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Abstract—MicroRNAs(miRNAs), areendogenous, ~22-
nucleotidelong RNA molecules. They bind to the complementary sites 
on target mRNAs and regulate protein production of the target 
transcript by unknown mechanisms. Since the discovery of first 
miRNA in Caenorhabditiselegans, different approaches have been 
pursued for the prediction of miRNAs and their target(s). Because of 
many difficulties and limitations involved in the experimental 
identification of spatially and temporally expressed miRNAs, many 
computational approaches have been successfully employed for 
prediction of miRNAs and their target(s). In the present study is 
demonstrated a genome-wide computational approach to predict 
miRNAs and their phylogenetic analysis in Apisflorea from known 
micro RNAs of Apismellifera. 67 miRNAs were predicted by genome-
wide homology search against all the reported miRNAs of 
Apismellifera. These miRNAs were further validated by phylogenetic 
analysis. Over one third of the genome appears to be regulated by 
miRNAs which are involved in fundamental cellular processes and 
are negative regulators of gene expression. MicroRNAs (miRNAs) 
are evolutionary conserved across broad phylogenetic distances and 
have gained considerable attention about evolution, genetic and 
phylogenetic analysis. Comparing sequences of miRNA precursors 
within a species and between closely related species should thus help 
to determine patterns of molecular evolution and the timescales at 
which different aspects of the evolution of miRNAs can be best 
investigated. Prediction and phylogenetic analysis of microRNA from 
honey bee will serve as a purpose as it is not only valued by farmers 
for its ability to produce honey and pollinate crops, it also has its 
importance in agriculture, the honey bee serves as a model organism 
for studying human health issues including immunity, allergic 
reaction, antibiotic resistance, development, mental health, longevity 
and diseases of the X chromosome. 

1. INTRODUCTION 

Micro-RNAs (miRNAs) are a subset of small non-coding 
RNAs that are 18-24 nucleotides long and have a key role in 
regulating gene expression in eukaryotes. They are produced 
from a primary full-length transcript (pri-miRNA), which is 
cleaved to form hairpin structures around 70 nucleotides in 
length [1].These are called precursor miRNAs (pre-miRNAs) 
and are exported to the cytoplasm to be processed further to 
functional mature miRNAs by the ribonuclease Dicer[2]. 

Finding miRNA precursors in genomes is an important task, 
where computational methods are required. The goal of these 
methods is to select potential pre-miRNAs which could be 
validated by  
experimental methods. Experimental identification of miRNAs 
is difficult and cumbersome. Consequently, several 
computational methods have been developed and employed 
for reliable and rapid identification of temporally, spatially and 
meagrely expressed miRNA genes. Among many approaches 
that are being used for the prediction of miRNAs, the one 
based on phylogenetic conservation of sequences across 
multiple species is reported to provide reliable prediction of 
functional miRNAs [3]. 

The miRFinder program predicts miRNAs based on the 
mature miRNA sequences[4].We carried out a whole 
genomehomology search of A. florea against all the miRNAs 
of A.mellifera reported in the miRNA registry. We 
intentionally used the phylogenetic conservation approach 
considering that each predicted miRNA could be compared 
with its experimentally validated miRNA homologue. 

Honey bees play a critical role in agriculture. The most 
important role honey bees play is actually not honey 
production, but pollination [5]. Honey Bee stings are routinely 
used for treatment of arthritis, multiple sclerosis and other 
auto-immune diseases[6].miRNAs usually have perfect or 
near-perfect pairing with their messenger RNA targets and 
induce gene repression through degradation of their target 
transcripts [7, 12].A miRNA may have multiple different 
mRNA targets, and a given target might similarly be targeted 
by multiple miRNAs[8].MicroRNAs are significant 
phylogenetic markers because of their astonishingly low rate 
of evolution[9]. 

2. MATERIALS AND METHODS 

2.1 Prediction of miRNAs 

A total of 218 precursors and 222 known mature miRNA 
sequences of Apismelliferawere identified and downloaded 
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from miRBase[10].The genome sequence of target organism 
Apisfloreawas available at NCBI database. 

2.2 Homology search 

A BLASTn [11] search of all the 222 miRNA sequences in the 
whole genome sequence of A. florea was carried out with the 
evalue< 0.01 and the default parameters were used, including 
low complexity filter. The two criteria used for screening the 
BLAST results were:1) More than 80% identity between each 
potential A.mellifera, 2) The length difference between each 
potential T. castaneum miRNA and the corresponding miRNA 
in the reference set is not more than three base. 

2.3 Secondary structure validation 

Pre-miRNA sequences were extracted using a sliding window 
of about 100 nt. in size (moving in increments of 
approximately 10 nt.) from the region ~80 nt upstream of the 
beginning of the mature miRNA to ~80 nt downstream of the 
miRNA. Extracted miRNA precursor sequences were then 
submitted to Mfold for checking of the fold-back secondary 
structure[13]. The three criteria used for selecting premiRNA 
structures were: a)Structure should have free energy change 
(ΔG) less than or equal to –18kcal/mole, b)The bulge size (un-
pairing) should not be more than 7 bp and c)Mature miRNA 
hit should be on the stem region of hairpin structure. 

