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WELLCOME MESSAGES

Dr. Ali Ghanbari Sorkhi

University of Science and Technology of Mazandaran

Greetings to all the participants of the 3rd International and 12th National
Conference on Bioinformatics. As the scientific secretary of this conference, I am
delighted and honored to invite you to this grand conference, which will be held
at the University of Science and Technology of Mazandaran, located in the
beautiful city of Behshahr.

This conference aims to bring together the bioinformatics community from Iran
and beyond, to showcase the latest developments and innovations in this exciting
and interdisciplinary field. The conference program consists of a pre-conference
workshop on Artificial Intelligence in Bioinformatics on February 27, followed
by seven keynote speeches by distinguished speakers from different countries on
February 28 and 29. In addition, there will be numerous oral and poster
presentations by researchers and students, covering a wide range of topics and
applications in bioinformatics.

This conference is the result of the collaborative efforts of many individuals and
organizations, including the University of Science and Technology of
Mazandaran, the Iranian Bioinformatics Society, and others. I would like to
express my sincere appreciation to all of them for their support and contribution.
I hope that this conference will provide a fruitful and stimulating opportunity for
networking, learning, and sharing among the bioinformatics community, and will
enhance the recognition and impact of bioinformatics in Iran and the world.

Dr. Ali Ghanbari Sorkhi
Scientific Chair of the 3rd International and 12th National Iranian Conference on
Bioinformatics




WELLCOME MESSAGES

Dr. Jamshid Pirgazi

University of Science and Technology of Mazandaran

As a member of the bioinformatics community in Iran, I am filled with
immense satisfaction and gratitude that we, by God's power and
blessing, have successfully laid the groundwork for the 3rd International
and 12th National Conference on Bioinformatics in Iran. This
prestigious event is set to take place at the University of Science and
Technology of Mazandaran, placed in the historic city of Behshahr.

We are thrilled to welcome you to a diverse program that includes a
workshop entitled Artificial Intelligence in Bioinformatic on the day
preceding the conference, February 27. This will be followed by seven
keynote speeches delivered by esteemed speakers from various corners
of the globe. The second and third days, February 28 and 29, will feature
a significant number of oral presentations and poster sessions, providing
a platform for sharing cutting-edge research and innovative ideas in the
field of bioinformatics.

This monumental event has been made possible through the collective
efforts of numerous individuals from the University of Science and
Technology of Mazandaran, the Iranian Bioinformatics Society, and
various other organizations. I extend my deepest gratitude to each one
of them for their invaluable contribution. It is my sincere hope that this
international conference will serve as a catalyst for the exchange of
knowledge and ideas, fostering collaborations, and enhancing the
visibility of bioinformatics, its practitioners, and researchers at both the
national and international levels.

Dr. Jamshid Pirgazi
Executive Secretary of the 3rd International and 12th National Iranian
Conference on Bioinformatics
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Keynote Speaker

Affiliations

e Distinguished Professor of
Mathematics and Biology at
Harvard, previously at
Oxford and Princeton

Main Research Areas

e Evolution, evolutionary
dynamics, evolutionary
game theory, adaptive
dynamics

Martin Nowak

Awards and Honors

Director of Harvard's program for

evolutionary dynamics from 2003
until 2020

Published over 700 academic papers
with 140,000+ citations and four
critically acclaimed books

Author of "Evolutionary Dynamics:
Exploring the Equations of Life,"
widely praised in the scientific
community



Keynote Speaker

Affiliations

e J. W. Hastings Endowed Chair
of Biochemistry

e Professor of Chemistry,
Bioengineering, Biophysics,
and Neuroscience

Main Research Areas

® Drug Discovery, Infectious
Diseases, Ion Channels,
Membrane Biology, Molecular
Pharmacology, Neuroscience
Protein Biochemistry and Protein
Structure, Signal Transduction,
Virology

Emad Tajkhorshid

Awards and Honors

e Director, NIH Resource Center for

Macromolecular Modeling and
Visualization at Beckman Institute
for Advanced Science and
Technology and University of
[llinois at Urbana Champaign
Authored more than 300 research
articles with over 40,000 citations
in top-tier journals such as Nature,
Science, Cell, and PNAS

Served on the Editorial Boards of
multiple major journals, including
Biophysical Journal, Journal of
Biological =~ Chemistry, = PLoS
Computational  Biology, and
Biochemical and Biophysical
Research Communication



Keynote Speaker

Affiliations

e National institute of
genetic engineering and
biotechnolog

Mehdi Sadeghi

Main Research Areas

e Bioinformatics

e Theoretical biology




Keynote Speaker

Affiliations

e Professor of Artificial
Intelligence University

of Science and
Technology of
Mazandaran

Main Research Areas

e Bioinformatics, Deep Learning,
Machine Learning,
Transformers, and Pattern
RecognitionProtein Biochemistry
and Protein Structure, Signal
Transduction, Virology

Jamshid Pirgazi

Awards and Honors

e heads the Machine Learning
Research Lab at the
University of Science and
Technology of Mazandaran

e has done extensive research
in the field of DTI drug-
target prediction analysis



Keynote Speaker

Affiliations

e Institute of Cancer Research,
London

Main Research Areas

Bioinformatics

Machine Learning

Computational Biology

Cancer Genomics

Syed Haider

Awards and Honors

has been leading the Breast Cancer
Research Bioinformatics Group at
The Institute of Cancer Research in
London since November 2016

His team utilizes bioinformatics and
machine  learning to  pinpoint
therapeutic ~ vulnerabilities  and
biomarkers in breast cancer
Previously, he played pivotal roles at
the University of Oxford and the
Ontario Institute for Cancer Research,
making significant contributions to
the field of oncology

Dr. Haider's expertise lies in
developing computational approaches
for discovering target genes and
biomarkers related to breast cancer

risk




Affiliations

e Berlin Institute for Medical
Systems Biology

Keynote Speaker

Laleh Haghverdi

Awards and Honors

Awarded the Helmholtz Doctoral Prize
and Erwin Schrodinger Prize for her
outstanding research in  Geometric
Diffusions for Reconstruction of Cell
Differentiation Dynamics

Dr. Laleh Haghverdi and her team develop
efficient computational methods for
analysis of large single-cell omics data
sets, resolution of complex lineage trees
and temporal processes, and data



Keynote Speaker

Affiliations

Assistant Professor at
the Department of
Bioinformatics, IBB,
University of Tehran

Main Research Areas

Probabilistic Graphical Models
Statistical Machine Learning
CancerGenomics
bioinformatics
EvolutionaryModels
Phylogenetics

Hesam Montazeri



Topics

SYSTEMS BIOLOGY

Systems Biology is a research field focused on
comprehending entire biological systems, such as protein
complexes, metabolic pathways, and gene regulatory
networks. It employs computational and mathematical
analyses to understand how cells, tissues, and organisms
function as interconnected systems. The systemic
perspective acknowledges the interdependence of
biological components, where the behavior of individual
parts influences the entire system.

Systems Biology is a scientific approach that studies
living organisms as integrated and interconnected
systems. Instead of focusing on individual components, it
examines how genes, proteins, cells, and organs
collaborate to create the complex functions of life. It
employs computational models and advanced
technologies to analyze and understand the dynamic
interactions within biological systems. This holistic
perspective allows researchers to unravel the underlying
principles governing the behavior of organisms.




SYSTEMS BIOLOGY

e Najarian, K.,

Najarian, S.,
Gharibzadeh, S.,
& Eichelberger,
C. N. (2009).
“Systems
Biology and
Bioinformatics:
A Computational
Approach.” CRC
Press.

Palsson, B.
(2015). “Systems
Biology.”
Cambridge
University Press.
Klipp, E.,
Herwig, R.,
Kowald, A.,
Wierling, C., &
Lehrach, H.
(2005). “Systems
Biology in
Practice:
Concepts,
Implementation,
and Application.”
John Wiley &
Sons

Evolutionary Stages of Systems Biology:

Molecular  Biology to  Systems  Molecular
Biology: Transformation from understanding gene
structure to exploring molecular pathways and
networks.

Systems-Mathematical Biology: Incorporating general
systems theory and nonlinear dynamics to study living
organismes.

Convergence of Molecular and Mathematical Systems
Biology: Integration leading to advancements in
systems-based medicine, biotechnology, and drug
development.

Technological Advances:

The advent of high-throughput approaches has
revolutionized biological data analysis. High-powered
computing technologies enable the observation and
understanding of complex biological systems,
supporting the transition from single-molecule studies
to systems-level investigations.

Major Research Topics:

Gene Regulatory Networks

Modeling Metabolic Interactions

Protective Mechanisms Induced by Antibiotics
Cell Signaling Pathways




Topics

BIG DATA IN BIOLOGY

Big Data in biology refers to the massive and complex
datasets  generated in  biological  research,
encompassing genomic, transcriptomic, proteomic,
and other molecular data. The volume, velocity, and
variety of this data require advanced computational
and  analytical approaches for  meaningful
Interpretation.

Key Aspects:

Genomic Sequencing: The exponential growth in
DNA sequencing technologies has led to vast genomic
datasets, enabling comprehensive insights into genetic
variations and relationships.

Transcriptomics and Expression Data: High-
throughput techniques capture gene expression levels
across various conditions, providing a holistic view of
cellular activity.

Proteomics and Metabolomics: Large-scale studies of
proteins and metabolites contribute to understanding
complex biological processes and pathways.




e Chen, H., &
Mehmood,
R. (2017).
“Big Data
Integration
in
Bioinforma
tics.”
Springer.

BIG DATA IN BIOLOGY

Applications:

Disease Research: Big Data facilitates the
identification of biomarkers, understanding disease
mechanisms, and personalized medicine.

Drug Discovery: Analyzing vast datasets accelerates
the discovery of potential drug targets and aids in
drug development.

Biological Networks: Mapping intricate biological
networks helps unravel interactions between genes,
proteins, and pathways.

Challenges:

Data Integration: Harmonizing diverse datasets for
meaningful analysis poses a significant challenge.
Computational Resources: Analyzing Big Data
requires substantial computing power and storage
capacities.




Topics
STRUCTURAL BIOINFORMATICS

In recent decades, remarkable advancements in the fields of biology
and computer science have given rise to a dynamic and critically
important discipline known as “Structural Bioinformatics.” Structural
Bioinformatics was the first major effort to show the application of
the principles and basic knowledge of the larger field of
bioinformatics to questions focusing on macromolecular structure,
such as the prediction of protein structure and how proteins carry out
cellular functions, and how the application of bioinformatics to these
life science issues can improve healthcare by accelerating drug
discovery and development.

Structural bioinformatics focuses on the study and analysis of three-
dimensional structures of biological macromolecules such as
proteins, nucleic acids, and complexes. It combines principles from
biology, computer science and mathematics to reveal the relationship
between the structure, function and evolution of these molecules. The
history of Structural Bioinformatics as a research field traces back
several decades. Initially, the primary focus was on experimental
methods for solving biomolecular structures




STRUCTURAL BIOINFORMATICS

e Gul,. &

Bourne, P. E.
(2009). Struct
ural
Bioinformatic
s (2nd ed.).
Wiley-
Blackwell.
BYJU’S.
(n.d.).
Bioinformatic
S.
BYJU’S. http
s://byjus.com/
biology/bioinf
ormatics/

Samish, 1.,
Bourne, P. E.,
&
Najmanovich,
R.J. (2015).
Achievements
and
challenges in
structural
bioinformatic
s and
computational
biophysics.
Bioinformatic
s, 31(1), 146—
150.
https://doi.org
/10.1093/bio1
nformatics/bt
u769

With the advent of computational methods and breakthroughs
in computer science, the possibility of more accurate and rapid
modeling of biomolecular structures became available.
Subsequent prominent advances in advanced algorithms,
specialized software, and three-dimensional databases of
biomolecular structures have transformed Structural
Bioinformatics into a pivotal realm in biological research.

One of the key goals of structural bioinformatics is to
understand how the structure of a macromolecule relates to its
function. By studying the arrangement of atoms and residues
in a molecule, researchers can gain insights into its biological
activity, such as enzyme catalysis, protein-protein interactions,
and molecular recognition processes.

Additionally, structural bioinformatics plays a crucial role in
drug discovery and design. By analyzing the structure of target
proteins and their binding sites, researchers can identify
potential drug candidates and develop computational models to
predict their binding affinity and efficacy.

Structural bioinformatics’ main goal is to create models and
methods for studying and analyzing structural data. As well as
solving various biological problems, these methods will help
improve our understanding of biological systems. In summary,
the purpose of these methods can be categorized into one or
more of the following topics: developing databases to collect
and store data, visualization and comparison of structures,
protein classification, structural analysis, structure prediction,
and simulation.
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Topics

BIOLOGICAL SEQUENCE ANALYSIS

Biology sequence analysis, at the intersection of biology and
computational sciences, represents a cornerstone in the
exploration of genetic information encapsulated in DNA, RNA,
and proteins. Emerging in the late 1960s and early 1970s, this
field gained prominence with groundbreaking work on tRNA
sequence analysis. The transformative moment came with the
advent of the Basic Local Alignment Search Tool (BLAST) in
1990, which revolutionized the study of biological sequences
and paved the way for subsequent breakthroughs. The field’s
full potential was showcased during monumental projects like
the Human Genome Project, where computational methods
were indispensable for decoding the intricacies of the human
genome.

