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Abstract

A fusion protein is one whose polypeptide
sequence is composed by joining two or more
different protein sequences with a suitable
linker. Fusion protein exhibits
multifunctional properties derived from each
of their parent proteins. Fusion proteins can
be used in a wide variety of applications and
playing an important role in structural
biology and biotechnology. The major
challenges in computational biology for the
design of the novel bifunctional fusion protein
are the prediction of the structure and linker.
This review highlights the applications of the
fusion protein, linkers and soft computing
techniques for the prediction of the fusion
protein structure.
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1. Introduction

Proteins are large, complex molecules in our
cells and are the essence of life processes. They
are the fundamental constituents of all
protoplasm, involved in the structure of the
living cell and in its function. Proteins are
organic compounds made up of smaller units
called amino acids, which are covalently linked
to each other by peptide bonds. There are 20
standard amino acids that can be combined to
make a protein [1]. Proteins have widespread
applications in pharmaceuticals and medical
diagnosis [2]. In the beginning, natural proteins
were extracted from animal, human sources, or
from plants. Then, Recombinant DNA
technology started a new area of research and
applied aspects of biology [3]. Since then, a
significant increase has been seen in reproducing

natural proteins by Recombinant DNA
technology. It also focused toward developing de
novo proteins that do not exist in nature and are
called as fusion proteins. Fusion proteins are a
class of proteins, constructed by joining two or
more different domain proteins [4]. Fusion
proteins are also called as chimeric proteins or
hybrid proteins. Fusion protein obtains many
functional properties derived from each of the
original proteins, including biological activity
[5]. Many of the research studies revealed that
some fusion proteins have greater stability and
effectiveness over naturally occurring proteins
[6]-[8]. Over the years, researchers have been
using the recombinant DNA technology for the
construction of the fusion proteins due to the
wide variety of its applications such as tissue
engineering, improving enzyme activity, drug
development, half-life extension[7][9],
biomaterial design[10] and analyses of protein-
protein interactions [11][12].  Successful
construction of the fusion protein initially
requires the desired proteins and its
compatibility. If component domains are not
compatible then it leads to misfolding [13]. The
simplest method of fusing selected domains is an
end to end genetic fusion. In some cases, direct
fusing is simple and works best where N or C-
terminal regions of the component proteins act as
a “bridge” to provide enough space between
protein domains for correct folding[14][15].
However, this strategy fails when the N or C-
terminal is not flexible or long enough to avoid
steric hindrance, which reduces the degrees of
freedom in protein bioactivity and may give rise
to undesirable outcomes such as lack of proper
protein folding, low yield in protein production
and decreased bioactivity[16]-[18]. For this
reason, several protein bioactivity studies
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Determination of Protonation Constants of ligands
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IM.V.Ramanjanayelu, "N. Vijaya Kumar and T. Sreevaram
Lecturer in Chemistry, KGRL (A) College, Bhimavaram-534201, AP, INDIA.
2L_ecturer in Chemistry, DNR (A) College, Bhimavaram-534202, AP, INDIA.

3Lecturer in Chemistry, Govt. Degree College, Ravulapalem-533238, AP, INDIA.

Abstract:

Central atom or ion, surrounded by a set (usually 2 to 9) of other atoms, ions or groups, latter being called

ligands. Ligands may be negative (Cl ), positive (NO+) or neutral (NHz). Ligands are classified on the basis
of number of donor groups attached to the ligands, like monodentate (NHs), bidentate (en), tridentate
(terpyridine) and tetradentate (triethylene tetraamine). In this present study calculated the protonation
constants of bis(pyridyl)benzilidene(BPB), Glycine, L-alanine, L-phenylalanine, L-leucine and L-valine in
Dimethyl sulphoxide (DMSOQO). The computations of the protonation constants of the
a-amino acids and BPB from potentiometric and pH metric data were carried out with SCOGS computer
program. The program SCOGS was used to minimise the standard deviation of the fit between the observed
and calculated pH values for the overall titration data.

Key Words:
Central atom, Ligand, protonation constants, Dimethyl sulphoxide and SCOGS.

Introduction:

Co-ordination compounds have always been a challenge to the inorganic chemists. In early days these
compounds seemed to be unusual (hence the name “complex” ions) which defy the rules of valence. The
modern study of co-ordination compounds begins with Alfred Werner (1893) and Sophus Mads Jorgensen.

