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Next generation sequencing (NGS) technology is better method for genome and transcriptome sequencing. NGS
technologies are relatively easy and error free compared to the Sanger method. With the help of NGS we can
identify gene structure as well as transcriptome sequencing. A typical metadata driven management, analysis
and visualization of G-Protein coupled receptor (GPCR) dataset in different-different species is reported here. We
considered the assignment of GPCR reads to gene families using BLAST for identification of genes and introduced
a clustering method which reduces the complexity of metagenome dataset. We report that the clustering method
is more accurate than the direct assignment for studies of the Homo sapiens GPCRs and other GPCRs in general.
Along with the advent of next-generation sequencing platforms, several high-performance sequence analysis
pipelines will be helpful for the detection of type 2 diabetes.
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INTRODUCTION

Study of GPCR genes in different species and their
frequencies of genetic variations ]using
next
generation sequencing can provide DNA-protein
association on a genome scale.. Next generation
sequencing technologies are powerful in detecting the
genomic locations of DNA as well as DNA binding
proteins ], NGS technologies offer opportunities and
challenges for sequencing studies [1-10], typical
metadata
driven
management
analysis
and
visualization of GPCR dataset in different species
[11,12]. In the present paper we paper considered the
assignment of GPCR reads to gene families using BLAST
[13] for identification of i genes and introduced a
clustering method which reduces the complexity of
metagenome Operational Taxonomic Units (OTU)
datasets [14]. On the basis of simulated metagenome a
metadata set for GPCR’s was generated. We show that
the clustering method is more accurate than the direct
assignment, and generate heat map plot according to
GPCR’s in different species.
http://bioinfo.aizeonpublishers.net/content/2014/6/bioinfo538-542.pdf

MATERIALS AND METHODS

Metadata associated with the OTU data, refers to
information about the GPCR sequences data, in this
work a description of the GPCRs and species from
which the sequence data were generated is used as
metadata. Library (nomenclature) represents all of the
GPCR’s sequences generated from multiple libraries. In
this work one-to-one relationship between libraries
and GPCR’s was analysed. Metadata for each library
includes the anatomical position, GPCR environment
description, acquisition methods, Metadata needs to be
imported only once.

Metadataset- Meta dataset also have quality
information associated with the read and predictions
about potential GPCRs within the genome in different
species.

Hierarchy & OTU- This option creates two panels on
workspace screen, the upper panel shows the
hierarchy, and the lower panel shows the OTUs. The
hierarchy panel is exploration of the dataset in tree
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format, and OTU panel shows lateral view of the data
from GPCRs.

Library- Percentage of library tends to be more useful,
and important since the total number of counts
received from multiple library is beyond the control.
Using percent of library allows fair comparison of
libraries, otherwise libraries would have very large
number of counts [15].

RESULTS AND DISCUSSION

Studies of the Homo sapiens GPCRs, and other GPCRs in
general, along with the advent of next-generation
sequencing platforms and several high-performance
sequence analysis pipelines are helpful for the

detection of type 2 diabetes. In this work we aim to
develop a clustering method with the help of all
available information to accurately align as many
GPCRs as possible for Meta dataset.
An overview of the dominant organisms that exist in
the dataset was generated using OTU stacked bar graph
(Figure 1), This figure shows only the top 10 taxa of the
orphan GPCRs, and total value of the first OTU in the
column is 31.35, and total value of the 10th OUT in the
column is 1.41. X axis represents the OTU percent of
total whereas Y axis represents the library name.
Different colors represent the source organisms or
species of GPCRs. Red and brown appear to be
dominant colors in this OTU Stacked Bar Chart and
correspond to Homo sapiens.

Figure 1. OTU Stacked Bar Chart of the top 10 most prevalent taxa. The hierarchy panel is exploration of the dataset in tree
format, and OTU panel shows lateral view of the data from GPCRs.

Another useful way to generate an overview of the
organisms in the Meta dataset was based on using pie
chart (Figure 2) which helps to generate graphical
depictions of the taxonomic hierarchy of 22 total
libraries. Different wedges colors shows percentage of
most prevalent phylum in the data set. Different species
shows different wedges colors in form of percentage.