Biological sequence analysis relies on a diverse toolkit of
algorithms and tools sourced from bioinformatics databases and
computational models. Foundational tools such as BLAST and
FASTA facilitate sequence comparison and alignment, while
advanced methodologies like phylogenetic tree construction,
genetic algorithms, Markov chains, and dynamic programming
(e.g., Smith-Waterman, = Needleman-Wunsch)  enable
researchers to explore evolutionary relationships.




BIOLOGICAL SEQUENCE ANALYSIS

e Briefings in

Bioinformatic
s, Volume
20, Issue 4,
July 2019,
Pages 1280
1294,
“BioSeq-
Analysis: a
platform for
DNA, RNA
and protein
sequence
analysis
based on
machine
learning
approaches

https://doi.or
2/10.1093/bib

/bbx165

R., Sean. E,
Krogh A., G.
M. (1998)
Biological
Sequence
Analysis:
Probabilistic
Models of
Proteins and
Nucleic
Acids.
illustrate.
Edited by R.
Durbin.
Cambridge
University
Press, 1998.
Available

Scoring matrices like PAM and BLOSUM, Bayesian
alignment algorithms, and progressive alignment models
(e.g., ClustalW, Gibbs Sampler) enrich the analytical
repertoire, empowering researchers to glean meaningful
insights from biological data.

The mmpacts of biological sequence analysis are far-
reaching, influencing realms such as medicine, evolutionary
biology, and biotechnology. Computational approaches
have facilitated the development of targeted therapies for
genetic disorders, deepened our understanding of species
evolution, and propelled advancements in personalized
medicine. As the field continues to evolve, the integration of
cutting-edge technologies like artificial intelligence and
machine learning promises to unlock new dimensions in
understanding biological sequences. These innovative
approaches hold the potential to drive transformative
discoveries across scientific disciplines, opening avenues
for novel insights and applications in the intricate tapestry
of life sciences.

There have been a number of works in this field, including:
1. RNA structure analysis and prediction

2. Comparison of sequences

3. Global and local sequence alignment

4. Improving database searching by sequence

5. Multiple-sequence alignment

6. Pattern and profile methods of identifying distant
homologs

7. Genomic analysis

8. Protein structure prediction
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Topics

MODELING IN COMPUTATIONAL
BIOLOGY

Computational biology is an interdisciplinary field that
applies techniques from computer science and mathematics
to the understanding and modeling of biological systems.
Modeling plays a crucial role in computational biology,
allowing researchers to simulate and analyze complex
biological processes

Bioinformatics emerged in the 1970s, driven by the need to
analyze biological data using computational methods.The
Human Genome Project, starting in 1990, exemplified
computational biology’s impact, mapped 85% of the human
genome by 2003, with continued efforts leading to a
“complete genome” by 2021.In addition to helping sequence
the human genome, computational biology has helped create
accurate models of the human brain, map the 3D structure of
genomes, and model biological systems




MODELING IN COMPUTATIONAL
BIOLOGY

e Hogeweg,

Paulien (7
March 2011).
“The Roots of
Bioinformatic
sin
Theoretical
Biology”.
PLOS
Computationa
1 Biology. 3.7
(3):
€1002021.
Bibcode:2011
PLSCB...7E2
021H.
doi:10.1371/
ournal.pcbi.10
02021. PMC
3068925.
PMID
21483479.
Biomedical
Information
Science and
Technology
Initiative.
(2000, July
17). NIH
working
definition of
bioinformatics
and
computational
biology

Ninh
Laboratory of
Computationa
1 Biology.
(2013,
February 18).
The Sub-
fields of
Computationa
1 Biology.
Retrieved
April 18,
2022

Computational biology finds diverse applications in various
biological domains:

Anatomy: Computational anatomy focuses on modeling and
simulating biological structures at the visible or gross anatomical
scale. It leverages 3D measurements, such as magnetic resonance
imaging, to extract anatomical coordinate systems.

Data and Modeling: Mathematical biology uses theoretical
models to understand biological systems, drawing on discrete
mathematics, topology, Bayesian statistics, and algebra.
Bioinformatics, a key subfield, involves storing, retrieving, and
analyzing biological data, often focusing on genetics.

Systems Biology: This field explores interactions within
biological systems, employing computational techniques from
biological modeling and graph theory to study complex
interactions at cellular levels.

Evolutionary Biology: Computational biology aids evolutionary
biology by using DNA data for phylogenetic reconstruction, fitting
population genetics models, and predicting evolutionary
outcomes.

Genomics: Computational genomics studies genomes, such as the
Human Genome Project, aiming to sequence entire genomes for
personalized medicine. Sequence homology and alignment are
essential tools for comparing genetic data.

Overall, computational biology enhances our understanding of
biological systems across scales, from anatomy and evolution to
genomics and neuroscience.

In conclusion, computational modeling is a powerful tool in the
field of biology that enables researchers to study complex
biological systems and processes. By combining mathematical and
computational techniques with biological knowledge




Topics

COMPUTATIONAL DRUG DESIGN
AND DISCOVERY

Pharmaceutical compounds, commonly known as
medications, are recognized chemical entities capable of
inducing biological alterations within living organisms,
ranging from the activation to the inhibition of proteins
associated with various diseases. Their purpose extends to the
treatment, diagnosis, enhancement, and prevention of
medical conditions. In instances where existing medicinal
solutions prove inadequate, the initiation of de novo drug
discovery projects becomes imperative. These endeavors
embark on the quest for entirely new therapeutic agents,
aiming to uncover innovative compounds that can address
unmet medical needs and broaden the scope of available
treatments.

In the realm of drug discovery, computational methods have
emerged as powerful tools, revolutionizing traditional, time-
consuming processes. This interdisciplinary approach
integrates principles from chemistry, biology, informatics,
and computer science to accelerate the identification and
design of novel pharmaceutical compounds. Computational
methods employ algorithms and simulations to predict and
analyze the interactions between drugs and biological targets,
significantly expediting the identification of potential
candidates.




COMPUTATIONAL DRUG DESIGN

AND DISCOVERY

e Computati

onal
Omics
Lab,
Centre of
Bioinform
atics,
University
of
Allahabad

Prayagraj,
Indi.(2020

p—

Computati
onal
Approach
es for
Drug
Target
Identificat
ion. https:/
/link.sprin
ger.com/c

hapter/10.
1007/978-

981-15-
6815-2 8

Drug design, an inventive process rooted in the
understanding of biological targets, involves crafting new
medications. This intricate process revolves around
designing molecules that align in shape and charge with the
biomolecular target, aiming for a precise and effective
therapeutic outcome.

The integration of computer systems has emerged as a
catalyst for transforming drug design and discovery,
mitigating costs, and enhancing efficiency. This approach,
known as Computer-Aided Drug Design (CADD),
leverages the proliferation of databases, the increased
computational power of systems, and the evolution of
computational methods across scientific disciplines.
CADD encompasses diverse theoretical and computational
approaches that have become integral to modern drug
design and discovery.

Some of main subjects in this topic are available as follows:

Computational drug design
Bioactivity prediction of compounds
Adverse drug reaction predictions
Drug-target binding affinity prediction
Drug repurposing

Drug-target association prediction
QSAR

[
[
(]
(]
[
(]
(]
e Molecular docking studies
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Topics

ARTIFICIAL INTELLIGENCE AND
MACHINE LEARNING IN BIOLOGY

In recent years, the convergence of artificial intelligence (AI) and
machine learning (ML) with the field of biology has opened up
unprecedented avenues for advancing biological research and
understanding complex biological systems.

In the early stages, Al applications were primarily focused on
automating routine laboratory tasks, but the landscape rapidly
evolved with the increasing availability of biological data. Machine
learning algorithms began to play a pivotal role in deciphering
complex biological patterns, aiding in genomics, proteomics, and
drug discovery. Over time, Al has proven instrumental in predicting
protein structures, identifying biomarkers, and understanding
intricate biological processes. The marriage of Al and biology has
not only accelerated the pace of scientific discovery but has also
paved the way for personalized medicine, offering tailored
treatments based on an individual’s genetic makeup. As technology
advances, the synergy between Al and biology continues to deepen,
promising groundbreaking insights and novations in the
understanding and manipulation of living systems.




ARTIFICIAL INTELLIGENCE AND
MACHINE LEARNING IN BIOLOGY

e Bhardwaj, A.,

Kishore, S.,
& Pandey, D.
K. (2022).”
Artificial
Intelligence
in Biological
Sciences”.
Life, 12(9),
1430. https://
doi.org/10.33
90/1ife120914
30

Hassoun, S.,
Jefferson, F.,
Shi, X.,
Stucky, B.,
Wang, J.,
Rosa, E. Jr.,
... (2021).
Artificial
Intelligence
for Biology.
Journal of
Bioinformatic
s, 15(3), 123-
145. https://d
o1.org/10.109
3/icb/icabl88

Applications of artificial intelligence and machine learning in
biology are diverse and encompass various areas. Below are
some of these applications:

1.Protein Structure Prediction:

» Using machine learning algorithms to predict the three-
dimensional structure of proteins.

* Identifying common patterns in protein structures using
advanced models.

2.Disease Prediction:

« Early detection of various diseases based on biological data
using artificial intelligence.

 Predicting the likelithood of genetic diseases through the
analysis of genetic sequences with machine learning algorithms.

3.Personalized Medicine:

* Tailoring personalized treatments based on individual
genetic and biological information using machine learning.

* mproving accuracy in diagnosis and intervention with
diseases using machine learning algorithms.

4.Drug Development:

* Designing drug molecules using machine learning algorithms
based on biological needs.
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Identification of Novel miRNAs Encoded by MSI1 Gene Using Bioinformatic and
Experimental Methods

L. Lachinani?, M. Forouzanfar?, K. Dormiani®”, B. M. Soltani®, K. Dolatshahi®, S. M. Hakimian®®, S.
Dokanehiifardf, M. H. Nasr Esfahani®*
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b Department of Genetics, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran.
¢ Department of Medicine, Najafabad Branch, Islamic Azad University, Najafabad, Iran.
d Ordibehesht Breast Clinic, Isfahan, Iran.
¢ Poursina Hakim Digestive Diseases Research Center, Isfahan University of Medical Sciences, Isfahan, Iran.
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*Corresponding authors’ email addresses: k_dormiani@royaninstitute.org; mh.nasr-esfahani@royaninstitute.org

Abstract: miRNAs play critical roles in many cellular processes and developmental pathways. It is
documented that aberrant expression of miRNAs is associated with several disorders [1]. RNA-binding
protein Musashil (MSI1) shows an increased expression level in several cancers and has been
introduced as a prognostic marker in some malignancies [2]. It is expected that if any miRNA is encoded
by this gene, it might have a role in cancer development or could be considered as a prognostic
biomarker. Accordingly, in this study, we aimed to find novel miRNA(s) inside the intronic regions of
the MSI1 gene. For discovery of novel miRNAs, several approaches including experimental and
computation-driven methods are employed [3]. In this study we used the combination of both
experimental and computation-driven methods to discover novel miRNAs inside MSI1 gene. We
employed several bioinformatics software to predict novel miRNA precursors, evaluate the ability of
producing mature miRNAs by predicted stem-loop structures and predict target genes for the potential
mature miRNAs. Among several miRNA precursors predicted by bioinformatics studies, we selected
two precursors within intron 4 of MSI1 gene, named MSM2 and MSM3. For experimental analysis,
corresponding precursor miRNAs were transfected into HEK293T cells and exogenous expression of
the mature miRNAs were detected by RT-qPCR and sequencing analysis. Two mature miRNAs,
MSM3-3p and MSM3-5p were generated by MSM3 precursor and one, MSM2-5p, was derived from
MSM2. Moreover, endogenous expression of MSM2-5p and MSM3-3p was detected in MCF-7 and
SH-SYS5Y cell lines. Additionally, the interaction between the MSM3-3p and 3'UTR region of PDE11A
was confirmed by using luciferase assay. Overall, our data demonstrated that MSI1 gene encodes two
novel miRNAs.

Keywords: Novel miRNAs; MSI1 gene; Cancer; Bioinformatics
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Molecular docking simulation of Anticancer properties of Cisplatin as an ovarian
cancer inhibitor
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a Research and Development Department, Ista NanoPharmed Aria Pharmaceutical Company, Yazd, Iran.
b M.Sc. of Genetics, Faculty of Biological Sciences, Yazd University, Yazd, Iran.
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Abstract: Cisplatin is a platinum coordination complex (cis-[ Pt(NH3)2Cl12]), classified as an alkylating
agent, and is a well-known chemotherapeutic drug [1]. It was used for the treatment of numerous human
cancers, such as ovarian cancer [2]. FAK, a protein tyrosine kinase, plays a crucial role in regulating
cellular functions such as adhesion, motility, proliferation, and survival in different cell types, including
its activation and overexpression in advanced cancers, making it a promising target for cancer treatment
[3]. This study aimed to delineate the binding affinity of Cisplatin as FAK in ovarian cancer inhibitors
using AutoDock4 software. The crystal structure data of Cisplatin N, N-dimethylformamide solvate was
obtained from the RCSB site (PDB: 1DDP). The present study used AutoDock 4, Discovery Studio
visualizer, MGLTools, and PyMOL software for molecular docking and visualization. The
crystallographic structure of FAK (PDB: 1MP8) was used from the RCSB protein data bank. The
binding pocket has a volume of 687.721 A3 and a surface area of 586.372 A2, as calculated by the
CASTp database. The binding free energy of the studied compound in the best conformation AGbind
(kcal/mol) was -5.78. The amino acids involved in the connection site with the studied compound have
three residues, including GLN686, GLU682, and GLU683, which form three hydrogen bonds in the
interaction with the receptor. The findings of this study demonstrated that the bonding of Cisplatin to
the FAK protein resulted in a reduction in protein activity. Consequently, Cisplatin exhibits potent
potential as a chemotherapeutic agent for the treatment of ovarian cancer.

