
|| Bioinfo Publications ||  52 

 

International Journal of Computational Biology 
ISSN: 2229-6700 & E-ISSN:2229-6719, Volume 4, Issue 1, 2013, pp.-52-55. 

Available online at http://www.bioinfopublication.org/jouarchive.php?opt=&jouid=BPJ0000220 

ADHIKARY M., DAS S.G., CHAKRABORTY H.J., MUKHOPADHYAY P., VISHAL V., GUPTA M.K., BERA A.R., 
BASU P., GANGULI S.* AND DATTA A. 

DBT Centre for Bioinformatics, Presidency University, Kolkata- 700073, WB, India. 
*Corresponding Author: Email- sayakbif@yahoo.com 

Received: March 26, 2013; Accepted: May 23, 2013  

Introduction 

MicroRNAs are single stranded, endogenous, ranging from 19~25nt 
in length generated from a long precursors. The precursors itself 
fold into hairpin structures and repress the post-transcriptional gene 
expression in both plants and animals. They also induce mRNA 
degradation and translation repression by binding to their target 
mRNAs [1-6]. Short single-stranded mi-RNAs are formed in two 
phases. In nucleus, the miRNA genes are transcribed by RNA poly-
merase ll to generate the primary transcripts (pri-miRNA). The pri-
miRNA contains a cap, a polyA tail and the stem loop which togeth-
er form the hairpin structure. Pri-miRNAs are processed which re-
sults in hairpin intermediates which are termed precursor miRNA 
(pre-miRNA). In the nucleus the RNase III type enzyme Drosha 
together with its cofactor DGCR8/Pasha form the microprocessor 
complex. It cleaves the pri-miRNA to form the pre-miRNA. Then the 
nuclear membrane protein Exportin5 exports the pre-miRNA into 
the cytoplasm. In the cytoplasm, the pre-miRNA binds with the cyto-
plasmic RNase III type protein Dicer and cleaved to form short 22nt 
miRNA with 3’overhangs [7-9]. Following this the microRNA associ-
ates with other partners such as Dicer and Argonaute proteins and 
form the RNA induced silencing complex(RISC) and initiates post 
transcriptional gene silencing (PTGS). But animal miRNA targets 
are interrupted by gaps which are nothing but mismatches between 

the 3’UTR of the target and the effector molecule. 

Now a day’s miRNAs are recognized as a major regulatory gene 
family which regulates at least 30% of all mammalian protein coding 
genes. miRNA has several regulatory motifs which regulate the 
formation of the secondary structure by playing an essential role in 
transcriptional and post-transcriptional regulation of gene expres-
sion. These regulatory motifs activate under proper condition when 
the appropriate regulatory factor binds with it [10-14]. So, here we 
identify the regulatory motifs by using Position Specific Weight Ma-
trix and the result was validated by RegRNA Server. RegRNA is an 
integrated web server for identifying the homologs of regulatory 

RNA motifs and elements from the precursor miRNA sequences. 

Material and Methods 

Data Mining and Clustering 

The work has been done on the miRNA precursor sequences of 
Pan troglodytes, commonly known as Robust Chimpanzee. They 
are great apes that are most closely related to human (they shared 
98% similarity with human). There are several types of regulatory 
RNA motifs such as: (a) motifs in mRNA 5' -UTR and 3' -UTR; (b) 
motifs involved in mRNA splicing; (c) motifs involved in transcrip-
tional regulation; (d) riboswitches; (e) splicing donor/acceptor sites; 
(f) inverted repeat etc. Here we have identified different types of 

regulatory motifs which are involved in splicing. 

The micro RNA precursor sequenceswere retrieved from the miR-
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Base database. Then with the help of position specific weight matrix 
the regulatory splicing motifswere identified which were placed with-
in the sequence which represents the variation found in the aligned 
positions. The score values of the matrix gave us a weighted match 
to any given substring of fixed length. The results were then validat-

ed using the RegRNA web server.  

Among the exonic & Intronic splicing regulatory motifs there are four 
types of exonic splicing regulatory motifs which are exonic splicing 
enhancer motifs, exonic splicing silencer motifs, exon enhancer 
motifs and exon silencer motifs; the three types of intronic splicing 
regulatory motifs such as intronic splicing enhancer motifs, intron 
enhancer motifs and intron silencer motifs. The exonic motifs and 
intronic motifs were then aligned by R-COFFEE Multiple Sequence 
Alignment Server and finally the logos were designed using the 

WEBLOGO3 Server. 

The phylogenetic trees were constructed using maximum parsimo-
ny of PHYLIP’s dnapars/protpars algorithm and the results were 

validated by using the SeaView-4.3.4 software. 

Result 

Among the exon specific motifs the exon enhancer motifs were 
present in greater amount then the exon silencer motifs & exon 
splicing silencer motifs, and it was observed that the exon splicing 
enhancer motifs were the least abundant. Among the intron specific 
motifs the intron enhancers were the most frequent motif pattern 
while the other two i.e. the intron splicing enhancer and the intron 

silencer were the least abundant [Fig-1] and [Fig-2]. 

Fig. 1- Exonic Motifs Bar Graph 

Fig. 2- Intronic Motifs Bar Graph 

The R-COFFEE results indicate that the alignment between the 
intronic motifs range from average to good & the alignment score 

was found to be 57 while the alignment between the exonic motifs 

were better with a score of 81 [Fig-3a], [Fig-3b], [Fig-4a], [Fig-4b].  

Fig. 3a- Multiple Sequence Alignment of Intronic Motifs 

Fig. 3b- Multiple Sequence Alignment of Exonic Motifs 
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Fig. 4a- Sequence Logo of Intronic Motif 

Fig. 4b- Sequence Logo of Exonic Motifs 

The sequence logos of both exonic & intronic motifs were generat-

ed by using the basic Bayesian calculation starting with explicit 

Dirichlet priors (The data was added and then the posterior mean 

relative entropy (the stack height) and Bayesian 95% confidence 

intervals for error bars were calculated [Fig-5a], [Fig-5b]. 

Conclusion 

A large number of conserved RNA regulatory motifs were identified 
in the Pan troglodytes precursor sequences. This vindicates our 
hypotheses that the possible modes of microRNA regulation lie in 

their sequence specific patterns which serve as probable binding 
sites of activator or repressor proteins involved in the process of 
cellular regulation. The identification of RNA regulatory motifs is 
further evidence to the fact that there is a possibility that other regu-
latory elements are also functional in the process of control of mi-
croRNA biogenesis. Future endeavors should focus on the identifi-
cation of these myriad mechanisms of control of the biogenesis 
pathway of microRNAs and identify regulators of the regulatory 

RNAs. 

Fig. 5a- Phylogenetic Tree of Exonic Motifs 

Fig. 5b- Phylogenetic Tree of Exonic Motifs 
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