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Abstract

The concept of data integration is critical to the advancement of agricultural and biomedical research in India,
particularly due to un uniformity in the practices that depended upon on multi-disciplinary and multi-technological
aspects. So far, no successful attempts were reported in this aspect especially at national level. This concept note
briefly outlines one of the modules that were proposed to develop under mutli-omics approach.
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Introduction

Substantial extent of research has been carried out over past few
decades to understand the molecular and genetic level information
within the cell that help improving the methodologies in the fields
of agricultural or medical research. However, often the research is
focused at one particular area of expertise by an individual researcher
or a work group and very less number of attempts were made to cross
compare the experimental data with the data obtained from other
platforms. Moreover, these technologies require specific expertise for
data generation and analysis, and it is quite rare to find experiments
that are performed using all of these technologies on the same sample.
As it is already known that genes, transcripts, proteins, metabolites and
all the processes performed in cells form a complex system that requires
each of these and many other components to function collaboratively
[1]. However, based on current technologies or methodologies direct
multi-omics integration either at experimental level/ data analysis level
is not easy [2].

In the proposed study, an attempt will be made to develop separate
modules that include standards, methods and web tools pertaining to
plants/animals/humans etc. in order to integrate the data e.g., on gene
sequence, protein structural and metabolite information respectively.
As a step forward in this process, a plant module for metabolomics
data is being proposed. However, it is very challenging as there is
no standard approach is yet followed by the plant metabolomics
community. Even within the single metabolomics research group, it is
identified that each specific user follows different approach right from
the sample extraction till the metabolite identification. Therefore it
is necessary to build the module as generic as possible that covers all
the aspects of metabolomics information. During the development of
the plant module it is identified that it is complicated to develop the
plant data model together with nutritional or cell studies. Therefore,
it is suggested to develop the modules separately on individual basis
as generic as possible keeping an attention on common features that
may exists directly or indirectly from each module. It is then essential
to integrate these modules with the core system. Then the model is
easily extended by selecting the specific module within the ‘Bio-source
type’ of the Bio-source that acts as a gateway for the different modules
(Figure 1).

All the necessary information for constructing the base models
for each module can be collected by means of interviews with the
experimentalists and literature search. Preexisting data sources and
studies provide more information to build strong domain knowledge
[3-12]. And any other such models that were being developed by other
user communities were also taken into consideration. It is suggested to
use Model-View-Controller based framework [5-12]. It simplifies the
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Figure 1: Schematic representation of modular approach for data integration.

development of web applications by reducing the need for configuration
files and by generating a lot of the things needed in a database-backed
web application.
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