Beta Diversity (Morisita-Horn)- With the help of Beta
Diversity GPCRs libraries can be represented in form
of Morisita-Horn heat map. These heat maps give an
estimate of the similarity of the GPCRs from different
organisms into two anatomical positions (Fgiure 3).
http://bioinfo.aizeonpublishers.net/content/2014/6/bioinfo538-542.pdf

Morisita-Horn is an often used metric that gives insight
into similarity or dissimilarity index of different sets of
GPCRs. Meta datasets by looking at the patterns of all of
the different OTUs simultaneously. Anatomical
positions with Morisita-Horn values near one imply
that the GPCRs Meta dataset of taxonomy patterns are
very similar and appear in black color. While
anatomical positions with Morisita-Horn values near
zero imply that the GPCRs Meta dataset of taxonomy
patterns are very different and appear in red color
(Figure3). Based on this dataset the Homo sapiens
GPCRs is more similar across subjects than the others.
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Figure 2. Taxonomy Pie chart of the Phyla, Meta dataset using pie chart which helps to generate graphical depictions of the
taxonomic hierarchy of 22 total libraries.

Figure 3. Morisita-Horn Heatmap Plot, Beta Diversity viewing GPCRs libraries in form of Morisita-Horn heat map.

OTU Heat Map Plot-. The similarity of the GPCRs from
different organisms with the help of OUT heat maps
also classifies into two anatomical positions of four
organisms. Anatomical positions with OUT alues near
100 implyi that the GPCRs Meta dataset of taxonomy
patterns are very similar and appear in black color.

http://bioinfo.aizeonpublishers.net/content/2014/6/bioinfo538-542.pdf

While anatomical positions with OTU values near zero
imply that the GPCRs Meta dataset of taxonomy
patterns are very different and appear in red color
(Figure 4). Based on this dataset the Homo sapiens
GPCRs is more similar across subjects than the others.
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Figure 4. OTU Heat map Plot of GPCR142, where Y axis represents some selective species.

The Manhattan plot in Figure 5 shows logarithmically
transformed p-values, with higher peaks representing
lower, and lower peaks representing significant pvalues. The horizontal lines represent p-value of 0.08,
0.09, and 0.01. Inclusion of the p-value=1 line is
intended to highlight taxa that are approaching
significance analysis. The X axis represents the
alphabetical position by number of each OTU name in
the two part format. The first significant peak position
0.8 corresponds to Homo sapiens GPR141, , the second
significant peak position 0.7 corresponds to Homo

sapiens GPR146, , the third peak position 1.0
corresponds to Homo sapiens GPR148, and the 4th
significant peak position 0.8 corresponds to Homo
sapiens GPR162,. , The 5th significant peak position 0.8
corresponds to Homo sapiens GPR171, The 6th
significant peak position 0.7 corresponds to Homo
sapiensGPR182, and the 7th significant peak position
0.5 corresponds to Homo sapiens GPR23, respectively.
The peaks with high alpha index are regarded as higher
proportion and relative abundance in the dataset and
vice versa for lower peaks.

Figure 5. Two parts results displayed as a Manhattan plot.
http://bioinfo.aizeonpublishers.net/content/2014/6/bioinfo538-542.pdf
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CONCLUSION

Studies of the Homo sapiens GPCRs, and other
community GPCRs in general, along with the advent of
next-generation
sequencing
platforms,
have
dramatically increased the scope of genomics related
work. In the present work we have carried out
metanalysis of orphan GPCR datasets and visualized
the results using OTU heat maps, Manhattan plot and
Morista-Horn heat maps. Different GPCR metadatasets
were created using data from different organisms as
well as orphan GPCRs from Homo sapiens. The results
indicated that the different orphan GPCRs from Homo
sapiens were closely related to each other as compared
to GPCRs from other organisms. These studies can
provide an insight into the mechanism of action of
orphan GPCRs and will be helpful in drug designing
processes
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