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Abstract

The widely expanding big data analytics empowers the bioinformatics area where various
medical information is gathered and analysis is carried out. It has made a great evolution in
healthcare issues and provides solution in the medical realm. Regulating miRNA expression with
hundreds of genes play a vital role in disease exploration. The integration of miRNA expression
and gene expression is a huge research problem .The exploration of gene expression profiles
leads to drug discovery. This paper provides the overview of big data analytics and enumerates
various informatics and data mining tools and algorithms to integrate miRNA expression and
gene expression.
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I. Introduction

A gene is a small piece of genetic material written in a code called DNA. Gene expression is
the process by which the information contained within a gene becomes a useful product and also
the information from a gene is used in the synthesis of a functional gene product. By mining this
gene expression data brings a great solution for predicting various diseases and implementing
same for precise diagnosis.

1.1 miRNA

Any of a group of short (generally 21 to 3/24 nucleotides in length), non-coding RNA molecules
which fold upon themselves (“hairpins”) and are usually cleaved from large hairpin-containing RNA
(itself often processed from some portion of mMRNA. Any of a group of short
MiRNA is conserved through evolution and plays a role in RNA interference, destroying mRNA
made by specific genes. Suppressing gene expression and controlling translation of target mMRNAS,
thereby regulating critical aspects of plant and animal development. miRNAs (microRNAS) are short
non-coding RNAs that regulate gene expression post-transcriptional

1.2. Big data analytics

Big data analytics have emerged to perform analysis on massive amount of data in
descriptive and predictive manners, to provide intelligent informed decisions. Big data refers to a
high volume of heterogeneous data formed by continuous or discontinuous information stream
[1]. Volume of big data is growing fast in bioinformatics research. Big data is not limited to any
particular physics experiments, data volume is not only raising everyday in bioinformatics
research but it is also supported by decreasing computing cost and increasing analytics
throughput with growing big data technologies [2].
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Il. Related Works

Big data integrates the data and uncover the hidden values from data which aims making
the sense of data. New methodologies, modelling, visualization, machine learning, etc., are
included in the big data analytics [3].

2.1. Human Genome

The human genome contains 21,000 genes approximately At any instant, each of our
cells has some combination of these genes that can be turned on, and others are turned off.
Scientists have to figure out which are on and which are off? Comparative analysis of the genes
from a diseased and a normal cell will help the identification of the biochemical constitution of
the proteins synthesized by the diseased genes. This information is used to synthesize drugs
which combat with these proteins and reduce their effect.

2.2. Microarray technology

The microarray technology has the capacity to determine thousands of genes
simultaneously. Analysing gene expression is very important in biological research. The
data mining algorithms provide various tools to find the specific feature of gene
expression in patients. Using this microarray technology, gene expression profiles acts as great
medical diagnosis tool that provides the state of cell at molecular level [4] using microarray
technology a sample that consists of gene both from normal and diseased persons is taken and
spots are obtained for diseased genes if the gene is over expressed This expression pattern is
then compared to the expression pattern of a gene [5] responsible for a disease.

2.3. miRNA with Gene Expression

miRNA regulates hundreds and thousands of gene expression to find out cause
of  numerous diseases. The integration of miRNA  expression data sets with gene
expression is major key research problem in bioinformatics field. A cloud environment named
BioVLAB-MMIA is introduced for integrated analysis of miRNA and mRNA in gene expression

[6].

2.4. Mining algorithms and bioinformatics tools

Classic Hungarian algorithm and Greedy algorithm is introduced for global alignment of
bimolecular networks which is done in acceptable running time [7]. Regression based algorithm
named bLARS that out performs the state of art algorithm that performs the regulatory
interactions from a predefined target genes [8]. Khmer [9] is a software tool mainly used for pre-
processing large amounts of genomic sequence data prior to analysis with conventional
bioinformatics tools shown in Fig.1 and Fig.2
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Fig.1 Data flow through Khmer software

Algorithms such as Hidden Markov model (HMM) [10] offer pattern recognition among
data sets, in particular nucleotide sequences, Naive Bayes and SVM (Support Vector Machine)
are classification model that is obtained by applying a relatively simple method to a training data
set and categorizes objects based on a set of features for each object respectively. ProMir, a
HMM based tool is a probabilistic co-learning model that is applied to predict human miRNA
genes.

MiRFinder is an SVM-based tool that compares genome-wide and pair-wise sequences between
related species. It identifies hairpin structures from a set of miRNA candidates and excludes non-
robust structures by SVM analysis of 18 different parameters. A BPP (Bit parallel Processing)
algorithm [11] is implemented to quantify miRNAs that produces 91% accuracy and Bowtie
sequence mapping tool is used to increase the speed of operation.

2.5 Mining Algorithm in Gene Expression

Clustering techniques [12] reveals the natural structures and identify the patterns in the
data and clustering algorithms are directly applied to the gene expression data. K-Means
algorithm, partitions the data set into K disjoint subsets. Association rules provide relevant
associations between different genes and gene expression. Other algorithms such as Apriori, FP
growth and LPMiner can be implemented for pattern extraction.

2.6. Big data Analytics in Bioinformatics

Big data plays a significant role in medical field since big volume of data arises from huge
amount of records stored for patients. Big velocity is arising when data is coming at high speed
and big variety comprises to data sets with varying types [13]. The complexity of big data
requires one to invent new softwares tools which help to analyse, store and visualize the data.
Image processing, Signal processing and genomics are the three main areas where big data
analytics concentrates. Some image techniques such as Computed tomography (CT, Photo
acoustic imaging, mammography etc., are applied. Medical signals also possess high volume and
velocity. Analysing genome [14] scale for diagnosing the diseases play a pivotal role in the
bioinformatics field.
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I11. Conclusion

By comparing the gene profiles using various bioinformatics tools and data mining
algorithms, it is possible to extract pattern of gene expression that is related to disease
mechanisms. An insight at the individual genes still remains a drawback where it fails to account
the connections between the genes. This paper concludes that by developing tools implementing
algorithms with mathematical strategy and specific software clusters of correlated genes can be
highlighted which helps to diagnosis the disease of a patient.
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