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ABSTRACT

MicroRNAs (miRNAs) involved are small non-coding RNAs that cause mMRNA degradation and
translational inhibition. They are important regulators of development and cellular homeostasis through
their control of diverse processes. Recently, great efforts have been made to elucidate their regulatory
mechanism, but the functions of most miRNAs and their precise regulatory mechanisms remain elusive.
Today miRNA is considered as potential therapeutic targets and potential diagnostic biomarkers. This
research tries to enumerate miRNA targets in several diseases and to explore the degree of miRNA
regulations on them by implementing data mining technique.
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1. INTRODUCTION
Genome consists of protein-coding genes that code for MicroRNAs and relatives of small RNAs.

Vast majority of MicroRNAs adjust other genes by binding to complementary sequences in the target
gene. For the given DNA sequence, predicting MicroRNA genes and their respective targets are big
issues in biomedical. In order to achieve this, it needs to analyse the MicroRNA and requires intelligent
mining techniques.

1.1 MicroRNAs
MicroRNAs constitute a recently discovered class of non-coding RNAs that play key roles in the

regulation of gene expression. Acting at the post-transcriptional level, these fascinating molecules may
fine-tune the expression of as much as 30% of all mammalian protein-encoding genes. MicroRNA genes
are transcribed by RNA polymerase Il as large primary transcripts that are processed by a protein
complex containing to form approximately 70 nucleotide precursor microRNA. This precursor is
subsequently transported to the cytoplasm where it is processed by a second RNase Il enzyme, DICER,
to form a mature microRNA of approximately 22 nucleotides. The mature microRNA is then incorporated
into a ribonuclear particle to form the RNA-induced silencing complex, RISC, which mediates gene
silencing.

1.2 Data mining and Medical Informatics
Data mining is an essential step in the process of knowledge discovery in databases in which

intelligent methods are applied in order to extract patterns. Medical informatics plays a very vital task in
the use of clinical data. In such discoveries pattern recognition is important for the diagnosis of new
diseases and the study of different patterns found during the classification of data. Computer assisted
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information retrieval may help to support quality decision making and to avoid human error. This leads to
the use of data mining in medical informatics, the database that is found in the hospitals, namely, the
hospital information systems containing massive amounts of information which includes patients’
information, data from laboratories which keeps on growing year after year. With the help of data mining
methods, useful patterns of information can be found to detect and identify the disease.

2. RELATED WORKS

Many researches in MicroRNA is carried out by researchers and global biomedical organization.
However, many challenges are still under experimental conditions.

2.1 MicroRNA Review

MicroRNA expression and sequence analysis database (mESAdb) is a regularly updated database
for the multivariate analysis of sequences and expression of microRNAs provide a series of interactive
analysis tools for testing the association of microRNA sequence characteristics with target gene function,
human diseases and microRNA expression patterns using multivariate analyses. mESAdb is also a meta-
analysis tool for comparative analysis of function and expression for microRNA lists across different
organisms including human, mouse and zebrafish[1]. Human disease genes are separated which depends
on the miIRNA target to the disease genes in two groups: miRNA-targeted disease genes and miRNA non-
targeted disease genes in order to find out the disease class which is mostly targeted by miRNA among all
disease classes. A total of 301 miRNA targeted disease genes are broadly categorized into eight different
disease classes according to the Human Gene Mutation Database (HGMD) [2].

Regression analysis has established AU-rich elements as the most influential genomic property
that determines miRNA hits on disease genes. Jyotirmoy Das et.al. [3], investigated the cause and fate of
miRNA targets on cancer genes that helps in enhancing the knowledge and medicinal improvement of
cancer genes. miRNA expression data have been retrieved from Cancer Miner database which contains
microarray expression data [4] for ten tissues of cancer patients. Then the expression values are averaged
over tissues and then mapped the miRNA expression levels with the dataset.

2.2 Review of datamining using MicroRNA

Data mining provides support for constructing a model for managing the hospital resources which
is an important task in healthcare. Using data mining, it is possible to detect the chronic disease and based
on the complication of the patient disease, prioritization can be made easily so that they will get effective
treatment in timely and accurate manner. Fitness report and demographic details of patients are also
useful for utilizing the available hospital resources effectively. An automated tool using data mining is
proposed by J.Alapont et al., for managing hospital resources such as physical and human resources
Group Health Cooperative provides various healthcare services at lower cost using data mining
techniques [5]. Due to analytical and descriptive ability, Data Mining is widely used in medical field.
Healthcare providers utilize the data mining tools to make effective decision regarding how to enhance
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the patient health, how to provide health care services at low cost and how to predict fraud in health
insurance etc.. Before applying classification technique, there is a need to recognize the redundant and
inappropriate attributes because these attributes act as a noise and outlier which in turn slow down the
processing task. These attributes also have an adverse affect on the performance of classifier. Statistical
methods are used for recognizing these attributes.

