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Need of Machine Learning In Bioinformatics
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Abstract: The complexity of biological data has emerged the
need of powerful and modern data analysis with computer tools
and techniques. In order to satisfy the requirements of various
processes in the biological data machine learning can provide
different kinds of learning algorithms and this helps the
computer can automatically learn by experience and construct a
model for future output cases. This paper have discussed about
the various biological data need to be processed with
bioinformatics and techniques which are used in machine
learning for achieving the analysis of biological data for
creating model for them, and also some of the applications of
machine learning in bioinformatics explained briefly.
Keywords: About bioinformatics, machine learning, machine
learning methods, applications of machine learning in
bioinformatics

I.

be accurately analysed by machine learning. This paper
discuss about how these biological data be processed and
making sense of data by using machine learning techniques.
A. Bioinformatics Research Area
a) Sequence Analysis
In computational biology, the most primordial operation is
sequence analysis. These operations identify which sequence
is identical and which part differs in analysis of biological
data and genome mapping processes. This analysis
manipulating the DNA, RNA, peptide sequence to
understands its features, structure, function and evolution.
The DNA sequencing process determines the order of
adenine, guanine, cytosine, and thymine.

INTRODUCTION

In Recent years, Rapid increases in biological data require
computational analysis. Bioinformatics is one of the main
applications of computer technology for the management of
information in biological data. Biological molecules and
sequences can provide the information needed to process
various tasks like extracting the data, arranging the data, the
properly analysing the data, and interpretation of the data
which can be used for achieving different kinds of process in
bioinformatics. Main target of bioinformatics is sequencing
DNA and some kind of mapping. By the rapid development
over various molecular, genetic and genomic researches the
field related to molecular biology can produce a mass amount
of information. There are so many biological processes are in
the decade of biological research area that leads to increase
the understanding of the process by using the computer
science and information technology. The bioinformatics goal
is to improve the different perspective of understanding the
biological information. This can be achieved by machine
learning especially for accurate classification and prediction
of tremendous amount of data from changing environment
[2]. Analysing huge collection of biological data includes
gene finding, gene expression, gene classification,
microarray data, disease gene prediction, statistical
framework of protein- protein interaction, clustering of
similar gene data and etc., Feature extraction from different
kinds of input and output relationships of biological data can
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Figure 1: Genome Sequencing
b) Genome Annotation
Annotation is detailed description of individual genes and
its RNA product. It also marks the gene and other features of
biological in a DNA sequence. Annotation process can
determine the coding regions and non-coding regions of a
particular genome, genome functions and genome positions.
There is some annotation software system available which
is used finding and mapping various genes, introns and
exons, repeats, regulatory elements and mutations. Genome
software systems needs genome database to retrieve
information from the genome data like name of the gene,
protein product and DNA sequence behaviours [3]. Some of
the software tools for annotation
1. Blast2Go
2. GREAT
3. DAVID
4. Genes2Go
5. KOBAS
6. FUNC
7. Annotare
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8. GOTA

Figure 2: Genome Annotation
c) Gene Expression Analysis
Gene product contained more information about RNA or
protein. All the time these complete data not needed. By
using gene expression analysis we can find the relevant
expression from the gene. It has steps to convert the DNA
sequence to express as RNA and protein products [4]. Using
promoters and activators gene expression can be processed
for analysing. Here measurement of mRNA levels with
different techniques for example
1. Expressed cDNA sequence tag(EST) sequencing
2. Microarrays
3. Serial analysis of gene expression(SAGE) tag
sequencing
4. Massively parallel signature sequencing (MPSS)
Developing statistical tools for separating signal from noise
in high throughput gene expression is the major research
area from this gene expression analysis.
d) Protein Expression Analysis
Protein expression is describing which proteins are
arranged, modified and regulated in organisms. These
analyses are required to study the structure of the protein,
interaction of protein and functions, comparisons of the
structures and functional predictions. It also predicts the
actual gene activity [5]. Some of the measures can provide a
snapshot of microarrays, mass spectrometry (MS), and high
throughput (HT) in a biological sample. These
measurements are making very sensible for protein
expression analysis in bioinformatics.
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e) Mutation Analysis
Genomes are rearranged in complex or it may be in
unpredictable way if the gene is having affected cells. Many
techniques are used to identify the mutations in the gene to
determine the disease impacts from the genome product [6].
The main process of genetic approach begins with mutants
only.The following steps are necessary for identifying the
mutants from the gene:
1. Designing an Effective mutation – detection system
for analysing.
2. A mutagen used to generate a huge collection of
mutants that will display variants in the process.
3. By using complementation test group the mutations
into genes.
4. The genes can be characterized by structure and
function of each.
5. Isolating the gene based on DNA technology.
Depends upon the disease the affected cells of the gene
mutation are different. Based on the requirement detection
system be designed to identify the mutants.