Co-ordination chemistry pertains to the complexity of the compounds, which do not exist as individual, but
as related groups often surrounding a metal ion in the center. The groups that are bound to the central metal
ion in a symmetrically oriented fashion are called ligands. For a long time, the co-ordination compounds
were considered as a rare and special class of compounds, but later they have been recognized as the most
resorted type of compounds which help the nature to convert the simple inorganic molecules into complex
organic matter. For instance, in the conversion of carbon dioxide and water into carbohydrate in the plants,
a co-ordination compound called chlorophyll [Mg?* complex] plays an important role. A similar iron
complex known as haemoglobin operates in the red blood cells as carrier of oxygen.

Ligands:
Co-ordination compounds are conveniently formulated as consisting of a central atom or ion, surrounded by a
set (usually 2 to 9) of other atoms, ions or groups, latter being called ligands e.g. NH3z, CI, CO etc., ligands

may be negative (Cl ), positive (NO+) or neutral (NHz). Ligands are classified on the basis of number of
donor groups attached to the ligands, like monodentate (NHs), bidentate (en), tridentate (terpyridine) and
tetradentate (triethylene tetraamine) etc.

Figure 1: Structures of Ligands
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Abstract: Coordination compounds have always been playing an important role in human life. A coordination compound consist
central metal ion and ligands. The ligands are classified in different ways, based on charge and dentisity. In the present study a tetra
dentate ligand Bis-(pyridyl)benzilidene (BPB) was prepared and characterized by microanalysis, UV and FT-IR, melting point. and TLC
methods.

Key words: Coordination compounds, ligand. Bis- pyridyhbenzilidene. UV and FT-IR Spectrum

1. Introduction

Coordination compounds have always been a challenge to
the inorganic chemists. In carly days these compounds
seemed to be unusual (hence the name “complex™ ions)
which defv the rules of valence. The modem study of
coordination  compounds begins  with  Alfred  Wemner
(1893) and Sophus Mads Jorgensen.

Coordination chienustry pertains o the complexity of the
compounds, which do not exist as individual, but as related
groups ofien surrounding a metal ion in the center. The
groups that wre bound to the central metal ion in a
symmetrically oriented fashion are called ligands. For a
long time. the coordination compounds were considered as
a rare and special class of compounds, but later they have
been recognized as the most resorted 1ype of compounds
which help e nature to convert the simple inorganic
molecules o complex organic matter  For instance, in
the conversion of carbon  dioxide  and  water into
carbohydrate 1 the plants, a coordination compound
called chlorophyll [Mg**  complex]{l, 2] plays an
important tole A simular won  complex  known  as

haemoglobin{3, 4] operates in the red bloud cells as carrier
of oxvgen.

Ligands:

Coordination compounds are convemieatly formulated as
consisting of & central atom or aon, sunvanded by g st
(usually 2 1w 9) of other atoms, 1wons or goups, latter being
called higands cg. NH; €l CO e, hgands may be
negative (Cl ). positive (INO ) or neutral (NH;) Ligands
are classificd on the basis of number of donor atoms
present in the higand antached to the conral avom or jons,

like monodentate (NH;), bidentate (en), tridentate
(terpyridine) and tetradentate (tricthylene tetraamine) ete.

Structure of the ligand:

Structure of the ligand BPB is

Bis-(pyridylibenzilidene

Experimental;

1 2 mole ratio ol benail (0.01 moly and 2-aminopyrudine
(002 mol) were reated with 1 1o 2 drops ot aceue acud in
100 ml of recutied spint

