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Abstract— Bioinformatics is the application of
information technology to the study of living things,
usually at the molecular level. Bioinformatics involves
the use of computers to collect, organize and use
biological information to answer questions in fields like
evolutionary biology. A fascinating application of
bioinformatics or the use of programming and software
development to build enormous datasets of biological
information for research purposes and linking big
pharmacy companies with software companies,
bioinformatics is growing in demand and offers good job
prospects for computer science researchers and
graduates interested in biology, medical technology,
pharmaceuticals and computer information science. The
classic data of bioinformatics include DNA sequences of
genes or full genomes; amino acid sequences of proteins;
and three-dimensional structures of proteins, nucleic
acids and protein-nucleic acid complexes. This paper
also presents a survey on bio informatics strategies used
for disease diagnosis and prediction.
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1. INTRODUCTION

Bioinformatics is a science field that is similar to but distinct
from biological computation, while it is often considered
synonymous to computational biology. Biological computation
uses bioengineering and biology to build biological computers,
whereas bioinformatics uses computation to better understand
biology. Bioinformatics and computational biology involve the
analysis of biological data, particularly DNA, RNA, and protein
sequences. The field of bioinformatics experienced explosive
growth starting in the mid-1990s, driven largely by the Human
Genome Project and by rapid advances in DNA sequencing
technology.
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Fig-1: Bio Informatics Architecture

2. BIO INFORMATICS PATHWAYS

The figure 2 shows the web content mining process
and the information retrieved in the structured format.
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Fig-2: Progress of Web Content Mining

3. APPROACHES OF BIO INFORMATICS

The first approach to predicting the AMR is to analyze WGS
(e.g., llumina sequencing) data by identifying the presence of
known ARG or gene variants. Some genes are endogenous to a
given species/strain, while others reside on mobile genetic
elements (plasmids) that can be shared between species.

The second approach to the AMR analysis and prediction is to
study changes in gene expression of the isolate upon drug
treatment. Suzuki and colleagues induced E. coli evolution in
the lab under pressure of 11 AB with different concentrations
to obtain strains resistant to these drugs with various degrees,
measured in terms of minimum inhibitory concentrations
(MIC) [4]. Subsequent gene expression analysis (based on
microarray) allowed them to study dynamic compensatory
mechanisms in the pathogen. They found 8 genes (acrB, ompF,
cyoC, pps, tsx, oppA, folA, and pntB) whose expression levels
allowed for a linear regression model achieving correlation
with experimentally determined MIC with R2 ranging from
0.54 to 0.75 per drug. Darnell and colleagues studied
transcriptional response of E. faecalis (strain JH2-2) to
teixobactin [15].

The third approach to elucidating the AMR mechanisms is gene
agnostic and based on global genomic comparison of multiple
strains with various susceptibility to different drugs. Pamphlet
compared 110 reference and 12 metagenomically detected
strains of E. coli, both commensally and outbreak-related, with
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respect to their genomic content and gene expression profiles

[7].

The last approach, orthogonal to those described above, takes
advantage of metabolic profiling. Yang and colleagues treated
E. coli with 3 AB and analyzed the changes in the metabolite
profiles [14]. By combining the known metabolic pathways of
the organism with experimentally measured boundaries of
metabolite concentrations upon drug treatment, they were

6. IMPLEMENTATION IN DISEASE DIAGNOSIS

recognition and assembly

¢ Investigate integral functional units (dynamic

form and function of large macromolecular and

supramolecular complexes)
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< Study protein-protein and protein-nucleic acid

able to conduct flux balance analysis (FBA).