Figure 3: Sample analysis of breast cancer mutation
analysis
f) Protein structure prediction
Protein structure prediction is determining the amino acid
sequence of a protein on the gene that codes for this
prediction. This protein structure is generally a primary
structure and also it is unique one in the gene environment.
Understanding the knowledge of this structure is important
for the function of the protein. This type of prediction
maximum involved in drug design for a various types of
diseases respective to the protein structure and also designing
of novel enzymes.
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II. MACHINE LEARNING IN BIOINFORMATICS

Figure 4: Protein Structure Prediction

g) Modeling biological systems
An important task is needed for mathematical biology to
developing an efficient system to solve various processes by
modeling biological systems. These kind of computational
systems are used to develop and make use of efficient
algorithms, visualization and data structures and
communication tools for the combination of huge quantities
of biological data with the aim of modeling in the computer.
h) High Throughput Image Analysis
Biomedical image analysis provides accurate diagnostics
and it the systems make measurements from large or
complex set of images, it also supports fully automatic the
various processes and quantification analysis of high
information content biological images. By developing a
complete set of analysis system may replace the observer.
Some examples of image analysis like clinical image
analysis, DNA mapping, Bio image informatics,
visualization.
i) Comparative genomics
It is the study of relationship of different kinds of genome
structure and process across various biological
environments. It provides more application in genomics
especially in gene finding to discover a non-coding
functional elements of the genome can be recognized.
Comparative genomics accomplishes both identical and
differences in the proteins, RNA, and regions of various
organisms. One of the recent research papers of computer
science is comparison of different kinds of genomic data. It
provides the detailed view of how organisms are related to
each other in the genetic level; by analysis these researchers
can easily understand the structure of molecular levels. It also
identifies the unique characteristics of each organism in the
gene.
B. Bioinformatics Tools
To solving various problems in biological data using
computer technologies we have some tools for achieving the
goals of bioinformatics. Such as

In traditional computer system which is used to solve the
biological data not able to adopt with the complex data and
also not to deal with rapid increment of data in the real world.
Machine Learning plays a vital role to solve the problems in
existing techniques of bio informatics. Biological data needs
to be diagnosing by various techniques to predict different
kinds of process in genome data products. That can be
automatically learned by the computers and produce
tremendous amount of support in the field of bioinformatics.
Machine learning provides adaptive environment for
learning in various aspects such as learning by experience,
learning by analogy, learning by example. Through these
kinds learning capabilities of computer systems can
automatically improve the performance over time based on
the past results [12].
III. APPLICATIONS OF MACHINE LEARNING IN
BIOINFORMATICS
Machine learning in bio informatics includes neural
networks, Markov model, support vector machines, and
graphical models are useful in handling uncertainty and
randomness of data and mainly they are used for genome
analysis such as prediction of coding or non-coding region of
genome also for prediction of RNA etc.,

Figure 6: Bioinformatics Applicati ons
Application of genomic in machine learning are Gene
Expression Data Analysis using Clustering Algorithms
Gene Finding Algorithms using Simple Markov models,
Hidden Markov Model (HMM), Parameter Estimation,
Viterbi Algorithm. Motif Finding Algorithms using different
discrete distribution, Genome Alignment using HMM.
Integration of different biological data for feature extraction
using Classification Algorithms, Random Forest, Decision
Trees, Regression, Naive bayes. Differentiating the various
genes/tfs based on different kinds of group tables like
ANOVA, t-test, F-test.
IV.MACHINE LEARNING ALGORITHMS

Figure 5: Bioinformatics Tools
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Machine learning algorithms can address various
problems in bioinformatics. The algorithms can be as follows
[15]
1. Supervised Learning
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2.
3.
4.
5.

Unsupervised Learning
Semi supervised Learning
Reinforcement Learning
Optimization

A. Supervised Learning
A database contains training data that consists of pairs as
input cases along with desired outputs. By using these
training samples of data the algorithm construct a function
used to predict accurate model that makes future predictions
of output values is unknown. Here two types of tasks are
there,
1. Classification
2. Regression
Classification – When the label is determined as a finite set
of discrete values that task is known as Classification.
Regression – When the label is determined as a finite set of
continuous values that task is known as Regression.
B. Unsupervised Learning
A database contains training data of input cases, its main
function is to partition the training samples into clusters so
that the data in each cluster displays a high
level
of
proximity. Here the labels are not given to train the database.
C. Semi - supervised Learning
A database contains training data that has both labeled and
unlabeled examples, the main goal is to design a model that
able to exactly predict the target of future output cases for
which its output value is not known. Typically, this database
holds a small amount of labeled data together with a huge
amount of unlabeled data.
D. Reinforcement Learning
It allows software agents to automatically manipulate the
optimal behavior within a specific situation, to maximize it
level of performance. A sample beneficial feedback is
needed for the agent to learn its behavior.
E. Optimization
The process of searching for an optimal solution in a space
of multiple solutions of possibility as searching for the
model that best fits the data, optimization methods can be in
modelling.
V.CONCLUSION
Bioinformatics is the study of various process involved in
biological data with computer tools and techniques.
Generally biological data is complex to analyse and in the
rapid development of data need to be processes
automatically and learning through the model which created
by past experience this can be achieved only through
machine learning algorithms. In this study paper describes
different process of biological data with machine learning,
what are the analysis needed to be processed in
bioinformatics, machine learning methods and applications
of machine leaning in bioinformatics discussed.
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