Lhe noature was retluxed tor 10
brs

The wmusture was cuoled w room femperature and
poured 1t de tonsed water The culuvielesa praduct was
filtered 10 o buckner funnel, drned and recrystallized tram
benzens pyridyl (40 - 60°C), Yickd was S0% (MP 79°C),
Lhe purity of the product was chiecked by TLC method.
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Abstract— Fusion protein structure prediction is one of the most significant and difficult issues in
bioinformatics. Nowadays, structural bioinformatics majorly focuses on predicting the 3D structure of proteins
by various test methods, for example, nuclear magnetic resonance (NMR), electron microscopy or X-ray
diffraction. In this circumstance, fusion proteins are complex proteins because they have many structural
domains. Determining the fusion protein structure utilizing experimental methods is costly because of the costs
of NMR, electron microscopy or crystallography and time consumption. Machine learning methods were
utilized to address the problem, and they've had a lot of success in this field. However, there is still opportunity
for improvement in terms of approaching the limit. This chapter proposes a new technique for fusion protein
structure forecast based on an Enhanced Fuzzy Logic (EFL) soft computing technique. Given a protein sequence
database, this proposed work has to construct candidates of length equal to the query fusion protein sequence,
find a overall figure of fuzzy matching techniques for query with provided fault tolerance, also applying this
overall figure of matches to the secondary structure prediction. Experimental outcomes demonstrated that the
EFL technique effectively predicts fusion protein structure.

Keywords — Peptide, Linker, Linker Flexibility, Fusion protein, Fuzzy logic.

1. INTRODUCTION

Proteins play an important role in nearly entire biological procedures; They are the foundation of life. For
instance, they keep the constructional honesty of the cell, the transfer and room of little molecules, signalling,
control, catalysis, and the immune system [1]— Proteins in nature contain twenty different amino acids.
Amino acids are sequentially linked to the carboxyl group of an amino acid that forms a peptide bond by the
amino group of the subsequent amino acid [2]. At first, proteins are derived from the cells of microorganisms,
plants, and animals. There is a significant increase in the reproduction of natural proteins by recombinant
DNA (rDNA) technology. [3]. It also concentrated on cultivating “de novo” proteins, which are not natural
and are called fusion proteins. A fusion protein is a protein constructed by merging minimum of two kinds
of protein domains. Fusion proteins enhance biological functions through a wide range of biopharmaceutical
and biotechnological devices. The protein structure is necessary for comprehending protein function [4]. To
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Abstract

A fusion protein is a protein with at least two domains that are each encoded by a different gene and are combined into a single polypeptide
by transcription and translation. For example, chromosomal rearrangement could result in the in vivo production of fusion proteins. One
such fusion protein is the one responsible for chronic myelogenous leukaemia, the BCR-ABL protein. Recombinant DNA techniques could
be used to create fusion proteins in vitro. By combining genes or portion of genes from similar or dissimilar organisms, fusion genes and
proteins may be produced. But, real-time lab experiments for automated fusion protein functionality prediction are expensive and time-
consuming. This paper proposes a novel Fusion Protein Functionality Prediction based on a Hybrid Genetic Particle Swarm Optimization
(HybGPSO) algorithm to deal with this problem. The cellular component, biological process, and molecular function of an unannotated
fusion protein by the GO consortium are the three functionalities predicted by this algorithm. The results of the experiments demonstrate
that the proposed HybGPSO algorithm accurately predicts the function of fusion proteins.

1. INTRODUCTION

Fusion or chimeric proteins are proteins formed by combining two or more genes that initially coded for separate proteins [1].
By combining several proteins with the B-galactosidase enzyme in Escherichia coli, a few primary fusion proteins were created
[2]. These fusions were initially used to calculate the protein of interest's expression level. Initially, only proteins from genes
near the f-galactosidase gene were included in fusions. However, Malcolm Casadaban and colleagues later invented in vivo
and in vitro methods that made it possible to fuse practically any protein.

Researchers were first shocked to find that when a protein's carboxy-terminus was fused to the amino terminus of 3-
galactosidase, both proteins retained activity; some of the fusions were functional [3]. Researchers started to create fusions to
other proteins moreover [3-galactosidase were more and more fusions to that protein were created and discovered to have
activity. They discovered that fusing two domains frequently resulted in a fusion protein that kept the activity of both domains.

Other fusion partners have been added using the same method for making fusion proteins, and the fusion partner has
been given new applications. The following are three of the most significant applications of fusion proteins: as tools for cloned
gene purification, as reporters of expression level and histochemical tags to permit visualization of protein localization in a cell,
tissue, or organism [4].

The concept of protein function is not clearly defined and very context-sensitive. Typically, this idea serves as a catch-
all phrase for all types of protein-related activities, whether they are physiological, molecular or cellular. One such classification
has various functions a protein might perform is provided by [5]:

1) Molecular function: The biochemical functions that a protein performs like ligand binding, catalyzing biochemical
reactions and conformational changes.

.Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 6 | 2022 m
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