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Abstract
An autoimmune disease has always been an eye candy for researchers. There have been plenty of researches done all over the
world on the various autoimmune diseases. Systemic Lupus Erythematosus (SLE) is one such kind disease which lacks a complete
cure. Various databases concluded on targeting the sjogren syndrome antigen B (SSB) gene. The role of SSB gene in SLE is very
significant. The gene not only send wrong signal to the Apoptotic cells, but also produces auto antigens which causes the
autoimmune disorder, causing the disease. The steps of this research will be including the sequence analysis followed by
Phylogenetic analysis on the protein sequence. The structural analysis and drug molecule selection is also obtained. The selected
drug molecules are tested for LIPINSKI rule of 5 and ADMET test. Those drugs which qualify the test are minimized along with
the protein. Docking tools like HEX, Discovery Studio, and GOLD are used to analyse the compound that binds best and targets

the problematic La protein. After analysis, sterol proves to be the best compound.
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1. INTRODUCTION

Systemic Lupus Erythematosus is an auto immune disorder
that causes inflammation and chronic disorder. It may affect
the skin, joints, kidneys, and other organs[1-3]. An auto
immune disorder is a condition that occurs when the immune
system mistakenly attacks and destroys healthy body tissue.
There are more than 80 different types of auto immune
disorders.

SLE (lupus) is an auto immune disease. This means there is
a problem with the body's normal immune system response.
Normally, the immune system helps protect the body from
harmful substances. But in patients with an auto immune
disease, the immune system can't tell the difference between
harmful substances and healthy ones. The result is an over
active immune response that attacks otherwise healthy cells
and tissue. This leads to chronic(long-term) inflammation.
The underlying cause of auto immune diseases is not fully
known. Some researchers believe that auto immune diseases
occur only after an infection occurs with an organism that
apparently looks like certain proteins in the body. The
proteins are later mistaken for the organism and wrongly
targeted for attack by the body's immune system. SLE may
be mild or severe enough to cause death. SLE affects nine
times as many women as men. It may occur at any age, but
appears most often in people between the ages of 10 and 50
years. African Americans and Asians are affected more often
than people from other races. Another important condition
that is seen is inflammation of various parts of the heart
which may occur as pericard it is, end ocard it is, or my
ocarditis[4]. Chest pain and arrhythmias may result from
these conditions.

1.1 Responsible Genetic Cause

After going through a lot of Journals and research papers on
Lupus Erythematosus, it is found out that there are many
genes and proteins playing an important role in this disease
[5-6]. The huge number of genes and proteins makes the
process of selecting the target gene quite complex. In order
to select the best target protein for the disease, help was
taken by the various research papers and journals along with
online information.

Here, it is found out that there are many genes and proteins
playing an active role in the disease Systemic Lupus
Erythematosus [7-8]. However, amongst all the genes, a
particular order was found on which their priority was
determined. Determining and analyzing the various factors,
we found out that Sjogren Syndrome AntigenB (SSB) is one
of the major protein gene involved in the cause of this
disease. This particular gene plays a very important role in
the disease.

1.2 Sjogren Syndrome AntigenB

Sjogren Syndrome AntigenB (SSB) is popularly known as
LaProtein. This protein has high and intense involvement in
the SLE. Various researches and journals have also thrown
light upon this particular protein and have showed how
deeply the disease SLE is related to this protein [9-12].
There are many ways in which Laprotein is involved in
RNA metabolism, including binding and protecting 3-
primeUUU(OH) elements of newly RNA polymer as elll;
transcribed RNA, processing at 5-prime and 3-prime ends of
pre-t RNA precursors, functioning as an RNA chaper one,
and combing viral RNAs associated with Hepatitis Cvirus.
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2. METHODOLOGY

It is determined a suitable drug for the target protein SSB,
involved in the disease Sytemic Lupus Erythematosus.

2.1 Drug Molecule Selection

There were various factors that were to be considered while
choosing the compounds. In those circumstances, the best
option was to go for the natural compounds, because natural
compounds have very high absorbing ability in the body and
the toxic effect is also very low [5]. This does not mean that
any natural compound is to be taken. The ones which are
known to have a good and efficient effect on the disease
LUPUSERYTHEMATOSUS is to be considered. Various
researches and analysis of various compounds gave us
certain results upon which our further analysis was
dependent. Once the protein molecule was ready with all the
necessary features, it is to be ready for the selection of lig
and molecule. After the selection of the natural compounds,
there sponse towards the various parameters was to be taken
into account. This was because the molecule which is taken a
drug, and thus, have to function properly in the human body.
Any difference or malfunction can crop another problem in
the body [6].

ADMET is another important test that the drug molecules
will have to undergo. All the selected drug molecules which
pass the LIPINSKIRULEOFS5 have to undergo the ADMET
results where the Absorption, Distribution, Metabolism,
Excretion, and Toxicity of the drugs are analyzed [7-10].
The tool used is DISCOVERY STUDIO. The molecules
which obey both these results are then taken in for further
analysis in the course of development of the suitable drug.

2.2 ADMET of Sterol

Here is the point plot diagrammatic result of the drug
STEROL. The point plot gives a diagrammatic explanation
of the various parameters we encounter in the ADMET
Analysis test. Before docking, energy of both the LIGANDS
and the recept or proteins are reduced to the minimum, to
make the molecules table and the docking efficient [11-14].
This is the most vital step of this research. All the previous
steps were done in order to step up this particular step. The
lig and molecules which passed the various steps of ADMET
and LIPINSKIRULEOFS5 are now required to be docked or
bonded with the Receptor (TargetProtein).