Keywords: Molecular docking; Cisplatin; Ovarian Cancer; FAK
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Enhancing Heart Failure Prediction Accuracy through Effective Preprocessing and
Principal Component Analysis

A.Dibaji**, S.Sulaimany?
a Social & Biological Network Laboratory (SBNA), Department of Computer Engineering, University of
Kurdistan, Sanandaj, Iran
*Corresponding author’s email address: Abolfazl.Dibaji@uok.ac.ir

Abstract: Accurate prediction of heart failure is crucial for early intervention and preventative care.
This study aims to improve prediction accuracy using a Heart Failure Prediction dataset of 299 samples
with 12 distinct features and a target variable. We addressed data imbalance using the NearMiss
algorithm and normalized the data to ensure uniformity. Subsequently, Principal Component Analysis
(PCA) was used to distill the dataset to 7 principal features, which, when aggregate with the original
features, formed a restructured dataset. Several machine learning models were evaluated, and the
random forest algorithm emerged as the most accurate, achieving an 83.5% prediction success rate. This
outcome not only represents a significant improvement over previous studies [1] but also highlights the
importance of meticulous preprocessing and feature optimization in predictive modeling.

Keywords: Heart Failure Prediction; PCA; Machine Learning; Preprocessing; Random Forest
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Molecular docking simulation of Antibacterial properties of Teixobactin as Bacillus
anthracis inhibitor
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a Research and Development Department, Ista NanoPharmed Aria Pharmaceutical Company, Yazd, Iran.
b M.Sc. of Genetics, Faculty of Biological Sciences, Yazd University, Yazd, Iran.
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Abstract: Anthrax is an acute zoonotic disease caused by Bacillus anthracis. This bacterium is at the
top of the list of dangerous agents for use in biological weapons and bioterrorism. A wide range of
antibiotics are used to treat Anthrax, but usually, treatment may not be effective [1]. EA1 is an abundant,
highly antigenic, surface-layer protein of Bacillus anthracis vegetative cells [2]. Teixobactin is a
peptide-like secondary metabolite of some species of bacteria that kills some gram-positive bacteria. It
is an inhibitor of cell wall synthesis [3]. This study aimed to delineate the binding affinity of Teixobactin
as EA1 with Bacillus anthracis inhibitors. The present study used AutoDock Vina, Discovery Studio
visualizer, and MGLTools software for molecular docking and visualization. The crystal structure data
of Acetyl-DELTA 1-5-Argl0-teixobactin was obtained from the Crystallography Open Database (COD:
7119658). The crystallographic structure of EA1 (PDB: 80PR) was used from the RCSB protein data
bank. The binding pocket was calculated by the SCFBio databank. The binding free energy of the
studied compound in the best conformation AGbind (kcal/mol) was -6.7. The amino acids involved in
the connection site with the studied compound have three residues, including Asn419, Tyr420, and
Ser422, which form hydrogen bonds in the interaction with the receptor. The findings of this study
demonstrated that the bonding of Teixobactin to the EA1 protein resulted in a reduction in protein
activity. Consequently, Teixobactin exhibits potent potential as an antibacterial agent for the treatment
of Anthrax.

Keywords: Molecular docking; Teixobactin; Bacillus anthracis; EA1
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Distribution of Estrogen Receptor 1 (ESR1) gene (rs2234693) polymorphism among
breast cancer patients from Mazandaran province, Iran; a case-control study
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Abstract: Breast cancer accounts for about one-third of woman’s cancers today and it has been
increasing in Iranian women, recently. Changes in the estrogen signaling pathway, including changes
in the estrogen receptor a (ESR1) gene, play an important role in the development of breast cancer. The
current study was conducted to investigate the distribution of the rs2234693 ESR1 polymorphism in
breast cancer patients. Peripheral blood samples were taken from 60 breast cancer patients and 60
healthy individuals, referring to the Imam Khomeini hospital, Sari, Iran, to determine the (rs2234693
T>C) single nucleotide polymorphism (SNP). Genomic DNA was extracted using the salting-out
method and genotyping was performed by PCR-RFLP assay. Statistical analysis was performed using
Medcalc version 15 software. frequency of TC, TT, and CC genotypes among healthy controls were
65%, 15%, and 20%, respectively. The patient group had a frequency of 38.5%, 38.5%, and 23% for
TC, TT, and CC genotypes, respectively. Our results showed a significant difference in the prevalence
of ESR1 gene genotypes between patients and control groups (2= 10.408, p= 0.005). This study
showed that the ESR1 polymorphism may be involved with the increased risk of breast cancer
development and the rs2234693 T>C SNP could be regarded as potent marker for breast cancer
screening approaches.

Keywords: gene polymorphism; Breast Cancer; ESR1; RFLP-PCR.
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FN1, COMP, and CXCLS5, serve as diagnostic biomarkers for pancreatic cancer, as
revealed through analysis of microarray data

Parisa Alirezae?, Seyed Hossein Khoshraftar®, Saba Hadi?, Anahita soleimani®, Mohammad Mostafa Pourseif®
a Department of Genetics, Faculty of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran
b Research Center for Pharmaceutical Nanotechnology, Biomedicine Institute, Tabriz University of Medical
Sciences, Tabriz, Iran
Department of Genetics, Faculty of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran
*Corresponding author’s email address: mmpourseif{@gmail.com

Abstract: Introduction Pancreatic cancer (PC) is a malignancy with few warning signs before the
disease reaches its final stages. Currently, the early diagnosis of PC is very difficult because most
patients have non-specific symptoms, which leads to delaying the correct diagnosis. In this study, an
attempt was made to discover biomarkers based on differentially expressed genes (DEGs) that can act
as a driving factor in tumorigenesis.

Methods At the beginning of the study, datasets related to Microarray data extracted by using the GEO
database. In the following, quality control was checked with PCA. Subsequently, the LIMMA package
was utilized to identified DEGs. Furthermore, the TCGA RNA-seq results were employed to validate
our findings. Then to identify biological processes and pathways in which genes with differential
expression are involved. GeneCards and Reactome databases were used. Lastly, the relationship
between the DEGs and survival time of the disease was assessed using the Kaplan-Meier plotter.
Results: In the studied data set, a number of genes have significant differential expression (adj.P.val
<0.05, Log2FC>3). Among them, three genes FN1, COMP, CXCLS5, had increased expression. Then,
using the information available in GeneCards and Reactome databases, these genes had regulatory
control over vital pathways, including PI3K-Akt-mTOR, cellular immune pathways. And the
differential rate has been confirmed by different graphs.

Conclusion: This study led to the identification of three genes with increased expression in pancreatic
cancer and potentially capable of early detection of this disease.

Keywords: Pancreatic cancer; biomarker; microarray
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Pathogenicity prediction of a missense mutation (p.Pro250Arg) in the FGFR3 gene
associated with achondroplasia
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Abstract: Achondroplasia (ACH) is an autosomal dominant disease caused by missense mutations in
the FGFR3 (fibroblast growth factor receptor 3) gene, it is the most common cause of short stature in
humans. FGFR3 is expressed in chondrocytes and mature osteoblasts and regulates bone growth. These
mutations, which cause the gain of FGFR3 function, affect many tissues, especially the cartilaginous
growth plate in the growing skeleton, leading to a variety of manifestations and complications. The
structure of FGFR3 is Ig-like C2-type 3 and its gene is positioned on 4 p 16.3. We aimed to perform a
bioinformatics analysis to find of pathogenic impact of an SNP in FGFR3 at position 250 causes wild-
type proline change to mutant arginine amino acid (p.Pro250Arg). Prolines are known to be very rigid
amino acid and therefore induce a special backbone conformation which might be required at this
position. This missense mutation can disturb this special conformation. This assessment has been
analyzed using several bioinformatics tools such as Polyphen-2, SIFT, HOPE, Netsurf-2.0, and UniProt
that revealed this variation causes a change in the structure of protein and ultimately disorder in protein
function. FGFR3 gene data were obtained from the National Center for Biotechnology Information
(NCBI) website. Polyphen-2 analysis indicated that this mutation is predicted to be PROBABLY
DAMAGING with a score of 0.999. SIFT for this substitution predicted that to AFFECT PROTEIN
FUNCTION with a score of 0.00. In addition, HOPE analysis showed this variant's MetaRNN score is
0.9890754. It can range from 0.0 to 1.0. The higher, the more likely it is to be pathogenic and the wild-
type residue is highly conserved, but a few other residue types have been observed at this position too.
In conclusion, the mutated residue is located in a domain that is important for the binding of other
molecules and in contact with residues in a domain that is important for the activity of the protein. The
mutation might affect this interaction and thereby disturb signal transfer from the binding domain to the
activity domain.

Keywords: Achondroplasia (ACH); FGFR3 gene; Missense mutation
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Abstract: Introduction: Gastric cancer (GC) has become a significant concern globally, particularly in
East Asian nations, in recent times. According to the GLOBOCAN database, GC is the fourth most
common cancer and the third leading cause of cancer-related deaths worldwide. This study aimed to
explore biomarkers based on differentially expressed genes (DEGs) that may act as a driver factor in
tumorigenesis.

Two sets (400 samples) of data were obtained from the GEO database, and each of these sets underwent
quality analysis through the application of PCA. Subsequently, the LIMMA package was utilized to
identify genes that exhibited differential expression. To determine the common DEGs between them, a
Venn diagram was employed. Furthermore, the TCGA RNA-seq results were employed to validate our
findings. Lastly, the relationship between the DEGs and the survival time of the disease was assessed
using the Kaplan-Meier plotter.

In two datasets, 14 genes were found to be significantly dysregulated (adj.P.val < 0.05). Among them,
three genes ATP4A, ESRRG, and ADIPOQ show a significant decrease in expression in both datasets.
Based on the information provided by the GeneCards and Reactome pathway databases, these genes
exert regulatory control over various crucial pathways, including Ion channel transport, Nuclear
Receptor transcription pathway, and AMPK Signaling Pathway. According to Kaplan-Meier plots DEGs
are correlated with poor prognosis in GC.

Our investigation revealed that the three genes ATP4A, ESRRG, and ADIPOQ play significant roles in
GC and they are correlated with poor prognosis in GC.

Keywords: Gastric Cancer; Biomarker; Microarray; Bioinformatics Analysis
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Prediction of Pathogenicity of rs1252692732 p.Gly151Val missense mutation
(rs1252692732) in MTTP Gene Associated with Abetalipoproteinemia by Bioinformatics
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Abstract: Abetalipoproteinemia typically presents in infancy with failure to thrive, diarrhea, vomiting,
and malabsorption of fat. Hematologic manifestations may include acanthocytosis (irregularly
spiculated erythrocytes), anemia, reticulocytosis, and hemolysis with resultant hyperbilirubinemia. .[1]
Abetalipoproteinemia is caused by a homozygous autosomal recessive mutation in the MTTP gene.
More than 33 mutations that cause the disease have been identified. This gene codes a microsomal
triglyceride protein (MTP) that mediates intracellular chylomicron or VLDL assembly and transport in
the intestinal mucosa and hepatocytes.[2] Untreated individuals may develop spinocerebellar
degeneration and retinitis pigmentosa. [3] This study was conducted to find the pathogenicity impact of
an SNP in MTTP (rs1252692732). The MAF of this substitution by ClinVar was predicted to be
0.00001. A substitution at position p.Gly151Val was predicted to affect protein function with a score of
0.00 by SIFT, and this mutation is likely to be harmful with a score of 1.000 by Polyphen-2. The
MetaRNN score of this type by Hope is 0.9744465. The mutant residue is larger than the wild-type
residue and is more hydrophobic than the wild-type residue. Consequently, the mutation is located in a
domain annotated in UniProt as deleterious. Then, this missense mutation can destroy performance and
can be pathogenic.

Keywords: Abetalipoproteinemia; MTTP gene; VLDL; Bioinformatics
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Abstract: Cystic fibrosis (CF) impacts various physiological systems, including respiratory, exocrine
pancreas, digestive, hepatobiliary, and sweat glands, with the CFTR gene regulating ion and water
secretion and absorption in epithelial tissues. The most frequently encountered mutation associated with
CF is DeltaF508, which results in compromised folding and trafficking of the encoded protein. Our
study aimed to identify pathogenic single nucleotide polymorphisms (SNPs) within the CFTR gene
using bioinformatics servers. Two SNPs, rs397508718 (G149R) and rs397508729 (T161N and T161D)
were studied using SIFT, PolyPhen-2, [-Mutant 2.0, and Hope servers. Results showed that
1397508718 affected protein function with a score of 0.02 by the SIFT and was predicted to be possibly
damaging with a score of 1.000 by PolyPhen-2 programs. [-Mutant analysis showed an increase in
stability for the mutant state. In addition, the Hope server indicated that the wild-type (G149) residue is
the most flexible amino acid. This flexibility might be necessary for the protein’s function. The
rs397508729 affected protein functions with a score of 0.00 by SIFT and was predicted to be damaging
with a score of 1.000 by PolyPhen-2 programs. I-Mutant analysis showed also an increase in stability.
Hope also indicated that the size difference between wild-type (T161) and mutant residues (N161 and
D161) causes the new residue to not be in the correct position to make the same hydrogen bond. In
conclusion, the study suggests that the G149R, T161N, and T161D variants of CFTR could affect
protein function, potentially be pathogenic, and damage the protein.