2.4 Phylogenetic analysis 

To study conserved micro RNAs as predicted in Apisflorea 
genome phylogenetic analysis was performed using MEGA 5 
software [14, 15]. Blastn homology search was performed for 
all predicted precursor micro RNAs to find their homologues. 
The blast results were selected on basis of two criteri a)The e-
value < 0.002, b)Sequence identity should be more than 85%. 

Phylogenetic analysis of the miRNA sequences selected on 
basis of above criteria through UPGMA was obtained using 
MEGA5 software. A tree was constructed by the software 
showing the ancestral relationship among the sequences. The 
tree gives different clusters, showing their relationship with 
each other. The sequences which lie in the same cluster are 
closely related with those lying in distant clusters. 

3. RESULTS AND DISCUSSIONS 

A BLASTn search of all the known mature miRNAs of 
A.mellifera against the whole genome sequences of A.florea 
resulted in 149 hits. The 149 extracted precursor sequences of 
A.floreawere submitted to Mfold to predict secondary 
structure. The secondary structure of the sequences were 
selected on the basis of three criteria: Delta G value less than 
or equal to -18kcal/mol, bulge size (un-pairing) should not be 
more than 7 bp,mature miRNA hit on the stem region of 
hairpin structure.Finally, the screening resulted in 67 potential 
miRNAs (Table 1) and their premiRNA sequences, which can 
fold back and make typical hairpin-like secondary structures. 
This result made us find mature potential microRNAs of 

Apisflorea that conserved as in Apismellifera. The genomic 
locations of every potential microRNA can be seen in the 
Table 1. 

Table 1: Details of genomic locations and sequences of 67 
predicted microRNAs (miRNAs) from Apisflorea. 
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67 predicted micro RNAs in the present study included three 
copies of afl-mir-279 without one or two mismatches and two 
copies of afl-mir-92, afl-mir-9, afl-mir-263, afl-mir-927 with 
one or two mismatches in mature micro RNA sequence. Micro 
RNAs are conserved along species,this will be further verified 
by using phylogenetic approach. 
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4. PHYLOGENETIC ANALYSIS OF PREDICTED 
APISFLOREA MIRNAS 

Blast search for all the predicted precursor micro RNAs was 
performed. The resulted hits were selected on basis of more 
than 85% identity ande-value should be less than 0.002. This 
resulted in selection of 4 potential precursor sequences having 
the accession no.NW_003791204, NW_003789938, 
NW_003789699,NW_003790748. Each of the four Apisflorea 
miRNA sequences were studied for their similarity patterns 
and BLAST was therefore performed. The sequences having 
lowest e-value are more closely related, while the difference in 
e-value shows the dissimilarity among them.Phylogenetic 
analysis of the four A.floreamiRNA : microRNA 277 
(MIR277), 971 (MIR971), iab-4 (MIRiab-4), 8 (MIR8),9a 
(MIR9a) has been done through MEGA 5.0.  

5. INTERPRETATION OF PHYLOGENETIC TREES 

The UPGMA rooted tree diagram of miRNA 277(mir 277) 
shows different clusters formation. Organism that originated 
from same ancestors, are placed in same clusters, whereas, 
those which are distant from each other are placed in separate 
clusters. D.erectamir-210 precursor RNA, D.sechellia mir-210 
precursor RNA, D.yakuba mir-210 precursor RNA, 
D.willistoni mir-210 precursor RNA,D.mojavensis mir-210 
precursor RNA lie in the same clusters. D.psuedoobscuramir-
210a precursor RNA and D.persimilis mir-210 lie in same 
cluster. A .mellifera mir-210 and Nasoniavitripennisalso lie in 
same cluster and are distant from the rest of the clusters. (Fig. 
1). 

 

Fig. 1: Phylogenetic tree of A.floreamicroRNA 277 (MIR277) 

6. CONCLUSIONS 

We have predicted and characterized 67 miRNAs by genome-
wide homology search against all the reported miRNAs. These 
miRNAs were further validated by statistical and phylogenetic 

analyses. These miRNAs in A. florea will serve as useful 
resources for initiating studies on their experimental validation 
and functional analyses of miRNA-regulated phenotypes in A. 
florea through gene knockdown and transgenesis.In this study, 
miRNAs were analyzed for their relationship with each other 
and pattern of variations among different organisms, and it is 
hoped that it will enhance our understandings on the use of 
miRNAs in therapeutics for the treatment of various diseases 
which are the main focus of modern research these days in 
molecular studies. Four sequences NW_003791204 , 
NW_003789938, NW_003789699,NW_003790748 were 
predicted from A.mellifera and phylogeneticanalysis of the 
miRNAs through MEGA 5 was performed which showed their 
relationship among each other and pattern of variations among 
different organisms. miRNAs are evolutionary conserved 
across broad phylogenetic distances. Comparing sequences of 
miRNA precursors within a species and between closely 
related species should thus help to determine patterns of 
molecular evolution and the timescales at which different 
aspects of the evolution of miRNA precursors are best 
investigated. The predicted miRNAs reported in the present 
study will serve as potential resources to initiate their 
experimental validation. The outcome of this experimental 
validation should give valuable information to carry out 
functional analysis of miRNA-regulated phenotypes relevant 
to basic and applied biology of insects in general and 
hymenopetrans in particular. 
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