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ABSTRACT: 
Parkinson's disease is a serious brain disorder which affects the nervous system and coordination. Genetic and environmental 

factors might have an involvement in the causing of this syndrome but the true causes and the symptoms are still not predictable. 

Therefore, early detection and diagnosis can be done only using the identification of disease genes. These disease gene 

identifications can be done using different computational approaches.  The proposed system is a prediction model to detect 

Parkinson’s disease gene from the normal genes using isolation forest algorithm. 
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INTRODUCTION 
Parkinson’ s disease is one of the worst serious illness or neurological condition [9].  Alzheimer’s and Parkinson’s 

disease are the 1
st
 and 2

nd
 serious and worst neurological condition. It mainly affects the entire nervous system of 

humans and adversely affects the movement and coordination of an individual. The initial symptoms of this 

syndrome can be shakes or tremors since substantia nigra is the region of the brain that gets affected. Substantia 

nigra is the area which controls the balance and movement [27]. It is a slow progressing disorder where it starts 

affecting a part of the body especially on a limb. Tremors slowly affects the arm, legs and feet. The tissues in the 

substantia nigra stops producing a chemical messenger called dopamine for the people affected with this disease. As 

dopamine reduces, an individual loses the ability to talk, coordinate and move. This brain disorder can worsen up 

over the time. 

This disease does not have a permanent cure but medicines, surgical treatments and other therapies can help in 

reducing the effect of the symptoms. There are no perfect diagnostic mechanisms like blood tests or laboratory tests 

which diagnose the Parkinson’s disease. It can only be understood with the patient’s medical history and records. 

The similar symptoms can occur for other diseases also, so why and how it happens and the causes of the disorder is 

still unknown. Therefore, some patients might misdiagnose with this disorder. 

Parkinson’s disease can occur to both males and females. But researches prove that men are likely to get affected 

with the disease when compared to women [24]. This is mostly found in individuals after 50 years of age and is 

called a late onset disease.  When the symptoms and signs occur for persons below 50 years of age is considered to 

be very rare and is called the early onset of disease. How mutated genes cause Parkinson's disease or develop the 

symptoms is not completely known [27]. Researches reveals that cases of Parkinson’s disease caused by genetic 

mutations are rare. 15% of the persons suffering from this disorder only show the history of this disorder. Genes 

which do not possess this disorder even gets mutated, modified and can thus be dangerous.  

The disorder like Parkinson’s disease, Alzheimer’s disease is not easily treatable and will result in the permanent 

illness or demise of the affected people. Thus, identification and detection of disease-causing genes are very essential 

and necessary which can help in the early diagnosis of these diseases. Computational approaches can be used for the 

identification of detection of genes. Computational approach can be better when compared to the biological methods 

as it is time consuming and computational costs are high. Many machine learning approaches are used in the gene 

identification and detection of these types of spasmodic disorders. R, python, Perl are the programming languages 

which can be used for the pre-processing and analysis of all kinds of genetic datasets. 

 

BACKGROUND THEORY 
Several computational approaches are developed to predict the disease genes using various ML algorithms. Isolation 

forest algorithm is an anomaly detection technique used in the proposed system for the prediction model. 

Isolation forest is an unsupervised learning mechanism which works by the principle of anomaly isolation. The word 

‘isolation’ is defined as ‘distinguishing an instance from the rest of the instances [25]. Anomalies are an observation 

or an instance that deviates it’s characteristics from other instances. Isolation forest is a varied approach when 

compared to the other algorithms as it isolates the anomalous ones from the datasets.  A dataset containing PD genes 

can be trained using this algorithm and then the normal genes whenever encountered can be detected as an anomaly.  

The principle of this algorithm is to build a forest (iForest) containing iTrees [26]. A training data with numerical 

data types, the data is recursively divided until iTree differentiates each data from other data [26].  
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IMPLEMENTATION 
The proposed system consists of 3 modules:  

1. Data pre-processing 

2. Dimensionality Reduction 

3. Isolation forest algorithm 

Data pre-processing and dimensionality reduction are done to a dataset containing both normal and disease genes. 

Data pre-processing is done to clean the acquired dataset of genes. It involves handling missing values, encoding 

categorical data etc, Dimensionality reduction is the process to reduce the higher dimensions into lower dimensions. 

Since gene datasets are distorted and large dimensionality reduction is very important. Then for the third module 

isolation forest algorithm is used for the anomaly detection. 

Dataset Availability: 

The dataset has been collected from a website named ‘Gemma’ which is used for the analysis, sharing and using of 

genomic data. 

https://gemma.msl.ubc.ca/expressionExperiment/showExpressionExperiment.html?id=529 

The top 250 PD genes used is a dataset which is derived from the above given dataset. It is obtained from ‘Kaggle’. 

https://www.kaggle.com/andrewgao/top-250-parkinsons-genes 

STEPS 

Data Pre-processing: 

1. Getting the dataset 

2. Importing libraries 

3. Finding and handling missing data 

4. Encoding categorical data 

5. Splitting of training and testing of data. 

Dimensionality Reduction: 
1. Choose the size for reducing the original features  

2. Define encoding layer 

3. Define decoding layer  

4. Build the autoencoder model 

 
Fig 1: Autoencoder model 

Isolation Forest Algorithm: 
This is done to a dataset containing PD genes, and these are trained in such a way that when a normal gene is 

encountered it is treated as an anomaly. 

1. Importing the libraries 

2. Contamination is defined. 

3. Training the dataset 

4. Anomaly detection 
 

RESULTS AND DISCUSSION 
The Parkinson’s disease genes are taken from the dataset and the 250 PD genes (approx..) are fed to the anomaly 

detection algorithm and are trained. Once a gene other than the PD genes are fed to the algorithm then an anomaly is 

detected. When the PD genes are encountered then it shows a 1 as output and if a normal gene or a gene other than 

the PD genes are encountered then the output is -1. 
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Fig 2: Label encoding of the dataset 

 

 
Fig 3: Normalization of the dataset. 

 
Fig 4: Output of the model encountering PD gene (output = 1). 

 
CONCLUSION 
This model is used for disease gene prediction of Parkinson’s disease. The anomaly detection algorithm isolation 

forest is used in the model which can be efficiently used in datasets with low time complexity. 

 

FUTURE WORK 
It can be done to very large datasets. Future research can be done in other disease genes also. 
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