Keywords: CFTR gene; SIFT; PolyPhen-2; I-Mutant 2.0; Hope
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Throughput Transcriptome data analysis
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Abstract: Introduction: Ovarian cancer (OC) is a malignancy of the female reproductive system and
is the third most common cancer among all cancers in women. Due to the fact patients are diagnosed
in advanced stages, it is the fifth cause of cancer death among women [1, 2]. The central objective of
this study is to discover novel biomarkers associated with OC to predict prognosis and develop
improved treatment strategies.

The GSE66957 dataset was obtained from GEO database, consisting of 57 cancer and 12 normal
samples. Principal Component Analysis (PCA) was executed to assess the consistency of the samples.
Finally, the statistical analysis was carried out using the LIMMA package. Differentially expressed
genes (DEGs) were identified using the criteria of [log2FC|> 5 and adj P-value < 0.05. The Kaplan-
Meier plotter was employed to assess the correlation between gene expression and survival outcomes.
Microarray analysis was conducted to assess the expression profile of 69 samples. A total of 37 DEGs
were identified, of which 33 were up-regulated and 4 were down-regulated. Among them, two genes
CFB, and PPL have been discovered in previous studies to be related to cancers such as Pancreatic and
lung. These two genes show a significant increase in expression in this dataset. Based on the information
provided by the GeneCards and Reactome pathway databases, these genes exert regulatory control over
various crucial pathways, including complement activation pathways, and innate and adaptive immune
systems. According to Kaplan-Meier plots DEGs are correlated with poor prognosis in OC.

Our investigation revealed that the CFB and PPL genes play significant roles in OC and they are
correlated with poor prognosis in OC.

Keywords: ovarian cancer; biomarker; microarray
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Abstract: Nasal peptide delivery offers advantages over systemic administration [1], [2], but lacks a
comprehensive understanding of crucial parameters for regional dosage deposition in the upper
respiratory system. This study evaluated Peptide-based therapeutics (PTPs) deposition in a healthy adult
male (37 years old). Nasal geometries were constructed from CT-scan images, treating each side of the
nostril as a distinct nasal passage model. Computational Flow Dynamics (CFD) simulated PTP
trajectories using the Lagrangian tracking approach, considering forces like drag, Saffman’s lift,
thermophoretic, and Brownian forces [3]. The steady-laminar and steady-km-SST models incorporated
three flow rates (8.7, 15, and 30 L/min) and two flow regimes (laminar and turbulent). Deposition
analysis in four nasal regions (vestibule, nasal valve, anterior turbinate, and nasopharynx) was
conducted for varying PTP diameter (1-100 um), spray cone angle (32°, 79°), and injection speed (2,
19.2 m/s). The anterior turbinate emerged as a favorable site for local and systemic nasal drug delivery
[4]. In this study, low injection speed and spray cone angle play pivotal roles in maximizing anterior
turbinate deposition. Utilizing 24 distinct inhalation and PTP delivery scenarios generated through
numerical simulations, machine learning models underwent training with five-fold cross-validation to
predict the delivered dose, eliminating the need for future partial differential equation solvers. The
random forest and gradient boosting models yielded R2 scores of 0.91 and 0.90. The deposition location
in the nasal cavity, the diameter of PTP, and injection velocity emerged as the most crucial factors
influencing the delivered dose

Keywords: Intranasal delivery; Therapeutic peptides; CFD; Machine Learning
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Revolutionizing NSCLC Treatment: Exploring the Potential of In Silico-designed
Multiepitope Vaccines
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Abstract: Non-Small Cell Lung Cancer (NSCLC) presents a formidable challenge in oncology,
necessitating innovative strategies for improved therapeutic outcomes [1]. This study explores cutting-
edge immunotherapy, focusing on the potential of in silico-designed multiepitope vaccines to reshape
NSCLC treatment. Four NSCLC-associated antigensVimentin, PRAME, TXNDCS5, and AKAP4 were
retrieved from the NCBI database. B cell prediction involved ABCpred, while T cell CD8+ predictions
used NetCTL 1.2 and IEDB servers, and CD4+ predictions employed NetMHClIpan-4.0. Subsequently,
comprehensive analyses, including validation, allergenicity, toxicity, and physicochemical assessments,
were performed via web servers. Employing AAY, GPGPG, and KFER as linkers, and HBHA and CpG-
Oligonucleotides (ODNs) as adjuvants linked by EAAAK, the final construct underwent disulfide
engineering, molecular docking, immune simulation, and codon adaptation for effective vaccine
production. Identifying 8 linear B-cell epitopes and 16 and 10 epitopes for CD4+ and CDS8+ cells,
respectively, the predicted epitopes were linked to facilitate proper protein folding. No allergenicity was
observed, and the vaccine exhibited proper antigenicity (0.726722). Molecular docking studies
suggested a high affinity for human receptors. Codon optimization and in silico cloning into the E. coli
K12 strain indicated potential for expression, with a CAI of 1.0 and GC parameters of 52.82. Notably,
most current NSCLC vaccines lack efficacy, especially in targeting all three crucial oncoproteins. Our
novel vaccine shows promise and uniqueness, emphasizing the need for continued research to ensure
comprehensive evaluation in human subjects. The vaccine, utilizing antigens found in CAR T-cell
treatments, is designed for combination use, potentially amplifying inflammatory factors and enhancing
CAR T-cell effectiveness [2].

Keywords: NSCLC, Multiepitope vaccine, in silico design, Immunotherapy
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Pathogenicity prediction of a single nucleotide polymorphism (rs104894107: p.G130V)
in human FXN gene
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Abstract: Friedreich's Ataxia (FRDA or FA) is an autosomal recessive disorder that causes difficulty
in walking, impaired speech, and loss of arm and leg coordination. This condition is caused by a
mutation in the FXN gene on chromosome 9 which produces a protein called Frataxin. In FRDA, cells
produce less Frataxin which leads to degeneration of nerve tissue in the spinal cord and ataxia. In this
study, we have investigated the pathogenicity of one type of SNP, rs104894107 (p.G130V), in this
disease. 15104894107 affected the protein function with a score of 0.00 by the SIFT and was predicted
to be possibly damaging with a score of 1.000 by the PolyPhen-2 programs. Also, it was checked by I-
Mutant, showing a large decrease in its stability with a DDG value of approximately -1.69. Moreover,
the HOPE server indicated that the interaction between domains could be disturbed by the mutation,
which might affect protein function and the signal transduction between the domains. the wild-type
residue (p.G130) is the most flexible of all residues. Mutation of this glycine can abolish this function.
While the wild-type residue (p.G130) was buried in the core of the protein, the mutant residue (p.V130)
is bigger and probably will not fit. The torsion angles for this residue are unusual. Only glycine is
flexible enough to make these torsion angles. In conclusion, this study suggested that the SNP variant
of FXN would have an effect on the protein function and could be pathogenic and damage protein.

Keywords: Friedreich's Ataxia (FRDA or FA); FXN gene; SNP; Missense mutation
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lactate dehydrogenase A inhibition via peptides to regulate the Warburg effect: cell
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Abstract: Lactate dehydrogenase A (LDHA) plays a critical role in the Warburg effect that is detected
in numerous types of solid tumors. Hence, LDHA has been proposed as a potential target for suppression
in the field of cancer treatments. Here, we used in-silico study to design inhibitory peptide for LDHA.
After that, we checked the effect of peptide on cell signaling in Balb/c mice. The expression levels of
three proteins, namely cdc20, cdk2, and Rb1, were analyzed in tumor tissue samples obtained from both
the control and treatment groups. The findings indicate a decrease in the expression levels of cdc20 and
cdk?2 in the treatment groups. However, the expression of Rb1 was shown to be significantly higher in
the treatment groups when compared to both the control and sham groups. The inactivation of the RB1
is a common occurrence in cancer, either through direct mutations or indirectly through the
dysregulation of RB1 regulators [1]. On the other hand, activation of CDK2 is associated with the
progression of malignancy and the invasive behavior of cancer cells [2]. Other study was shown that
inhibiting mitotic exit by the downregulation of CDC20 proved to be a more effective approach in
eliminating cancer cells [3]. Therefore, increases of Rb1 and decreases of cdc20 and cdk2 expression
indicated the effect of peptide in cancer treatment. Finally, discovering of these peptides may be a new
way for dealing with cancer, and we will decide to optimize these peptides in future work.

Keywords: Lactate dehydrogenase A; Warburg effect; peptide inhibitors; therapeutic targets; cancer
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Using the recommended protein marker gpd to investigate the phylogeny relationships
among 23 species of bioindicator fungal genus Lactarius
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Abstract: This research has been carried out in the form of examining the similarity of the gpd protein
amino acid sequence among the isolates of 23 species of the bioindicator fungal genus Lactarius. In
this study, 48 amino acid sequences of gpd protein related to 23 species of Lactarius fungi were
extracted from UniProt database and clustered by version 11 of MEGA software. gpd is a highly
conserved enzyme in the glycolytic pathway and catalyzes the conversion of glyceraldehyde-3-
phosphate to glycerate-1,3-biphosphate. Lactarius is a genus of ectomycorrhizal fungi that has several
edible species. Species of this genus, commonly known as milk caps, are characterized by the milky
liquid (latex) they exude when cut or injured. These fungi act as environmental indicators and their
presence in the environment is used to evaluate the quality of the environment. In this research, the
mentioned sequences were compared among 48 isolates of this genus and showed similarities and
differences, and the isolates of each species stood together and the species were clearly separated. In
the end, it was observed that the gpd protein marker can distinguish the species of this genus well and
is a suitable candidate for phylogenetic analyzes and taxonomic studies.

Keywords: gpd; Lactarius; Mycoindicator; phylogenetic analysis; phylogeny.
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Molecular Modeling of Monomeric Spike SARS-CoV-2 - Ferritin Nanoparticle Vaccine
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Abstract: The emergence of COVID-19, caused by SARS-CoV-2, has triggered a worldwide health
crisis. One of the critical elements in SARS-CoV-2 infectivity is its Spike protein, which binds to the
ACE?2 receptor, triggering a robust immune response [1]. Therefore, developing an efficient vaccine is
crucial. Nanoparticle vaccines have demonstrated superior effectiveness [2,3].

In this in silico study, ferritin - monomeric Spike protein as immune system stimulator to produce the
SARS-CoV-2 nanoparticle vaccine was modeled for the first time. The MD simulations of the complex
were performed using GROMACS 2021.4 software. The stability of the monomeric Spike SARS-CoV-
2-ferritin complex was examined through analysis of MD simulations using the Bio3D package in R

[4].

The RMSD analysis indicated an average RMSD value of 12.1 A. This relatively high RMSD value can
be attributed to the substantial size of the complex. RMSF analysis revealed an average RMSF value of
3.7 A. Generally, these results demonstrated noticeable stability within the modeled complex. Individual
structural analysis of the RBD and ferritin indicated significant structural stability within these
components. The secondary structure analysis further supported these findings, revealing a lack of
profound changes in the Spike and ferritin secondary structures. Furthermore, the visualisation of
dynamics revealed that the RBD maintained an upward active conformation that is crucial for its
interaction with the ACE2 receptor, without interfering with other domains within the complex.

The study revealed that the designed nanoparticle vaccine is structurally stable and potentially able to
provide immunity against the SARS-CoV-2 virus.

Keywords: Ferritin; SARS-CoV-2 Spike; Nanoparticle vaccine; Molecular dynamics simulations
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Semantic Segmentation Based on Artificial Intelligence: An Effective Paradigm for
Automated Estimation of Fetal Head Circumference in Ultrasound Images
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Abstract: For several decades the obstetricians have measured fetus head circumference (HC) manually
from ultrasound images captured from womb in order to estimate its gestational age, size, and weight.
Unfortunately, some factors may hamper the performance of this technique including its subjective
nature, different diagnoses by different specialists and its time-consuming procedure. Computer Aided
Diagnosis has been introduced as an effective paradigm to address the aforementioned problems, but
the low contrast of the ultrasonic images, its low signal-to-noise ratio, acoustic shadows, and speckle
noise are the limiting parameters of these methods. Thus, in recent years, the use of artificial intelligence
has become an inevitable choice to solve this problem due to its ability to construct comprehensive
models for the fetus and the background.

In this article, a new scheme is presented in artificial intelligence framework in order to estimate fetal
HC, which is based on semantic segmentation by using deep learning. In the proposed scheme, the
region related to the fetus is separated from the background by using a UNET deep neural network
which has been trained by utilizing ultrasound images captured from the womb, in which the fetal head
area has been labeled by a specialist. The UNET may promote the performance of HC estimation by
applying the sliding window technique which needs fewer images to increase the model performance.
Furthermore, such an architecture may promote localization tasks as well as creating distinguished class
label for each pixel thanks to create a local patch for each pixel.

