annotated by using Prosite and by searching 
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conserved domain of the protein. As a part of present study, 

we used homology modeling approach to propose the first 

3D structure of MnP1 and MnP2 antioxidant proteins. The 

overall stereochemical property and quality and reliability of 

the modeled proteins were assessed by Ramchandran plot 

analysis and ERRAT. Furthermore, superimposition of query 

and template structure, and visualization of generated models 

was performed using SuperPose Version 1.0.The predicted 

3D structure will provide more insight in understanding the 

structure and function of the proteins.  

 

These structures will provide a good foundation for 

functional analysis of experimentally derived crystal 

structures. More over these structures can be used for drug 

designing, understanding the iron induced Parkinson’s 

Disease conditions and also can use as manganese containing 

antioxidants supplements specially for iron induced -

Parkinson’s disease treatment. 

 

References  
 

[1] Machlin LJ, Bendich A,“Free radical tissue damage: 

protective role of antioxidant nutrients”,The FASEB 

Journal,1(6), pp.441–445,1987.  

[2] R.U. Hamzah, A.A. Jigam, H.A. Makun ,E.C. Egwim, 

Antioxidant Properties of Selected African Vegetables, 

Fruits and Mushrooms: A Review, Mycotoxin and Food 

Safety in Developing Countries, Dr. Hussaini Makun, 

(Ed.) 2013., ISBN: 978-953-51-1096-5, InTech, DOI: 

10.5772/52771.  

[3] Gan C, H Nurul Amira B, Asmah R, “Antioxidant 

analysis of different types of edible mushrooms 

(Agaricus bisporous and Agaricus brasiliensis)” 

International Food Research Journal, 20(3), pp. 1095-

1102,2013. 

[4] Martyn Ainsworth, Emma Tredwell, (Kew/Natural 

England), Hericium erinaceus (Bearded tooth) In: 

Science and Conversion, Discover plants and 

fungi.Available via 

DIALOG.http://www.kew.org/plants-fungi/Hericium-

erinaceus.htm. Accessed 12 Jan 2015  

[5] Peggy Sarlin, Awakening from Alzheimer’s : How 9 

Maverick Doctors are reversing Alzheimer’s,Dementia 

and Memory Loss, Online Publishing and Marketing, 

LLC , 2012. 

[6] Ulrike Lindequist, Timo H.J Niedermeyer, Wolf Dieter 

Julich, “The pharmacological Potential of Mushroom” 

.Evidence Based complement Alternative Medicine,2(3) 

pp.285-299,2005.  

[7] Claire Gibrat, Martine Saint-Pierre,et al, “Differences 

between subacute and chronic MPTP mice models: 

Investigation of dopaminergic neuronal degeneration and 

α-synuclein inclusions”, Journal of Neurochemistry, 

109(5), pp. 1469-1482, 2009. 

[8] “Parkinson,s Disease,”para 1,2,42,July22,2001, 

En.wikipedia.org/wiki/parkinsons disease.[Accessed: 

Jan. 04, 2015].  

[9] Kienzl E, Puchinger L,et al, “The role of transition 

metals in the pathogenesis of Parkinson’s 

disease”,Journal of Neurological Science,134, pp. 69-

78.1995. 

[10] Kanti Bhooshan pandey, Syed Ibrahim Rizvi. Plant 

polyphenols as dietary antioxidants in human health and 

disease, Oxidative medicine and cellular Longevity 2(5), 

pp. 270-278, 2009. 

[11] Halliwell B, “How to characterize a biological 

antioxidant”, Free radical research communications 9(1), 

pp.1-32, 1990. 

[12] M. Caruchia, L.Wang, J.H. Han. Handbook of 

Antioxidants for Food Preservation, edited by Fereidoon 

Shahidi .The use of antioxidants in preservation of 

snacks foods. Chapter 19, pp447. 

[13] Juho Jarvinen, Sanna Taskila et al, “Screening of White 

–rot Fungi Mangaese peroxidases: a comparison 

between the specific activities of the enzyme from 

different native producers” AMB Express 2:6, pp. 2012.  

[14] Youdim MB, Riederer P, “The role of iron in senescence 

of dopaminergic neurons in Parkinson’s disease”.Journal 

of Neural Transmission Supplementa,40, pp.57-67, 

1993.  

[15] Pekka Rauhalmet al , “Neuroprotection by S-

nitrosoglutathione of brain dopamine neurons from 

oxidative stress”,The Journal of federation of American 

Societies for Experimental Biology,12(2),pp.165- 173, 

1998. 

[16] Sziraki L, Mohanakumar KP et al, “Manganese : a 

transition metal protects nigrostriatal neurons from 

oxidative stress in the iron- induced animal model of 

parkinsonism”, Neuroscience 85(4), pp. 1101-11, 1998. 

