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Abstract 
 

Computer-aided drug design (CADD) is designing a drug with the help of computational algorithms. Information technology advances to 

creates the structure of molecules, molecular modeling and calculate the binding energies of the drug to initiate a new medicine against 

neurodegenerative diseases. In our work, we implemented virtual screening of a drug-protein interaction is selected from drug data bank 

with potential drug bank inhibitory activity for a specific neurodegenerative disease. Here we analyze technical CADD studies of the 

neurodegenerative diseases. Finally selecting the best alkaloid for a specific neurodegenerative disease and predicting the efficiency us-

ing computation of alkaloid with molecular energy. 
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1. Introduction 

Bioinformatics is a field of computation technique estimate an 

approach and advanced software tool for analyzing biological 

data. We are using biology and informatics, is evidently related to 

computational methods in to developing structure and identifica-

tion of molecules. It is a mainly related between structure and 

compounds of biological data. Different computational implement 

and drug targets have made the drug release easy and definite 

because now only those cells can be targeted which are affected or 

change. It is also easy to know the molecular base of a disorder. 

Cheminformatic is used to the area of computation technique in 

chemistry. It combines to working in the field of chemistry, com-

putational science, and information science. It is also applied to 

the data analysis for various kind of industries and medical fields. 

The application of cheminformatics is in the information related to 

compounds. It is used for structured data mining of database min-

ing, graph mining, molecular mining, sequence mining etc. 

cheminformatics is represented in neurodegenerative diseases 

based on chemical structures, chemical markup language, 

SMILES. Here some formats are used to generate in 2 or 3 dimen-

sions and learning physical interactions, modeling and docking 

studies. 

Neurodegenerative disease is a neuron disease which effects in 

one generation to another. This disease if mostly affected on the 

aged people. It is an incurable condition which lost the neuron cell 

functions. Alzheimer’s disorder (AD) is the greatest dementia in 

oldening population. Parkinson's disorder (PD), other nervous 

system disorders are related to the elderly peoples. The range of 

Alzheimer's, Parkinson's, of every neurodegenerative disorders as 

characteristic of major exploration efforts to determine crucial 

procedures in the development of neurodegenerative diseases. 

2. Literature survey 

Researchers are reported in the range of computational aided 

drugs to design in bioinformatics and comparing molecular energy 

calculation of specific neurodegenerative diseases as follows. 

Bipin Nair BJ [1] was proposed the Inhibition are validated a ther-

apeutic process for neurodegenerative diseases and exciting target 

for drugs representing studies using the Ligand and molecular 

structure-based methods. Faizul Azam [2] was introduced the 

chemical compound structure of the neurodegenerative disorder 

drug is an anesthetic medicine which incentives on treating the 

difficulties with aggression. Here developing the medicine using 

current drug developing methods that supports to vibrant the lia-

bilities or the drug development methods produce the germs. Lu-

ciana Scotti [3] was proposed the work on computer-aided drug 

design to develop and interact with the medical discovery process 

associated with drug activity. Neurodegenerative diseases that 

used to be their drug property. CADD studies involve screening 

models for molecular separation, drug identification, biosynthetic 

metabolism, and drug interactions. Zeng, H [4] was introduced 

Alzheimer's disease (AD) is a disease characterized by the wild-

type amyloid in the central nervous system. Alzheimer's disease is 

characterized as molecular structure-based drug screening (SBDS) 

or ligand-based drug screening (LBDS). Molecular dynamic is the 

first method here using etc. Morgan Robinson [5] was proposed 

by the Screening of the literature enabled us to find a limited 

number of AChE inhibitors that are suitable for QSAR analysis of 

acetylcholinesterase inhibitors for the treatment of Alzheimer's 

disease. Khurshid Ahmad [6] was suggested Parkinson's disease is 

characterized by tremor, stiffness and postural instability affected 

in central nervous system in neurodegenerative diseases. Here 

Lamarckian algorithm is used for molecular docking. Jhansi Rani 

Vangavaragu [7] was proposed the application of computer-based 
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drug design is presented, collective with investigational actions, to 

discover the ability of various combinations to improve the hPreP 

proteolysis of this disesese. Cunha [8] was suggested Protein Ag-

gregation in Neurodegenerative Diseases: Insights from Designs 

Using Computational Algorithms, Method, and Records Dedicat-

ed to Protein Aggregation and Amyloidosis. Richard.l. Jayaraj [9] 

was Studies were introduced in computer-aided drug design 

(CADD) to find potent inhibitors of alpha-synuclein aggregation 

in Parkinson's disease, a potent compound that binds to the active 

site of alpha-synuclein, can be professionally recognized. Anita 

Sarkar [10] was suggested Drugs and the system of drug delivery 

aiming amyloid-β in the disease of Alzheimer’s to use anti-Aβ 

directing molecules effective of targeting Aβ, but the major diffi-

culty to this method is the task posed by the barrier of blood-brain. 