In order to evaluate the effectiveness of the semantic segmentation scheme it has been implemented as
a software package which may test on real HC18 dataset contains a total of 999 two-dimensional labeled
ultrasound images of the standard plane that can be used to measure the HC. The testbed was prepared
on python3 and TensorFlow paradigms on Intel ® Core 17-10700 computer with Ubuntu 20.04 operation
system, 32 GB RAM, and an NVIDIA 2080 Ti. We used Google Colab, a GPU framework made
available by Google, to run the program.

The results obtained from the above evaluations demonstrated the effectiveness semantic segmentation
paradigm in estimation fetal head parameters in such way that the Absolute Difference measure (i.e.,
ADF) between the ground truth around the fetal head and the estimation of the proposed method has
been in range of [2.35 - 2.75] millimeters. In the same way, Dice's parameter for the proposed method
has been obtained in range of [96.75 — 97.7] percent and Jaccard's parameter has been in range of [94-
95] percent. These parameters indicate the acceptable similarity of the head circumference boundary
extracted from the proposed method to the actual fetal head circumference boundary. The low difference
between actual and estimated HC of fetus (e.g., the ADF) as well as the high similarity between real
and estimated borders (e.g., Dice and Jaccard measures) showed that the use of deep learning based
semantic segmentation can be developed and utilized as an option with the potential of fetal head
circumference estimation in practical applications.

Keywords: Fetal Head Circumference; Artificial Intelligence; Semantic Segmentation; Deep Learning;
UNET.
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Abstract: In the last decade, the use of thermography has become an attractive research topic in the
field of medical imaging for diagnosing breast cancer, thanks to its harmlessness, cheapness, and early
detection potential. However, the variety of the thermal patterns related to the cancerous lesion and their
separation from the normal body temperature profile has made the interpretation of thermograms more
complicated than the images obtained from other diagnostic modalities. This issue has caused much
attention to be paid to the use of artificial intelligence-based methods, in particular, deep neural
networks as a tool to detect the presence of cancerous lesions in breast thermograms. Since deep neural
networks are considered as a member of the family of big data methods, their optimal performance in
this field is highly dependent on the availability of a large collection of breast thermograms, which such
a vast database is not yet available due to the young age of breast thermography. In this article, the use
of transfer learning concept is proposed and examined as a solution to improve the performance of deep
neural networks in breast cancer diagnosis by thermograms.

In our approach, the DenseNet-121 model which has been pre-trained by ImageNet database, containing
than 14 million images and 1000 classes, is reused as the starting point for a model for distinguishing
healthy and cancerous breast tissues via a fine-tuning scheme. This allows us to address the challenge of
the large amount of computing and storage resources required to develop an effective breast cancer deep
learning based detector. The testbed for evaluation of the proposed scheme was provided by utilizing
Tensorflow which is an open-source set of Python machine learning module, with a NVIDIA 2080 TI
GPU with 32 GB RAM. Furthermore, Google Colab, a GPU framework made available by Google were
used in order to run the computer code. The tests were performed on DMR-IR dataset which includes
760 thermal images for the sick and 762 thermal images for the healthy class and have been divided
into three categories of training, validation and test subsets, with ratios of 60%, 15% and 25% among
the total images respectively. The results of multiple experiments demonstrate the acceptable
performance of the proposed technique in terms of obtaining 84% accuracy, 75% sensitivity, and 93%
specificity in distinguishing healthy and cancerous breasts. According to demonstrated results,

the use of transfer learning paradigm based on DenseNet-121 may be considered as an option with
acceptable potential in constructing deep neural models in order to interpret breast cancer thermograms.

Keywords: Breast cancer; Thermography; Deep learning; Transfer learning; DenseNet-121.
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Semantic Segmentation Based on Artificial Intelligence: An Effective Paradigm for

Automated Estimation of Fetal Head Circumference in Ultrasound Images
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Abstract: Marine microalgae have been used as a source of nutritional and medicinal supplements for
many years due to the presence of various compounds and nutrients. Bioactive compounds with algal
origin have many capabilities such as antihypertensive, immune modulator, antioxidant, anticancer and
antimicrobial. Proteins make up a high percentage of compounds in microalgae. Bioactive peptides are
compounds that are formed after enzymatic hydrolysis of proteins and have different properties and
functions. This study investigated in-silico the properties of bioactive peptides in the phycoerythrin
protein of Porphyridium purpureum microalgae. Phycoerythrin protein, which is one of the effective
proteins in the photosynthesis of microalgae, has two subunits, alpha and beta. The bioinformatics
investigation of potential peptides in these subunits in 4 selected fields with activities related to human
health, determined that the frequency of occurrence of these peptides in the alpha subunit is higher than
beta. Most of these peptides have DPP-4 inhibitory properties and then ACE inhibitory properties,
which are effective in improving type2 diabetes and high blood pressure, respectively. Also, by
simulating the effect of digestive enzymes (pepsin, trypsin, and chymotrypsin) on phycoerythrin protein
subunits, 15(non-toxic) peptide fragments with different biological activities were created, and the
abundance, activity potential, and digestive absorption of these peptides were also investigated. The
results of this study can be a basis for further experimental and laboratory investigations to make
medicine and food supplements from this protein and its peptides.

Keywords: Porphyridium purpureum microalgae; phycoerythrin; Bioactive peptides; Bioinformatics
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Bioinformatics approach for shedding light on controversial information of IGF1/2
expression pattern in hepatocellular carcinoma
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and Technology, Academic Center for Education, Culture and Research (ACECR), Tehran, Iran
*Corresponding author’s email address: masvos@Royaninstitute.org

Abstract: Hepatocellular carcinoma (HCC) is one of the most common and lethal malignant tumors
worldwide [1]. The present study aimed to identify the expression patterns of IGF1/2 and pathways
associated with HCC by using bioinformatics methods. The raw microarray data of GSE84402,
including 14 pairs of HCC tissues and the corresponding non-cancerous tissues, were obtained from the
Gene Expression Omnibus (GEO) database. These data were contributed by Wang et al. [2]. After
defining two groups and analyzing with GEO2R, a group of genes was achieved; in order to find the
hub genes between them, a group of genes was screened out according to adjusted P-value <0.05 and
— logFC—>2; second, we constructed the protein-protein interaction (PPI) network from the STRING
database. Finally, among some genes, IGF1/2 was chosen according to its good betweenness centrality.
To define the expression patterns of IGF1/2 in HCC tissue, we used the UALCAN and GEPIA databases
and used the KEGG database to construct a network of HCC; The signaling pathway of IGF1/2 was
obtained from REACTOME database. In conclusion, based on bioinformatics analyses, we observed
down-regulation of IGF1/2 in cancer samples compared to control, although the in vivo and in vitro
results were not similar. We found that down-regulation of IGF1/2, increases cancerous phenotype
through increasing the activity of Wnt/B- catenin, mTOR and ERBB?2 signaling pathway and resulting
in enhanced survival, proliferation and differentiation of cells; So targeting these molecular pathways
can be a promising therapeutic approach in future.

Keywords: Insulin-like growth factor system; Hepatocellular carcinoma; System biology; Wnt/B-
catenin; ERBB2
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From Melanoma to Skin Aging: The Impact of DCT and TYRP1 in Melanogenesis
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Abstract: Melanoma is responsible for over 90% of skin cancer deaths. Skin color and cumulative UV
exposure are both known risk factors for skin cancer as well as skin aging, which is not only a
physiologic phenomenon but also a health risk, resulting in increased incidence of infection and skin
cancers [1]. This study aims to pinpoint essential genes that contribute significantly to Melanoma
development and skin aging. The raw microarray data of GSE35388, including eight samples of
Expression data from normal melanocytes and melanoma cells, were obtained from the Gene
Expression Omnibus (GEO) database. These data were based on the GPL570 platform and were
contributed by Xiao D et al. [2]. First, two groups were defined for analysis using GEO2R, and a list of
genes was obtained; after that, we filtered out a group of genes based on their adjusted P-value < 0.05
and — logFC >-2; second, we constructed the protein-protein interaction network from the STRING
database to identify hub genes. Finally, two genes were chosen according to their excellent betweenness
centrality and Tau specificity score (from the HUMAN PROTEIN ATLAS database): DCT and TYRP1.
which, Based on the REACTOME database, are in the same signaling pathway leading to melanin
biosynthesis and have been linked to various skin aging phenotypes. In conclusion, skin aging and skin
cancer might be associated; they could coexist in one genetically predisposed individual but might even
influence each other [3]. Therefore, targeting these genes can be a potential therapeutic strategy for skin
phenotypes.

Keywords: Melanogenesis; Skin Pigmentation; Melanoma; Skin Cancer; Skin Aging
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Expression data from human breast tumors and their paired normal tissues protein-
protein interaction

Hanieh Abdollahzadeh!,Yaghub Pazhang'
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Abstract: Breast cancer is globally the second most prevalent form of cancer which is affecting
approximately 2.09 million women.[1] Numerous previous studies have revealed the peroxisome
proliferator-activated receptor (PPAR) signaling pathway and the risk of cancer. However, these studies
have yielded inconsistent results due to unknown role of the PPAR signaling pathway in cancer
promotion. Hence, this study aims to investigate the PPAR signaling pathway in breast cancer. The
RNA-Seq expression of a from a breast cancer was obtained from the Gene Expression Omnibus (GEO)
dataset. In the training dataset (GSE15852), we chose and analyzed it by Cytoscape and Gephi software
(figl). These analyses were done using twenty-one genes that exhibited differential expression of the
PPAR signaling pathway by enrichment analysis and some have a role in cell cycle process such as
TGFB2. Therefore, the PRAR signaling pathway may be related to breast cancer progression.[2]
The result was, collectively most of the genes are related to the PPAR signaling pathway (Table 1).
Some genes are in the cell cycle such as TGFB2.

Keywords: System biology; protein-protein interaction; breast cancer; tumor; gene expression
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An in-silico study on some synthesized triazole derivatives as tyrosinase inhibitors
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Abstract: Tyrosinase is a crucial enzyme in melanogenesis pathway. However, overexpression or
overactivity of this enzyme result in some disorders such as melanoma, age spots, melasma, pregnant
spots, etc. In these days, a lot of research is being done to find safe and potent tyrosinase inhibitors [1].
In order to predict the type and position of interactions between ligands and enzyme, we examined the
molecular docking studies of three novel synthesized triazole derivatives (L1, L2 and L3) on tyrosinase
activity [2]. The protein data bank (www.rcsb.org) provided the mushroom tyrosinase pdb file (PDB
ID: 2Y9X) and the ligands were designed and optimized using Gaussian 09W software. Then, introduce
tyrosinase and ligands close to each other by means of Visual Molecular Dynamics (VMD) software.
Then, direct and rigid dockings were run by AutoDock 4.2.6 software [3]. AutoDock 4.2.6, Discovery
Studio, LigPlot and PyMOL software were used to analyze the docking results. The outcomes
demonstrated that there were a variety of interactions between the ligands and the enzyme, including
hydrophobic, electrostatic and hydrogen bond interactions. Additionally, the compounds interact with
the important enzyme residues. The binding energies of all the compounds are roughly the same, with
L3 having the lowest binding energy. The overall results indicate, the L3 anticipation as more potent
inhibitor than the other ones and might be more considered for further studies in food, pharmaceutical
and agricultural industries.

Keywords: Mushroom tyrosinase; Inhibitors; Triazole compounds; Molecular docking
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Abstract: Identification of biomarkers for breast cancer in different reproductive ages using
computational methods Breast cancer is the most common non-skin cancer in women worldwide [1],
characterized by molecular and morphological heterogeneity [2].The study aimed to identify potential
hub genes in the development network of breast cancer in premenopausal (reproductive) and
postmenopausal age groups. Using data from the Gene Expression Omnibus (GEO) Dataset study GSE
102484, comprising 683 samples, patients with breast cancer were divided into the two age groups, and
analysis was conducted using GEO2R. Genes exhibiting a log fold change greater than " -1.2 " with an
adjusted p-value below " 0.05" were plotted in a network, revealing the progesterone receptor (PGR) as
the hub gene with a high degree in the Cytoscape network. Elevated expression of PGR was found in
the premenopausal age group, indicating a direct correlation between its high expression and increased
female sex hormones (esterogen and progesterone) in this age group. The findings suggest potential
differential diagnostic and therapeutic approaches between various age groups, with the examination of
PGR as a biomarker in diagnosing and treating breast cancer in the premenopausal age group proving
effective. The study highlights the importance of considering age-specific factors in breast cancer
research and treatment.

Keywords: Breast cancer; age groups; hub genes; PGR(progesterone receptor); biomarker; differential
diagnosis; therapeutic approach.
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c.5244 del G: A Novel Mutation in the ABCA4 Gene is Associated with Retinitis
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Abstract:

Background: Retinitis pigmentosa (RP) is an inherited retinal disease that affects approximately 1 in
3,500 individuals worldwide. It is characterized by progressive degeneration of photoreceptor cells,
leading to visual impairment and eventual blindness. RP exhibits significant genetic heterogeneity, with
mutations identified in over 70 genes associated with the disease. The ABCA4 gene has been
extensively studied due to its involvement in various retinal dystrophies, including Stargardt disease
and cone-rod dystrophy.[1]

Methods: In this study, we obtained blood samples from a RP patient with characteristic symptoms
such as night blindness and peripheral vision loss. Genomic DNA was extracted using standard
protocols, followed by whole exome sequencing (WES) technique. Data analysis of WES was
performed based on a specific gene panel including known RP-associated genes. The resulting sequence
data was analyzed using bioinformatics tools to identify potential disease-causing variants, which was
confirmed by Sanger sequencing. The secondary structure of normal and mutant mRNA was analyzed
by the RNA fold database.

