
Overview of Structural Bioinformatics and its Applications

George Oche Ambrose*

Department of Biochemistry, University of Ilorin, Ilorin, Nigeria

DESCRIPTION
Structural bioinformatics is a subfield of bioinformatics
concerned with the analysis and prediction of biological
macromolecules such as proteins, RNA, and DNA in three
dimensions. It works with both empirically solved structures and
computer models to make generalisations about macromolecular
3D structures, such as comparisons of overall folds and local
motifs, principles of molecular folding, evolution, binding
interactions, and structure/function correlations. Structural
bioinformatics is a subset of computational structural biology,
and the term structural has the same meaning as structural
biology. The major goal of structural bioinformatics is to develop
new ways for analysing biological macromolecular data in order
to address biological problems and discover new information.

A protein's structure is linked to its function. Proteins can act as
enzymes by catalysing a variety of chemical processes due to the
presence of particular chemical groups in specific places.
Structural bioinformatics focuses on relationships between
structures based on their spatial coordinates. As a result,
established fields of bioinformatics can better evaluate the
primary structure. The visualisation of protein structures is a
critical issue in structural bioinformatics. It enables users to view
static or dynamic representations of molecules, as well as the
detection of interactions that can be used to infer molecular
mechanisms. Watson and Crick were the first to define the
conventional DNA duplex structure. A phosphate group, a
pentose, and a nitrogen base are all present in the DNA
molecule. Hydrogen bonds between the base pairs adenine and
thymine (A-T) and cytosine and guanine (C-G) stabilise the DNA
double helix structure (C-G). Many structural bioinformatics
investigations have centred on figuring out how DNA interacts
with tiny molecules, which has been the subject of various drug
design studies.

Structural alignment is a method for comparing the shape and
conformation of three-dimensional structures. Even with a small
sequence similarity, it could be utilised to determine the
evolutionary link between a groups of proteins. Structural
alignment entails superimposing a 3D structure on top of

another and rotating and translating atoms to their proper
places.

Structural signatures, often known as fingerprints, are
representations of macromolecule patterns that can be used to
determine similarities and differences. Due to the high
computational cost of structural alignments, comparing a large
number of proteins using RMSD remains a difficulty. Protein
identification vectors and non-trivial information have been
discovered using structural signatures based on graph distance
patterns between atom pairs. Linear algebra and machine
learning can also be used to cluster protein signatures, discover
protein-ligand interactions, and suggest mutations based on
Euclidean distance.

Target selection is done by comparing potential targets to
databases of known structures and sequences. On the basis of
published literature, the importance of a goal can be
determined. Targets can also be chosen based on their protein
domains. Protein domains are re-arranging able building pieces
that can be used to create new proteins. They can be studied
separately at first.

Trials of X-ray crystallography are being tracked. The three-
dimensional structure of a protein can be revealed through X-
Ray crystallography. However, in order to examine protein
crystals using X-ray, pure protein crystals must first be created,
which can take a long time and many experiments. This
necessitates keeping track of trial circumstances and outcomes.

Analysis of X-Ray Crystallographic Data the Fourier transform of
electron density distribution is the diffraction pattern created by
blasting electrons with X-rays. Algorithms to deconvolve Fourier
transforms using partial information are required. To build an
electron density map, extrapolation techniques such as Multi-
wavelength anomalous dispersion can be employed, which uses
the location of selenium atoms as a reference to infer the rest of
the structure. The electron density map is used to build a
standard ball-and-stick model.

NMR spectroscopy data analysis-Nuclear magnetic resonance
spectroscopy experiments provide two-dimensional (or higher)
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Applications 

Structure comparison



data, with each peak corresponding to a chemical group inside
the sample. To convert spectra into three-dimensional structures,
optimization methods are applied.
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