The most relevant and useful attributes can be recognized by feature selection methods which in
turn enhance the performance and accuracy of classification model. In the existing system there is no
single classifier which produces the best result for every dataset. In order to check the performance of
classifier, a dataset is divided into two parts- training and testing. So, a classifier is selected only when it
produces better performance among all classifiers. The performance of a classifier is evaluated using
testing data set. But there occurs problem with testing data set. Sometimes, it becomes complex and
sometimes it becomes easy to classify the testing data set. The performance of classifier depends on the
testing data set. In order to avoid these problems, cross validation can be used for both training and testing
the data set [6].

The existing paper emphasizes the statistical methods in the analysis of the associations of
miRNA gene expression with human cancers and related clinical phenotypes. Simple statistical methods
include chi-square test, correlation analysis, t-test and one-way ANOVA. Regression models include
linear and logistic regression survival analysis approaches such as non-parametric Kaplan-Meier method,
log-rank test and semi-parametric Cox proportional hazards models have been used for time to event data.
A Multivariate method such as cluster analysis has been used for clustering samples and principal
component analysis (PCA) for data mining. Bayesian statistical methods have recently made great inroads
into many areas of science [7], including the assessment of association between miRNA expression and
human cancers and multiple testing. A weighted rule-mining technique to rank the rules using two novel
rule-interestingness measures, viz., rank-based weighted condensed support and weighted condensed
confidence measures to bypass the problem. These measures are basically depended on the rank of genes.
Using the rank, we assign weight to each item. RANWAR [8] generates much less number of frequent
item sets than the state-of-the-art association rule mining algorithms. Thus, it saves time of execution of
the algorithm. RANWAR techniques run on gene expression and methylation datasets. The genes of the
top rules are biologically validated by Gene Ontologies and Kyoto Encyclopedia of Genes and Genomes
pathway analyses.

The interface provided by the PUTmIR [9], web server facilitates a vital resource for analyzing the
direct and indirect regulation of human miRNAs. While it is already an established fact that miRNAs are
regulated by binding to their upstream region, this database might possibly help to study whether an
miRNA can also be controlled by the binding to their downstream region. A data mining algorithm [10],
has been used to explore the data of miRNA. Specifically, the author’s aim is to provide the biologists
with a tool that can support them in two challenging tasks, that is, the detection of actual miRNAs target
genes and the identification of the context-specific co-associations of different miRNAs. A further
contribution to the considered research consists in the ranking of the extracted biclusters on the basis of
the semantic similarity between the target genes, which allows the biologists to select the most significant
results easily from a biological opinion. Incremental Fuzzy Mining is tested with real expression datasets
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for both classification and clustering tasks [11]. In this case, uncover hidden patterns are identified and
cancer related outliers are detected. mMiIRNA and mRNA expression for the filtering of sequence-based
putative targets have been anticipated[12]. These models are useful in identifying the most prominent
interactions from the databases of putative targets by dependency analysis, linear regression and Bayesian
approaches.

Clustering algorithms are used for examining gene expression data. It is also intended to
introduce one of the main problems in medical informatics as clustering gene expression data to the
operations research community. Clustering may be performed by grouping genes over samples or samples
over genes. Since the number of genes is normally thousands and many of the genes have low or invariant
expression values, filtering gene expression data to reduce the dimension of the n x m matrix is often
necessary. Gene interactions may be represented by graphs using an adjacency matrix [13]. Lee H et. al
produced cloud workbench to develop an environment for the integrated analysis of microRNA and
MRNA expression data, named BioVLAB-MMIA. The workbench facilitates computations on the
Amazon EC2 and S3 resources orchestrated by the XBaya Workflow Suite. It services as computational
tool to provide on-demand cloud computing resources and workflow. The author states that BioVLAB-
MMIA will be an easy-to-use computing environment for researchers who plan to perform genome-wide
microRNA-mRNA (gene) integrated analysis tasks [14]. Another technigue implemented is an efficient
multivariate filtering designed to analyze the topological properties of a co-expression network in order to
identify potential relevant genes for a given disease [15]. In this research, acute myeloid leukemia, breast
cancer, and diffuse large B-cell lymphoma data sets are used.

Data mining of clinical biochemical examined miRNA results for high-risk population with
cancer and cardiovascular disease[16].Hence data mining techniques such as classification and clustering
play a vital role in recognizing the pattern analysis in miRNA expression that acts as therapeutical
treatment. Predicting the outcome of a disease is one of the most interesting and challenging tasks in
developing data mining applications. The use of computers with automated tools helps in collecting the
large volumes of medical data and making them available to the medical research groups [17].
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