Results: WES analysis revealed a homozygous variant reported as a likely pathogen in Franklin and
VarSome; However, there is no evidence related to it in Clinvar. This novel mutation, ¢.5244 del G in
exon 37 of the ABCA4 gene, is a frameshift variation leads to a premature stop codon downstream,
resulting in a short mRNA and a truncated protein product. The secondary structure of mRNA was
changed after the mentioned mutation, which could affect its downstream functions .

Discussion and conclusion: The ABCA4 gene encodes an ATP-binding cassette transporter involved in
transporting retinoids across photoreceptor outer segments' disc membranes [2]. Mutations affecting
this gene have been associated with impaired clearance of toxic retinoid derivatives, leading to
photoreceptor cell death [3]. In conclusion, the identification of this novel mutation (c.5244 del G) and
comparison of the secondary structure of the normal and mutant mRNA expands our understanding of
the genetic landscape underlying RP and highlights the importance of comprehensive genetic testing
for accurate diagnosis and prognosis prediction.

Keywords: WES; ABCA4 gene; Retinitis pigmentosa; mRNA secondary structure
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Abstract:

Introduction: Esophageal cancer is a challenging disease because it is aggressive and has limited
treatment options. T-DM1, a medication targeting HER2-positive cancer cells, has shown promise in
improving patient outcomes. However, drug resistance is still a significant obstacle [1, 2]. To develop
effective therapeutic strategies, it is crucial to understand the molecular mechanisms that cause T-DM1
resistance.

Methods: In this study, we aimed to identify the essential regulatory genes and pathways involved in
the progression of TDMI resistance in OE-19 EC cells. We extracted expression datasets from GEO
omnibus, analyzed gene interactions, analyzed the reconstructed protein-protein interaction network,
and performed enrichment analysis of the hub genes

Results: We identified six hub genes (ALDH1A1, SLPI, CEBPA, RAC2, PIWIL1, and PRODH) as the
key downregulated genes (Figure 1) that are mostly involved in the synthesis of GDP-mannose,
Fructose Catabolism, Fructose Metabolism, and ROS And RNS Production In Phagocytes. The
heterocycle catabolic process, gamma-aminobutyric acid metabolic process, and intrinsic apoptotic
signaling pathway in response to oxidative stress were shown to be significantly enriched in GO
analysis. The most prominent cellular components were the chromatoid body, NADPH oxidase
complex, and mitochondrial membrane. Retinal dehydrogenase, aldehyde dehydrogenase (NAD+), and
oxidoreductase activity were significantly enriched in molecular functions.

Conclusion: This study thoroughly examines the molecular landscape behind TDM-1 resistance in
esophageal cancer cell lines. The discovered hub genes and pathways offer prospective treatment targets
and shed light on the complicated resistance mechanisms at work. Further experimental validation of
these findings is required for future clinical application.

Keywords: Biological networks; Differentially expressed genes; Esophageal cancer; Protein-protein
interactions; Therapeutic target
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Abstract: Ovarian cancer (OC) is currently the fifth leading cause of cancer-related deaths among
women, with approximately 140,000 fatalities globally per year. To improve the prognosis of OC
patients, novel therapeutic approaches are essential. Cancer Stem Cells (CSCs) are integral to ovarian
cancer's entire development process, including initiation, metastatic progression, therapeutic resistance,
and disease recurrence. Thus, targeted therapy, particularly against Ovarian Cancer Stem Cells
(OCSCs), is expected to be more effective and less toxic, potentially improving patient survival and
reducing tumor relapse.

Our initial analysis utilized GSE13237 dataset, which includes data from 11 pairs of primary and
metastatic OV tumors. We employed an RNA-seq pipeline along with the DESeq2 package, setting a
threshold of p.value <0.05 and [logFC| > 1 to identify highly variable genes. This yielded 2134
significant genes. Subsequently, using the clusterProfile package and David online enrichment tool for
KEGG, we pinpointed clove oil—a mild analgesic used for toothache and suggested for Diabetic
Cardiomyopathy therapy—as a potential agent targeting the COL1A1 gene. This gene plays a
significant role in metastasis and stem cells regulatory pathways.

To ensure accuracy, we further analyzed pooled scRNA-seq datasets GSE184880 and GSE158937,
comprising 8 samples (5 healthy and 3 high-grade serous metastatic OC). The results significantly
enriched the COL1A1 gene in the cancer cell cluster, providing clear evidence of its association with
OCSCs.

By understanding the genetic underpinnings and potential therapeutic targets like the COL1A1 gene,
we can pave the way for more effective and personalized treatments for ovarian cancer, offering hope
for improved outcomes.

Keywords: Ovarian cancer,cancer stem cells,Clove 0il, COL1A1(Collagen type I alpha 1)
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Abstract: Breast cancer is one of the most common types of cancer in women, and the BRCA1 gene
is associated with an increased risk of developing this disease. Understanding the function of the
BRCAT1 gene and its role in the development of breast cancer has important implications for
personalized medicine and targeted therapies for individuals at high risk. Ongoing research aims to
uncover how BRCA1 gene mutations contribute to cancer development and explore potential
treatment options. In the present study, a missense mutation in this gene causes the proline amino acid
at position 1812 to change to Threonine. Its pathogenicity assessment has been analyzed using several
bioinformatics tools such as polyphen-2, I-Mutant 2.0, and SIFT.

PolyPhen-2 is an online tool designed to predict the impact of amino acid substitutions on protein
structure and function. It does so by analyzing multiple sequence alignments of 3D protein structures.
The Expasy website can predict the effects of missense mutations on protein structure, function, and
stability. The SIFT tool is also used to predict whether an amino acid substitution affects protein
function, based on the protein sequence.

Polyphen-2 analysis indicated that this mutation is predicted to be probably damaging with a score of
1.000. Substitution at position 1812 from P to T is predicted to affect protein function with a score of
0.00 by the SIFT. According to the results from Expasy, this mutation caused a change in the
hydrophobicity index from -1.600 (proline) to -0.700 (threonine).

According to this consideration, rs1800751 might have pathogenic effects on the BRCA1 gene. This
theory should be proved with experimental studies because the score of pathogenicity of this SNP is
very high.

Keywords: BRCA1 gene; Breast cancer; rs1800751; Missense mutation
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Mahmoud Omidi*®, Seyyed Mohammad Hasan Hashemi®, Fereshteh Talebi¢, Esmaeil Mohammadian®®*
a Molecular Medicine Research Center, Hormozgan Health Institute, Hormozgan University of Medical
Sciences, Bandar Abbas, Iran
b Department of Pharmacology and Toxicology, Faculty of Pharmacy, Hormozgan University of Medical
Sciences, Bandar Abbas, Iran
¢ Department of Pharmaceutics, Faculty of Pharmacy, Hormozgan University of Medical Sciences, Bandar
Abbas, Iran
d Department of Medicinal Chemistry, Faculty of Pharmacy, Hormozgan University of Medical Sciences,
Bandar Abbas, Iran
*Corresponding author’s email address: e.mohamadyan1390@gmail.com

Abstract: Budesonide (BDS) is a corticosteroid that is used for treating asthma, rhinitis, chronic
obstructive pulmonary disease (COPD), autoimmune hepatitis, and inflammatory bowel disease [1].
BDS with aqueous solubility of 16 ug/mL belongs to class II of biopharmaceutical classification system.
By increasing the aqueous solubility of these drugs, enhanced bioavailability, dose reduction, and
enhanced efficiency can be achieved. Cosolvency as a simplest technique for the improvement aqueous
solubility of poorly soluble drugs are widely used in pharmaceutical industry. A binary mixture of 1-
propanol and water as cosolvent system was used to determine the solubility of BDS. Solubility of BDS
in mass fractions of 1-propanol/water was measured using shake-flask method. After 48 h (Based on
the dissolution rate, the amount of absorption reached its maximum value after 48 hours), the
absorbance of the diluted solutions was obtained with using a UV—vis spectrophotometer and the
concentrations were calculated using a previously created calibration curve (R2= 0.999). In the next
step, the solubility of BDS in binary mixtures of 1-Propanol+Water at 293.2, 298.2, 303.2, 308.2 and
313.2 K was investigated. Also, BDS solubility in binary mixture compositions at various temperatures
was calculated using the trained versions of the van't Hoff equation, Jouyban-Acree model and a
combination of the van't Hoff equation and Jouyban-Acree model [2]. The accuracy of these models
was evaluated using the mean relative deviations (MRDs) as a criterion. The MRDs for the fitting of
the solubility data of BDS in binary mixtures of 1-propanol + water with Jouyban-Acree and Jouyban-
Acree-van't Hoff models were found to be 12.30% and 9.23%, respectively. Finally, according to van't
Hoff's and Gibb's equations, some apparent thermodynamic quantities were calculated in all the mixed
solvents, such as the dissolution enthalpy, the dissolution entropy, and the Gibbs free energy change
Keywords: Solubility; Budesonid; 1-Propanol; Jouyban-Acree model; Mathematical model
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Abstract: Mutational activation of the Ras oncogene products (H-Ras, K-Ras, and N-Ras) is frequently
observed in human cancers, making them promising anticancer drug targets [1]. Mutation of the proto-
oncogene K-Ras is one of the most common molecular mechanisms in non-small cell lung cancer. Many
drugs for treating lung cancer have been developed, however, due to clinical observed K-Ras mutations,
corresponding chemotherapy and targeted therapy for such mutation are not efficient enough. In this
study, on the basis of the crystal structure of 4DSU, GDP-bound K-RasG12D mutant [2], 25 structural
analogues of vismodegib, a hedgehog pathway inhibitor [3] were rationally designed. The designing of
these compounds was based on the structure of 4DSU protein, and the related groups were replaced by
bioisosteres to improve the affinity and selectivity.

Performing molecular docking:

Using PyRx, Autodock, Discovery Studio, UCSF Chimera and PyMol, make the desired changes (such
as adding charge, converting protein and ligands to Pdbqt, adding hydrogen, removing extra molecules,
etc.) on the protein and ligands. The desired docking on the protein and ligands was done, and analyze
the obtained results using the Ligplot, Protein Ligand Interaction profiler, and PDBSum programs.
Docking analysis showed that the VIS17 can effectively bind (AGping= -9.4 Kcal/mol) to the key amino
acids of the enzyme active site and form a hydrogen bond with the LYS 89A.The structure and
Functional groups of VIS17 was shown below.

In conclusion, our studies in finding novel potent compound (VIS17) with confirmed mechanism
showed great potential for further optimisation and other medicinal chemistry relevant studies.

Keywords: K-Ras; 4DSU; vismodegib; docking; anticancer drug
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Introduction: Antimicrobial resistance (AMR) among Helicobacter pylori strains is the major cause of
eradication failure [1]. Based on studies conducted in Iran, the level of resistance has reached an
alarming level and most Iranian H. pylori isolates reported as multi-drug resistant [2]. However the
underlying cause of this high resistance is not clear. In this study, whole genome sequencing was used
to analyze 31 randomly selected Iranian H. pylori strains to trace genomebased resistance.

31 H. pylori strains were isolated from Iranian patients with gastric disorders and subjected to DNA
extraction. Whole genome sequencing was performed by the Illumina platform. After assembly and
mapping of raw data, all isolates were analyzed by ResFinder, Comprehensive Antimicrobial Resistance
Database (CARD) and ABRicate tools which are widely used for analyzing whole genome sequencing
data to identify genes that confer resistance to various antibiotics [2].

ResFinder found some unidentified point mutations along with AMR to tetracycline, doxycycline and
minocycline in only 1/31 isolates. ABRicate analysis showed AMR to tetracycline in only 2/31 isolates,
one of them was the same as founded isolate by ResFinder. Although CARD showed some strict-hit
AMR with a low percentage identity of matching region, no perfect-hit AMR was found in examined
isolates.

Despite a high prevalence of antibiotic resistance in Iran which detected by laboratory susceptibility
testing, bioinformatics tools revealed limited genetic resistance in only 2/30 of recruited isolates. This
discrepancy between phenotypic and whole genome-based results in Iranian H. pylori strains indicates
the need for further investigations.

Keywords: Helicobacter pylori; WGS; Antibiotic resistance
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Stabilization of Aspergillus flavus urate oxidase enzyme by site-directed mutagenesis
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Abstract: Uricase enzyme, also known as urate oxidase, is a key and important enzyme in the
catabolism of purines and it produces allantoin by catalyzing the reaction process of uric acid
decomposition. In medicine, uricase is utilized as a diagnostic tool to measure uric acid levels in blood
and other biological fluids. Elevated uric acid levels in the blood can lead to conditions such as gout,
diabetes, cardiovascular disease, renal nephropathy, and tumor lysis syndrome. Hence, urate oxidase
can serve as a medicinal enzyme to reduce uric acid levels.However, a major challenge with
pharmaceutical enzymes like urate oxidase is their low thermal stability under physiological conditions,
resulting in reduced enzyme activity above 25 degrees Celsius. Site-directed mutagenesis allows precise
modification of gene and protein function, potentially leading to the creation of a protein with improved
properties. In a particular study, the enzyme's structure was analyzed using bioinformatics tools, and
amino acid 164 was selected for mutation due to its location outside the active site and its potential for
mutation and kinetic and thermodynamic optimization. Using the site-directed mutagenesis method, it
was converted to arginine. The introduction of arginine is expected to create new opportunities for
hydrogen and ionic bonds as well as electrostatic bonds in the protein, making it a suitable substitute
for the desired amino acid. This modification is predicted to enhance the stability of the tetramer
structure, which is the active form of the enzyme, due to the creation of new electrostatic, ionic, and
hydrogen bonds.