Calvin Yu-Chian Chen [11] was suggested the machine of DJ1 

function renovation by BAG1 through a method of computational 

simulation on Parkinson’s disease-linked DJ1 transformation. 

K.Y. Wong [12] was the prediction is focused on constraining the 

acetylcholinesterase (AChE) enzyme as a treatment of palliative in 

patients with an Alzheimer's disease. Anthony F. Nastase [13] was 

suggested Inhibition of BACE1 prevents the development or pro-

gression of amyloid-β (Aβ) plaque formation and simple structure 

of Alzheimer's disease. P. K. Krishnan Namboori [14] was pro-

posed Polymorphisms have been characterized using computa-

tional science and their complexity predicted by meditation of all 

mutations in the ApoE gene and their variation in individuals. 

Here is the main application of tools, methods and calculation 

software analysis. Suresh Kumar A [15] was introduced the pro-

cess is concerned with the analysis of mutations in the microsatel-

lite regions of the above genes and to study the possibility of these 

mutations to cause Alzheimer’s disease. Dorotea Rigamonti [16] 

was predicted to be introduced by small design molecules that can 

distress REST / NRSF nuclear translocation. The computational 

method was optimized in grouping with board and ligand-based 

drug design methods and functional consecutively to Huntington's 

disease. Elaine F. F. da Cunha. Speranta Avram [17] was proposed 

molecular technique simulation such as: 3D-QSAR (CoMFA, 

CoMSIA), rational drug design, and docking or variation of the 

molecular features will be detailed useful to Beta and Gamma 

secretase Inhibitors-Perspectives for an such kind of treatment of 

Alzheimer’s diseases. Hong-Yu Zhang [18] was introduced In 

computer-aided drug design, there are fewer technical difficulties 

in finding more pluripotency drugs to implemented new strategies, 

namely, Alzheimer's disease in a single compound multitargeting 

strategy. Moussa B.H. Youdim [19] was suggested was predicted 

the neurodegenerative disorder treatments to use various CNS 

targets in multifunctional drugs. M. Recanatini [20] was predicted 

was proposed The work of docking acetylcholinesterase inhibitors 

against neurodegenerative diseases has been investigated by dock-

ing inhibition of the interaction between potential properties and 

AChE and molecular modeling techniques using piperidine mo-

lecular display studies 

3. Problem formulation 

These studies cover the range where we can combine Mycologi-

cal, bio-chemoinformatic, pharmacologic, metabolic, biosynthetic, 

and molecular methods. It is very difficult getting an exact result 

from the medical field . so, the formation of a prototype and exam-

ine the all the possibilities in this area. When studying, drug de-

sign the many tasks included, molecular separation, identify the 

drugs, biosynthetic metabolism, and screening in molecular mod-

els will come across. Then docking Collaboration between two 

molecules within the drug as well as calculating the molecular 

energy for overcoming the constraint. These molecular structures 

are the interesting starting point for human inhibition studies for 

then we are using a cheminformatics tool for designing those 

structures. Species information as reported in the literature, but the 

compound isolation is not mentioned. 

4. Problem definition 

Here we are doing the computer-aided drug design using neuro-

degenerative diseases, data and inhibitors collected from the drug 

bank. Then neurodegenerative drugs are classified as well as re-

move the duplicate data which is selected from a common drug. 

Then predict the 3d structure or designed drug with the combina-

tion of alkaloids. This will be docking with protein from the PDB 

for neurodegeneration proteins. Then calculate the energy variation 

of alkaloid with protein. Then performing a selected component 

analysis. From the 3d generation describe drugs to generate de-

scriptors from a trained group of drugs using random forest and 

cross-validation. the final testing of the particular model classified 

and classification of alkaloid as an active model. From our work, 

we are concentrating on a particular neurodegenerative disease and 

one particular screening method, then finally calculating the alka-

loid molecular energy based on that selecting the compound. The 

selected compound is analyzed which is more efficient or not. The 

efficient compound is more useful for the neurodegenerative dis-

eases. 

5. Architecture diagram 

 
Fig. 1: Work Flow of the Proposed Work. 

6. Algorithm 

Classification algorithm for drug  

Step 1: select the different type’s neurodegenerative diseases. 

Step 2: The collection of drug in the database search the type of 

neurodegenerative disease related to the drug. 