2.3 Lipinski Rule 0f 5

Lipinski Rule of 5 is the first parameter that we consider
while selecting the drug or natural compounds. The
compounds selected in order to target the SSB protein
should satisfy the parameters under the LIPINSKI RULE
OF 5. The things that are to be seen are:

e H-Bonds Donor should be less than 5

e  H-acceptor acceptors should be less than 10

e Log p value should be less than 5

e Molecular weight should be less than 500 Daltons.

2.4 ADMET Point Plot Result of Sterol

Here is the point plot diagrammatic result of the drug
STEROL. The point plot gives a diagrammatic explanation
of the various parameters we encounter in the ADMET
analysis test.

Before docking, energy of both the LIGANDS and the
receptor proteins are reduced to the minimum, to make the
molecules stable and the docking efficient.

Docking is done in order to analyze the ligands in a more
appropriate manner. There are more than one ligand testing
its binding properties on body is not possible. However, with
so many software and tools all over the world, doing in on
Insilco is easy. By binding every ligand with the recept or
target protein , it can be analyzed how well it is going to
bind, and what are the efficiency of the drug.
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Also docking helps in giving information about the
interaction of the drug with the target protein.

3. RESULT AND DISCUSSION

- ‘ - = -

The following are the tools incorporated to compute the
values of docking in this work.

1. DiscoveryStudio2.1

2. GOLD

3. HEXS5.land6.2

4. DOCKING IN DISCOVERY STUDIO

The following values are obtained from DISCOVERY
STUDIO Docking:

Docking energy:-34.7739; Docking Interaction Energy:
32.694

Docking interaction energy is the parameter on the basis of
which, the final drug is choosen. In this case, it is Sterol with
maximum docking interaction energy which is 32.694.
Docking is also done in Hex. It is also an automated docking
tool which helps in docking the ligands with receptors giving
out a range of energy.
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4.1 Docking in Hex

Docked structures PDBID2VOO:Pyridoxinein a total of
32min, 43sec. Starting guess not found in top55961
solutions. Energy range:

Emin=-168.45, Emax=-83.73

The docking on DISCOVERY STUDIO and HEX provides
with their docking energy. Taking into consideration, the
interaction energy of Docking, we decide that STEROL is
the best drug ligands for targeting SSB protein.

4.2 Pharmacophore Analysis

The docked complex of Ligand (STEROL) and Receptor
(SSB) is viewed in LIGAND SCOUT.

From the PHARMACOPHORE analysis of the complex
STEROL-SSB protein, it is found that the ligand binds with
three amino acid of the recept or molecule. The ligand binds

w1th H1st1d1ne at 19 position (HISI9A) and with Alanine at

15 and 11 position (ALA15A and ALA11A). It also has 3
hydrophobicbonds, 6 exclusion volumes, 1 negative
lyionizableregion. Final Inference states that STEROL binds
very well with the SSB protein making it an important
compound for the drug for SSB protein in Systemic Lupus
Erythematosus. The Paper till now showed that the
involvement of the SSB protein is too high in the Disease
SLE. SLE is one such kind of disease which has very few
alternative store solve the consequences. That is why the
following research work was carried on in order to bring out
some useful and fruitful drug that can help in the sorting out
the problems in SLE.

Through this research, it is found out that there are many
organisms that to opossess SSB gene in them. Though not
exactly similar like the SSB of HomoSapiens, but a lot of
sequences match in a huge percent age with the SSB of

Humans. Thus, by the phylogenetic analysis, we can find out,
which model organism is the best for the clinical trials of our
drug on the basis of SSB protein.

From phylogenetic analysis it is found that the closest animal
on the basis of the SSB protein is Bostaurus. Thus, the
clinical and the wet Lab researches can be carried on
Bostaurus to check its efficiency in practical. Through
Structural analysis, the 3D structure of the protein is
obtained. This 3D structure can be viewed on various tools
and various new cavities can be retrieved which the
automatic tools are not able to find. Also the structural
analysis gives option of knowing the various regions
available in the protein.

The result that STEROL is the best ligand to deal with the
SSB protein. Thus, the further research can use the
compound and develop suitable drugs after completing
further processes involved. The Pharmacophore analysis also
denotes that STEROL binding with the SSB protein is
efficient and good. The analysis shows that the bonding of
the Ligand molecule is quite efficient.

5. CONCLUSION

After all the analysis of the sequence of the protein, several
model organisms with the same sequences were obtained.
BosTaurus is the closest model organism on the basis of
SSB protein.

Other relevance information that we get in our research areas

follows:

1. Best target ligand with highest C-Docker interaction
energy is Sterol.

2. The pharmacophore analysis also proves that the
binding of SSB protein with Sterol is good.

3. Binding happens hw1’[h histidine at 19'"

position, alanine at 15 and 11 position.
4. For clinical trial the closest model organism on the basis
of SSB protein is bostaurus.

The Pharmacophore analysis also denotes that STEROL
binding with the SSB protein is efficient and good. The
analysis shows that the bonding of the Ligand molecule is
quite efficient. Sterol was best drug receptor.
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