Keywords: urate oxidase;site-directed mutagenesis; Stabilization; uric acid; Structural bioinformatics
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Abstract: Today, parametric and nonparametric statistical methods are used for genomic selection of
traits with additive and epistatic genetic architectures. This study was conducted to investigate the effect
of non-parametric method of neural network compared with of genomic best linear unbiased prediction
(GBLUP) for calculating genomic breeding value using simulated data. Therefore, a genome containing
4 chromosomes, each 100 CM long, was created. Then, for supplying variation, genomic data were
simulated with 1200 evenly distributed single nucleotide markers (SNP) and 120 randomly distributed
quantitative trait loci (QTL) on each chromosome. In addition, additive allelic effects of QTL were
determined with gamma distribution. Finally, shape, scale, and heritability level were considered 0.3,
1.72 and 0.25 respectively. Results showed that by considering only additive allelic effects, using
nonparametric neural network approach had lower accuracy of genomic breeding value compared with
genomic best linear unbiased prediction (0.72 + 0.06 for neural network versus 0.76 + 0.04 for GBLUP).
While, including other effects more than additive effects resulted in higher accuracies of genomic
breeding value in neural network method rather than genomic best linear unbiased prediction (0.71 +
0.03 for neural network versus 0.69 + 0.05 for GBLUP). Although in both approaches, prediction
accuracy decreased significantly in next generations after reference population, but this decrease was
higher for neural network. In conclusion, non-parametric neural network method can be used as well as
genomic best linear unbiased prediction in conditions such as considering more effects than only
additive allelic effects in genomic selection.

Keywords: accuracy; breeding value; genomic selection; neural network; simulation.
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Abstract: The CRISPR system, as a gene editing method, has revolutionized the field of biology,
provided that the exact target sites (on-targets), for gene editing are determined accurately, to avoid
unintended side effects that could potentially harm cellular function. To address this issue,
computational methods have been developed to accurately predict off-target locations. In this research,
a hybrid deep learning model incorporating two neural networks, BILSTM and CNN, has been proposed
for identifying off-target sites in the CRISPR system. Due to the length and complexity of DNA
sequences, a specialized encoding method is suggested for feeding information into the model. Utilizing
k-mer sequence embeddings of various sizes using DNAtoVec, and calculating sequence mismatches
at both nucleotide and K-mer levels, this model is capable of identifying specific patterns and features
in sequences. Furthermore, the use of data augmentation and under sampling techniques has provided
a balanced dataset to address the issue of data imbalance in this research. The evaluation results indicate
that the proposed model surpasses the baseline models, achieving accuracy and F1-Measure metrics for
predicting off-target sites that exceed 0.98.

Keywords: CRISPR; off-target positions; Increased Data; Deep Learning.
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Abstract: Chimeric antigen receptors (CAR) are recombinant receptors that have both the ability to
bind to specific antigens and the ability to activate immune cells [1]. CAR T Cell technology provides
a new way for the treatment of tumors including prostate cancer [2]. CARs generally consist of three
parts: the extracellular, transmembrane and the intracellular region. The extracellular region usually
includes the antigen recognition domain (commonly single-chain variable fragment of an antibody and
nanobody (Nb) and spacer domain [2,3]. The advance in protein engineering and computational biology
approaches lead to development of engineered nanobody-based CAR constructs. Herein, three
nanobodies with different spacer length (short, intermediate and long) were designed to target prostate-
specific membrane antigen (PSMA). The designed nanobodies structures were homology modeled
followed by 250 ns of MDs to assess the stability and dynamic properties of the modeled structures.
The minimized structures were then docked over PSMA by the application of ClusPro web server.
Accordingly, the highest docking score and lowest Kd values of (-701.4 kj/mol) and (8.7¢-08) were
obtained for the one carrying the short spacer length CAR, respectively.

Keywords: Chimeric antigen receptor; Prostate-specific membrane antigen; Homology modelling;
Molecular dynamic simulations; Molecular docking.
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Abstract: Anticipating the interplay between pharmaceuticals and proteins stands as an indispensable
stride within the realm of drug advancement, leading to the discovery of innovative methods.
Experimental approaches relying on clinical treatments to identify these relationships are time-
consuming, expensive, labor-intensive, and complex [1,2,3]. New computational methods, particularly
those employing machine learning algorithms, offer a cost and time-efficient alternative to traditional
experimental approaches[4]. This paper presents an innovative computational framework designed to
forecast drug-target interactions, where various features are extracted from a dataset consisting of drugs
and their corresponding SMILES, and proteins with their protein sequences. To address the abundance
of features, BGSA (Binary Gravitational Search Algorithm) is applied. The carefully chosen features
have the potential to significantly enhance the accuracy of the classification model, and minimizing the
learning process's computational cost[5]. To improve the performance of BGSA, mutation operators are
used to introduce random changes in the search process to avoid getting stuck in local optima. Such
actions facilitate the algorithm's exploration of uncharted space and improve the quality of the solutions
[6]. The Super Vector Machine (SVM) classification is utilized to predict the efficiency of the method
using the ultimately chosen features. The SVM classifier's accuracy on the designated golden standard
datasets (Enzyme, ion channels, G-protein-coupled receptors, nuclear receptors) is provided below
before feature selection: 95.94%, 95.08%, 87.99%, and 70.83% and after feature selection are 98.63%,
98.47%, 96.06%, and 97.22% respectively. According to the experimental results, the proposed method
showcases a commendable level of accuracy in predicting drug-target interactions (DTI) and
harmonizes effectively with methodologies advocated in existing publications.

Keywords: Drug-Target Interactions; Feature Selection; Binary Gravitational Search; SVM

References

[1] Ye, Q., Hsieh, CY., Yang, Z. et al. “A unified drug—target interaction prediction framework based on knowledge graph and
recommendation system.” Nat Commun 12, 6775 (2021) .

[2] DiMasi, J. A., Hansen, R. W. & Grabowski, H. G. “The price of innovation: new estimates of drug development costs.” J.
Health Econ. 22, 151-185 (2003)

[3] Paul, S. M. et al. “How to improve R&D productivity: the pharmaceutical industry’s grand challenge.” Nat. Rev. Drug
Discov. 9, 203-214 (2010)

[4] B. T. Yaseen, "Drug Target Interaction Prediction Using Convolutional Neural Network (CNN)," 2023 5th International
Congress on Human-Computer Interaction, Optimization and Robotic Applications (HORA), Istanbul, Turkiye, 2023, pp. 1-
5.

[5] M. HassanpourAzizi, N. Nozarpourshami and J. Pirgazi, "Chaotic Modified Binary Grey Wolf Optimizer Feature Selection
method for Drug-Target interaction prediction Based on drug-protein Features," 2022 8th Iranian Conference on Signal
Processing and Intelligent Systems (ICSPIS), Behshahr, Iran, Islamic Republic of, 2022.

e Gled Gransilys 5 (lall G Gialod Gaag

Olp! Sl ygislyn
VEeY wiiul Ve 54

ich12@mazust.ac.ir @
ich12.ibis.org.ir @




3" International and 12" National
Iranian Conference on Bioinformatics
28™ and 29" of February 2024

ICB12-1402-1090

Omics Technologies and Data mining approaches in Canine Osteosarcoma: Insights
from High-Throughput Genetics and Bioinformatic Analysis

Elham Yekzaman?, Seyed Amir Hossein Hosseini®", Mohamad Zamani Ahmad Mahmudi®
a Shahid Bahonar University of Kerman, Kerman, Iran
b Department of Clinical Science, Shahid Bahonar University of Kerman, Kerman, Iran
*Corresponding author’s email address: a.hosseini.bio@gmail.com

Abstract: Osteosarcoma is the most common primary bone malignancy which originates from
primitive bone-forming mesenchymal cells. In canines, it constitutes 85% of the tumors that occur in
the bone. By the emersion of omics technologies and molecular phenotyping analysis (e.g., genomics,
transcriptomics, proteomics, and metabolomics), our recent achievements in high-throughput genetics
have attracted more attention than ever before. The resulting information from these methods can be
utilized to enhance our understanding of diseases through the assessment of various correlations. The
data can be fitted into a logical framework that shows the affected pathways and different factors that
contribute to the development of a disease. Precision medicine, tumor classification and phenotyping
small animals as models for enhancing the understanding of human biology and diseases are some
examples of these technologies. In this study, we used 4 datasets and analyzed their microarray data
with different bioinformatic software, such as R, geWorkbench, GSEA and PennCNV. We assessed the
obtained results from our analyzes, the up and down regulation of gene expressions and clustering and
different gene sets that were harvested from our analyzes. We also detected CNV’s in one of the data
sets with 570 cases. Our findings showed relations between osteosarcoma and gene sets related to lipid
cycles, such as Adipogenesis, Acid metabolism, and Oxidative phosphorylation, which were acquired
from MSigDB. The change in lipid profile is undeniable, and it should be considered in future studies
of cancer treatment and other related research.
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Abstract: Open reading frame (ORFS) is a SARS-CoV-2 accessory protein with monomeric and
dimeric structures [1][2][3]. ORF8 exerts multiple different functions that interfere with host immune
responses, including downregulation of MHC class I molecules, inducing ER stress and triggering
inflammatory response through IL-17 pathway [1]. In terms of connections with human protein
networks, ORF8, along with the membrane(M) protein and Nsp7, was statistically identified as a
significant protein of SARS-CoV-2 [1][4]. Therefore, studying how ORFS8 structures interact with
antiviral drugs can help treat COVID-19 and identify new targets for vaccines and drugs. ORF8’s 3D
structures were obtained from Protein Data bank with PDB ID 7F5F [2] for monomeric structure and
PDB ID 7JTL [3] for dimeric structure. Remdesivir CID 121304016, Artemisinin CID 68827 and
Ivermectin Bla CID 6321424 were selected as antiviral small molecules and their structures were
obtained from PubChem database [5]. Blind molecular docking between each chosen drug with ORFS8
monomeric and dimeric structures was performed using Autodock4 [6]. The ORFS8 amino acids that
form hydrogen bonds with Remdesivir are ASP46, CYS44, GLU42 (monomer) and GLN111, ALA3
(dimer); with Artemisinin is ARG84, LYS27 (monomer) and ARG34 (dimer) and with Ivermectin Bla
are LYS51, HIS23, PHE24, CYS66, PHE 69(monomer) and GLN13, ARG145 (dimer).

The results indicate that small molecules binding sites are not overlapping. Furthermore, based on the
ORF8 amino acids involved in hydrogen bonds with the drugs, the binding epitopes of monomeric and
dimeric ORFS differ. This information can help develop drugs that target specific binding sites and
epitopes.

Keywords: SARS-CoV-2; ORF8; Molecular Docking; Antiviral small molecules
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Abstract: Chronic myeloid leukemia (CML) is a type of cancer that is classified into three phases:
Chronic, Accelerated, and Blast crisis, while the myeloid blast crisis (MBC) phase is resistant to
treatment [1]. Despite evidence in the BCR-ABL fusion gene as the most significant genetic
abnormality and a key for the initiation and supporting the continuation of CML, there are fascinating
proofs that CML harbors many other genetic alterations in oncogenes as well as tumor suppressor genes
that contribute to the progression of this malignancy. Some of these changes are drivers that map to
signaling pathways and control cell growth, cell cycle progression, and apoptosis. While the others act
as cancerpredisposing variants, most of them are germline. The affected genes may work together in
connected networks as modules and play a role in the pathogenesis of MBC-CML. In this study, we
tried to find potential disease modules, as a set of genes that enrich the novel variants in cases with
MBC-CML compared to controls which were Imatinib-responsive CML. To this end, we utilized the
MAGI algorithm [2], which merges different omics data including gene co-expression network,
ProteinProtein interaction, and genetic variant data in case and control groups. MAGI has been used for
neurodevelopmental diseases such as autism and Intellectual disability. But for the first time, we
propose using this algorithm for cancer diseases. To this end, we used HPRD data as PPI network input,
and we constructed a gene co-expression network for CML patients based on the GSE42519 micro-
array dataset [3]. We also used European Genome-Phenome Archive (EGA) data with accession
EGAS00001003071 as our case and control samples [4]. We selected 18 samples with the MBC-CML
case group and 44 samples with the CML control group. We analyzed the fastq files based on GRCh38
genome assembly using BWAMEM as the aligner, and Mutect2 as the variant caller. We used the
Mutect2 algorithm from the GATK4 toolkit to call somatic and germline variants. Then Several tools
were used to annotate and interpret variants including CGI, Varsome, InterVar, CancerVar, and Franklin.
The annotated VCF files were filtered to find Tier 1 and Tier 2 variants according to AMP classification
and Tier 3 variants which were pathogenic (P) based on ACMG classification. Finally, we created a
table of important gene variants for case and control groups. Then the MAGI algorithm was run to find
the modules including novel genes based on PPI and co-expression network. The Module with the best
score was selected as the best module and enriched with the EnrichR web tool. The Enriched terms
were highly associated with CML and cancer and as a result, the novel genes can be potentially
associated genes with CML resistance to the treatment.