Step 3: If the selected type of diseases equals to the drug’s use, 

insert the drug into the classified-array. 

Molecular structure generation algorithm 

1) function DOCK(protein, ligand) 

2) generate initial population poses at random 

3) energies=COMPUT-ENERGIES(protein,drug, poses) 

4) for each iteration of EMC do 

5)  select poses with lowest energies as parents 

6)  generate new population poses from parents 

7)  energies=COMPUTE-ENERGIES(protein, ligand, poses)  

8)  end for 

9)  output best poses 

10) end function 

11) function COMPUTE-ENERGIES(protein, ligand, poses) 



International Journal of Engineering & Technology 143 

 
12)  for i=0 up to size(poses) -1 do 

13)  transform ligand by poses [i] 

14)  energies[i]=0 

15)  for each atom l-atom in ligand do 

16)  for each atom p-atom in protein do 

17)  energies[i]=energies[i]+INTERACTION(p- atom, i-atom) 

18)  end for 

19)  end for 

20)  end for 

21)  return energy 

22) end function 

7. Dataset 

here we are using data set as set of neurodegenerative drugs.We 

are dedesigning a drug for treating the affected aged people. Here 

we using a collection of inhibitors from the drug bank. In the drug 

bank, we select an alternative drug of neurodegenerative diseases 

for depresion, rigidity, etc. Select an appropriate drug to use the 

interaction between the proteins. 

 

 
Fig. 2: Drug Collection. 

 

Alkaloid collection- The collection of alkaloids related to the neu-

rodegenerative disease. In that collection, we are selecting an al-

ternative alkaloid to use for Alzheimer’s or any other neurodegen-

erative diseases with the classification algorithm. The selected 

alkaloid is used to react with the neurodegenerative drug. The 

alkaloid is the substance of extracted natural source for the treat-

ments of neurodegenerative diseases such as Parkinson’s etc. 

 

 
Fig. 3: Alkaloid Collection. 

 

Protein collection- The protein collection also related to the neu-

rodegenerative disease. From that we are collecting to classify and 

select an alternative protein from the PDB. In that protein is dock-

ing with the drug which is selected within the neurodegenerative 

disease classification. The protein is docking with the drug to 

calculate the molecular binding energy for checking the efficien-

cy. 

 

 
Fig. 4: Amino Acid of Receptors. 

8. Experimental result 

 
Fig. 5: 2D Structure of Caffeine Alkaloid. 

 

From the classification of alkaloids, caffeine is the most popular 

drug and psychoactive substance in the world. Caffeine alkaloids 

are mainly used for Parkinson's disease. From the protection of 

neurons to the management of motor and non-motor symptoms. 

This disease is the most common second neurodegenerative dis-

ease, accounting for about 1% of the population over 60 years of 

age. Caffeine alkaloids are another agent that uses natural com-

pounds. This means that it contains mainly nitrogen atoms. His 

pure caffeine is also known as trimethylxanthine and is highly 

water-soluble. In this alkaloid causes a level of dopamine increase 

which produces a good state of mind.  
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Fig. 6: 3d Structure Generation of Drug and Protein Docking. 

 

Computational docking was developed for the generation of pro-

tein-drug interactions and efficient components for drug develop-

ment. Here's the docking method for structure-based virtual filter-

ing. Virtual screening is used to design drugs and other biological 

tools. And evaluate the accuracy of the docking method for im-

proving the treatment. 

 

 
Fig. 7: Binding Energy Calculation. 

 

Binding energy is the energy essential to take apart a complete 

system of sperate parts. It is calculated by the drug and protein 

interaction to analyze which is more efficient. Here the above fig-

7 shows the binding energy calculation of three drugs donepezil (-

77), levodopa (-73), rivastigmine (-61.9). From the binding ener-

gy, we can check the analysis and select an active compound. This 

analysis express donepezil-protein interaction is very effective 

compound for the treatments neurodegenerative diseases. 

9. Conclusion 

In this paper, we analyze Computer-aided drug design involves 

predicting the efficiency of medications in the treatment of neuro-

degenerative diseases. Including neuronal diseases in the central 

nervous system, such as every neurogenerative diseases. From this 

paper we analyze a proper medicine for all these diseases. Levo-

dopa drug is used to control the Alzheimer's. This drug has inter-

acted with a neurodegenerative alkaloid from the alkaloid data 

collection. That compound is docking with protein. Recent stud-

ies, consuming the secondary metabolites with CADD. It analyzes 

with other drugs and selects a better compound for the neuro-

degenerative diseases. The analysis shows donepezil is the effi-

cient compound of protein-drug docking. 
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