4. LITERATURE SURVEY

The following table-1 shows the literature survey in

a sketch format,

Table-1: Literature survey data

[3]

Research Articles Disease Disease
Analysis Prediction

Typewriter by Binary SvR

Gordon etal.,, 2014 iiari Z"; lococcus classification;

CA

By Suzuki et al.,

Escherichia coli

Regression, MIC;

etal, 2015 [6]

M. tuberculosis

2014 [4] EA
PhyReS.SE by Mycobacterium Bmal."y. SVR
Feuerriegel et al,, tuberculosis classification;
2015 [5] CA

Binary SvR
Mykrobe by Bradley | S. aureus,

classification;
CA

PanPhlAn by Scholz

Binary SvR

E. coli classification;
etal, 2016 [7] PCU

E. coli,
PointFinder by Campylobacter | Binary SvR
Zankari et al., 2017 Jjejuni, classification;
[8] Salmonella CA

enterica
By Zampieri et al.,, . NA;
2017 [9] E. coli EA
By Mahe and Logistic

S. aureus, .
Tournoud, 2018 M. tuberculosis | resression;
[10] ) PCU
By Kavvas et al,, , NA;
2018 [11] M. tuberculosis PCU
CRyPTIC Binary SvR
consortium, 2018 M. tuberculosis | classification;
[12] CA

By Drouin et al,,

Multi-class

E. coli classification;
2019 [13] PCU
By Yangetal, 2019 Enterococcus NN regression;
[14] faecalis EA
By Darnell et al., E. coli NA;
2019 [15] EA

5. ISSUES IN WEB CONTENT MINING

v' Protein structure prediction

Homology searches

v
v" Multiple alighment and phylogeny construction
v

Genomic sequence analysis and gene-finding

5

%

3

*

Bridge the gap between computationally
feasible and functionally relevant time scales

Improve multiresolution structure prediction
Combine classical molecular dynamics
simulations with quantum chemical forces

Sample larger sets of dynamical events and
chemical species

Realize interactive modeling

Foster the development of bimolecular
modeling and bioinformatics

Train computational biologists in teraflop
technologies, numerical algorithms, and
physical concepts

Bring experimental and computational groups
in molecular biomedicine closer together.

7. TOOLS PERFORMANCE

The following table illustrates Bioinformatics tools with
its implementation scope for different types of disease
analysis.

Table-2: Tools Performance Bioinformatics

EnuMol Enumerating Molecular Structures
MIMOX A web tool for phage display analysis
HSEpred |predict Half-Sphere Exposure

from protein sequences

PRORATE | prediction of protein folding rates

SLPFA

Sub cellular Location Prediction with
Frequency and Alignment

INTREPED | an interactive DNA repair

prediction server

IPPI Inferring Protein-Protein
Interactions for YEAST
PURE A Pub med article recommendation

system based on content-based filtering
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8. RECENT TRENDS
» Bioinformatics: Development and prospects
» Molecular Evolution usage frequency bias
» Proteomics: A Revolutionary milestone in
science

Genomic and molecular databases

» Computational genomics, Molecular markers
and plant systematic

» Basic concepts, Integration and biological
importance of databases

» Introduction to Databases and sequence
analysis Database Management System

» Bioinformatics as a tool for identifying and
understanding human diseases

» Bioinformatics in horticulture
Applications of Bioinformatics in vegetable

breeding

» Vegetable gene list for hybridization

9. APPLICATIONS

Y

Varietal Information System

» Plant Genetic Resources Data Base
» Biometrical Analysis

» Storage and Retrieval of Data

» Studies on Plant Modelling

» Pedigree Analysis

» Preparation of Reports

» Updating of Information

» Diagrammatic Representation

» Planning of Breeding Program

10. CONCLUSION

The detailed research survey in the field of disease
diagnosis and prediction based on bio informatics shows
that the higher level of impact in the field of medical
genomes with the cope up towards latest trends and

systematic pathways for the cure of several disease
strategies. The approaches for bioinformatics dealt with
the various level of implications towards the selection
strategies for the procurement and prevention of specific
dangerous mutative viral components. The tools
performance and applications of bioinformatics provides
the several directions for the development of different
methodologies to implement the bioinformatics domain
in several real-time domains. In future this research will
lead the direction of bioinformatics application towards
the control of current pandemic situation of Covid-19.
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