[17] Dinamene Santos et al, “The inhibitory effect of 

manganese on acetylcholinesterase activity enhances 

oxidative stress and neuroinflammation in the rat brain”, 

Toxicology, 26; 292, 2012. 

[18] Hee Seung Nahm, Hector Rodolfo Juliani, James E. 

Simon, “Effects of Selected Synthetic and Natural 

Antioxidants on the Oxidative Stability of Shea Butter 

(Vitellaria paradoxa subsp. paradoxa)”,Journal of 

Medicinally Active Plants 1(2) pp. 69-75, 2011. 

[19] Swetha u. tavasalkar, h.n mishra, sanjith madhavan, 

“Evaluation of Antioxidant effic ancy of Natural plant 

extract against synthetic antioxidants in sunflower 

oil”,Open access scientific reports , 1(11) pp.05, 2012. 

[20] “Herbalism”,Para3,Dec,62014,https://en.wikipedia.org/

wiki/Herbalism, .[Accessed: Feb. 15, 2015].  

[21] Mau, J. L, Lin, H. C, Chen C. C “Antioxidant properties 

of several medicinal mushrooms”,Journal of 

Agricultural and Food Chemistry , 50(21) pp .6072-

6077 2002. 

[22] Yang J. H, Lin H. C,Mau J. L, “Antioxidant properties 

of several commercial mushrooms”, Food 

Chemistry,77(2) pp.229-235, 2002. 

[23] Bairoch , Apweiler, “The SWISS-PORT Protein 

Sequence database and its supplement 

TrEMBL”,Nucleic Acids Research , 28(1) pp.45, 2000.  

[24] S.C.Gill, P.H., Von Hippel, “Calculation of protein 

extinction coefficients from amino acid sequence 

data”,Analytical Biochemistry ,pp.319-326, 1989. 

[25] Guruprasad K., Reddy B .V., Pandit M.W, “Correlation 

between stability of a protein and its dipeptide 

composition. A novel approach for predicting invivo 

stability from its primary sequence”, Protein 

Engineering 4, pp.155-161, 1990.  

Paper ID: SUB157293 437

http://www.kew.org/plants-fungi/Hericium-erinaceus.htm.%20Accessed
http://www.kew.org/plants-fungi/Hericium-erinaceus.htm.%20Accessed


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 8, August 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[26] Ikai A, “Thermostability and aliphatic index of globular 

proteins” ,Journal of Biochemistry.88(6), pp.1895-

8,1980. 

[27] Kyte J, Doolittle RF , “A simple method for displaying 

the hydropathic character of a protein”,Journal of 

Molecular Biology.157(1),pp. 105-32,1982.  

[28] Gasteiger et al,Protien Identification and Analysis tools 

on the ExPASY Server, The Proteomics Protocols 

Handbook,Humana Press.pp.571-607, 2005. 

[29] Yu CS, Chen YC , Lu CH ,Hwang JK et al, “Prediction 

of protein subcellular localization”,. Proteins:Structure, 

Function and Bioinformactics, 64, pp.643-651, 2006. 

[30] Pasquier et al, “A novel method for predicting 

transmembrane segments in proteins based on a 

statistical analysis of the SwissProt database: the PRED-

TMR algorithm”, Protein engineering.12(5), pp.381-

5,1999. 

[31] Falquet L et al, “The PROSITE database. Its status in 

2002”, Nucelic Acids Reasearch,30(1) pp.235-8, 2002. 

[32] Sigrist CJA., “PROSITE: a documented database using 

patterns and profiles as motif descriptors”, Brief 

Bioinform, 3, pp,265-274, 2002. 

[33] Geourjon C , Deleage G, “SOPMA : Significant 

improvements in protein secondary structure prediction 

by consensus prediction from multiple alignments”, 

Computational Applied Biosciences, 11(6), pp.681-

4,1995. 

[34] Ramachandran GN et al, “Stereochemistry of 

polypeptide chain configurations”, Journal of Molecular 

Biology,7, pp.95-9,1963. 

[35] R.Maiti G .H et al, “SuperPose: A simple Server for 

sophisticated structural superposition”, Nucleic Acids 

Research, 32, pp.590-4, 2004. 

 

Author Profile 
 
Sowmya Dhawan received her Master’s degree in Applied 

Microbiology at Vellore Institute of Technology, Vellore, Tamil 

Nadu, India and doing Ph.D student at Department of 

Bioinformatics, Maulana Azad National Institute of Technology, 

Bhopal, M.P,India. UC is an Associate professor at Department of 

Mathematics, Maulana Azad National Institute of Technology, 

Manit, Bhopal, M.P,I ndia received her Ph.D from Maulana Azad 

National Institute of Technology, Manit, Bhopal, M.P, India. 

Paper ID: SUB157293 438