Keywords: Myeloid blast crisis; CML; Network; Gene Module; MAGI algorithm
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Efficient classification of single cell ATAC sequence data using machine learning
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Abstract: Based on recent advances in next-generation sequencing technology and microfluidics, we
are now able to study the structure of DNA of each cell type. Transposase-accessible chromatin
sequencing (ATAC-seq) method [1], which uses Tn5 transposase to determine chromatic accessibility
across the genome, provides more detailed information about chromatin packaging and also the
molecular mechanism behind gene expression regulation in different tissues and phenotypes. On the
other hand, Single-cell omics technologies gifted us the opportunity to analyze thousands of cells
simultaneously and distinguish between different cell types. One of the challenges in the single cell
analysis including ATAC-seq data is cell type annotation. To do this step one approach is using
classification algorithms [2]. In this paper, we have investigated the performance of 6 well-established
machine learning methods for the classification of single scATAC-seq data. The main performance
criteria in this research were computational complexity and computational resource consumption.
Hence, a new classification method based on Extremely Randomized Trees (ERT) [3] was proposed
which had faster performance while keeping the classification accuracy constant. For evaluation, the
performance of four public scATAC-seq datasets which were from different studies from various
organisms and tissues was used to evaluate the performance of the methods. The results showed that
these methods performed well in some specific cell types in a particular scATAC-seq dataset. In both
intra-dataset and inter-dataset tests, while support vector machine (SVM) and nearest mean classifier
(NMC) showed overall better performance than other methods in all 4 datasets; ERT method was able
to perform the classification operation in significantly less time with almost the same accuracy.

Keywords: Single cell ATAC-seq; Machine Learning; Extremely Randomized Trees;Classification
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Abstract: Endometriosis, a prevalent and debilitating gynecological disorder affecting millions of
women worldwide, is characterized by the presence of endometrial-like tissue outside the uterine cavity
[1]. This study explores novel therapeutic strategies for endometriosis by targeting RAC-alpha
serine/threonine-protein kinase (AKT1) with drug Capivasertib. Leveraging the Gene Expression
Omnibus (GEO) dataset, significant alternation in gene expression patterns associated with
endometriosis were identified. Network analysis using STRING and Cytoscape highlighted AKT1 as a
central player in endometriosis-associated pathways. In silico exploration of DrugBank revealed
Capivasertib, an FDA-approved inhibitor of pathway leading to AKT1 upregulation in breast cancer
[2]. Despite no prior application in endometriosis, the potential of Capivasertib to modulate AKT1
expression introduces an innovative therapeutic hypothesis. We propose the strategic use of
Capivasertib as a transformative approach for endometriosis, building upon the established safety
profile in breast cancer.

Additionally, our in-silico investigation suggests that the upregulation of AKT1 may serve as a potential
biomarker for endometriosis. Differential expression levels of AKT1 could offer diagnostic and
prognostic insights, enhancing clinical assessments .

This study assumes significance in addressing the unmet medical needs of individuals with
endometriosis. With a dual focus on precision therapeutics and biomarker identification, the potential
implications extend to improved patient outcomes, personalized treatment strategies, and a deeper
understanding of molecular mechanisms driving endometriosis.

Keywords: Endometriosis; AKT1; Capivasertib; Therapeutic Prospects; Biomarker;
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he role of imatinib on the differentiation genes expression in K562 cell line:
A bioinformatic study
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Abstract: Ber-Abl protein is a tyrosine kinase enzyme that is involved in the growth and carcinogenesis
of K562 cells in chronic myeloid leukemia cancer [1, 2].Therefore, the inhibitors of this enzyme such
as imatinib can reduce the growth of K562 cells[2] . In this study, the aim of this work was to investigate
the role of imatinib in the expression of the differentiation genes of K562 cells into red blood cells [3].
In this study, the GEO site the GEO2R tool were used to find and analyze the dataset. After surveying
the site, and checking the different datasets, the GSE19567 dataset was chosen to analyze the imatinib
effect on K562 cell line gens expression profile[4]. Analysis of the GSE19567 dataset displayed over-
expression of ALAS2, HBB, HBD, GYPA, FECH, TALI genes in imatinib treated K562 cells by 22.3,
11.7, 10.7, 4.2, 3.01, and 2.4 times, respectively. The results showed that the expression of genes
involved in the metabolism of heme and hemoglobin and also Glycophorin gene has been increased in
treated cells. According the role of the genes in the differentiation of the K562 cells, it can be suggested
that imatinib induces differentiation in the cells. It may be related to inhibition the Bcr-Abl protein
which causes K562 cell growth.

Keywords: Bcer-Abl tyrosine kinase; GEO, Imatinib; K562.
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modeling and dynamic simulations
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Abstract: The Nipah virus (NiV), a member of the Henipavirus genus, sharing similarities with the
Hendra virus [1]. The emergence of NiV as a deadly zoonotic pathogen and sporadic human-to-human
transmission as well as the absence of specific treatments underscore the urgent need for comprehensive
vaccine design and development strategies to mitigate the potential threat of a future pandemic [2].
Urgency in rational vaccine development is underscored, necessitating the application of bioinformatics
advancements to meet the pressing need for timely and cost-effective approaches [3]. This study focuses
on computationally designing a candidate vaccine with potential broad-spectrum protection against the
NiV.This study revolves around the thorough immunoinformatics analysis of the Nipah virus's G and
F surface antigens. Through the utilization of machine learning (ML) algorithms for B-cell epitope
(BCE) identification, regions with significant potential were systematically pinpointed. Furthermore,
prediction of HLA class I and II-associated peptide binders (including B40:01, B44:03/02, A68:02/01,
A02:03/01, DRB101:01, DRB107:01) was conducted using the IEDB NXG standalone tool, and
analyzed with R language programming. Molecular docking and dynamic simulations (200 ns) using
ZDOCK and GROMACS software were employed to study the conformational changes and stability of
the designed vaccine in interaction with human immune cells, specifically anti-NiV Fab antibodies and
HLA molecules associated with resistance to NiV.The results from the ML-based analysis and
dynamics simulations showed that the immunodominant regions of the designed vaccine exhibit high-
affinity and stable interactions with anti-NiV Fab antibodies and the selected MHC-I/II molecules.
These identified regions serve as the basis for in silico vaccine design against the Nipah virus, ensuring
comprehensive immunoprotection. Our computational vaccine design strategy considers the dynamic
nature of viral proteins, harnessing the power of in silico methods to expedite the vaccine development
process. In silico epitope mapping and dynamic simulations revealed that the candidate vaccine can
form a more stable interaction with the specific antibodies and HLA molecules and will be useful in
experimental developing an anti-NiV candidate vaccine.

Keywords: Computational vaccinology; Dynamic simulations; Epitope; Nipah virus; Structural
modeling.
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Evaluation of S5-fluorouracil related genes in breast cancer involved in the microtubule
structure
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Abstract: Kriippel-like factors (KLFs) are implicated in several cellular functions. Numerous
biological processes, including cell stemness, proliferation, apoptosis, autophagy, and migration, have
been linked to it. [1]. KIF20A is an essential protein for cell division and causes chromosome migration
during mitosis. Therefore, it is necessary for the survival and morphogenesis of cells [2]. The formation
of microtubules is achieved by polymerizing the heterodimers of a- and B-tubulins. There are at least
nine isoforms of a-tubulin in humans, including tubulin a8 (TUBAS), and nine isoforms of f-tubulin in
humans including tubulin f2A class IIA (TUBB2A), B2B class IIB (TUBB2B) [3]. One of the most
popular chemotherapy agents for the treatment of solid tumors is 5-fluorouracil (5-FU). The current
study aimed to determine the effect of 5-FU on tubulin gene expression [4]. By utilizing NCBI’s GEO
dataset and GEO2R, the genes that are differently expressed under different experimental settings within
the gene expression patterns caused by 5-FU in breast cancer cell lines were identified, then the
GSE2584 dataset was chosen. The results showed that in the treated cells, the expression of the TUBAS,
TUBB?2, KLF5, and KIF20A genes was reduced in comparison to control cells. Based on the results it
can be suggested that the 5-FU may modulate the microtubule formation by downregulating the tubulin
gene expression.

Keywords: KLF5; KIF20A; TUBB2; TUBAS; 5-fluorouracil drug; MCF7 cells.
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Abstract: Azoles-based drugs in two distinct classes including imidazoles (include clotrimazole,
econazole, ketoconazole, miconazole, and tioconazole) and triazoles (fluconazole, itraconazole,
Posaconazole, and voriconazole) can be used to inhibit the growth of wide range fungal infections
including athlete's foot, onychomycosis, ringworm, and vaginal candidiasis. Due to their hydrophobic
structure, many azole drugs have low aqueous solubility. Various cosolvency systems have been
investigated to improve the aqueous and non-aqueous solubility of these drugs. Using mathematical
models as an alternative approach to estimating drug solubility is an easy and fast method. In this study,
to predict the solubility of some azole-based drugs in binary systems of solvents at various temperatures,
several mathematical models were developed based on the Jouyban-Acree model. To obtain more
accurate mathematical models, the Jouyban-Acree model is combined with the physicochemical
parameters of the Abraham solvation parameters and the Hansen solubility parameters. In order to
assess the applicability of the proposed methods, we calculated the average mean relative deviation
(MRDs %) values for the solubility data of azole-based drugs in some cosolvency systems. The result
of the present study has shown that the combination models based on Abraham solvation parameters
have reduced the MRDs % by about 3 times compared to Hansen solubility parameters. This study
provides essential information in the pharmaceutical industry that can be invaluable in selecting the
appropriate solvents for extracting and purifying these drugs.

Keywords: Solubility; Azole drug; Abraham solvation parameters; Hansen solubility parameters;
Mathematical model.

References

[1] Mohammadian, E., et al., Simulation of mesalazine solubility in the binary solvents at various temperatures. Journal of
Molecular Liquids, 2022. 357: p. 119160.

[2] Karimzadeh, Z., et al., Employing Abraham and Hansen parameters for solubility prediction of ketoconazole in binary
solvents at various temperatures. Journal of Solution Chemistry, 2021: p. 1-20.

he palen mensilys 5 (ol G (Aalod Graages

Olp! Sl ygislyn
VEeY wiiul Ve 54

ich12@mazust.ac.ir @
ich12.ibis.org.ir @




3" International and 12" National
Iranian Conference on Bioinformatics
28™ and 29" of February 2024

ICB12-1402-1109

Analysis of Co-Expression Network of BMPR1B Gene with Other Genes Involved in
litter Size of Sheep

Zahra Roudbari®
a Department of Animal Science, Faculty of Agriculture, University of Jiroft, Jiroft, Iran
*Corresponding author’s email address: roudbari.zahra@ujiroft.ac.ir

Abstract: The BMPR1B gene, known as FecB, is critical in sheep reproductive biology and carries a
mutation at the 746bp position, which significantly increases the rate of ovulation and litter size. This
gene is deeply connected to reproductive processes, as the mutation influences both regulate external
estrous characteristics and follicle stimulating hormone in the estrous cycle [1]. Research has shown
that this mutation in BMPR1B can control the activity of certain genes within reproductive tissues like
the hypothalamus, pituitary gland, and ovaries throughout the estrous cycle [2]. The co-expression
network, an essential tool in biological system analysis, sheds light on genes that change expression
together [3]. In this study, a co-expression network was constructed using the Cytoscape software for
BMPRIB, linking it with other relevant genes. This led to the identification of 10 genes (BMP7,
BMPR2, BMP15, BMP2, BMP4, BMP6, FSHR, GDF5, GDF9, SMAD?9) that interact with BMPRI1B
and were organized into two co-expression modules via K-means clustering. Further investigation into
the roles of these genes, using the String database for interaction analysis, indicated their significant
involvement in ovarian steroidogenesis and TGF-beta signaling pathways. These insights have greatly
expanded our understanding of the genetic factors that influence ovulation and litter size in sheep. The
genes studied may also serve as valuable biomarkers for selecting sheep with superior reproductive
traits in breeding programs.

Keywords: Litter Size; Regulated Network; BMPR1B gene; Ovine Reproduction.
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Association of IL18 and CSF1R overexpression leads to immunosuppressive phenotypes
in microglial cells in GBM microenvironment: A transcriptome-wide meta-analysis
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Abstract: GBM is the most aggressive brain tumor in which glial cells undergo several changes leading to tumor
progression. The role of astrocytes in GBM progression is well established, but its role in connection with other
glial cells and induction of invasion still remains unclear. Hereby, we used single RNA sequencing data analysis
in order to perform an integrative analysis of glioblastoma tissue samples. Cell type identification was performed
using SingleR package which executes cell type identification based on machine learning algorithms. Among
about 10000 cells data analyzed, we obtained three main clusters of cells including astrocyte, microglia, and
oligodendrocytes. Interestingly, each cell type included several clusters. We hypothesized the presence of various
cell phenotypes for each cell type among the identified clusters. Accordingly, clustering was performed to identify
the more similar clusters for identified cell types. This process led to find two phenotypes for astrocyte including
active astrocyte and astrocyte/stem cell, three phenotypes for microglia including CD163/CD14 microglia, CD33+
or steady state microglia, and active microglia, immature oligodendrocyte, and neurons. Studying the gene
networks and related signaling pathways using Cytoscape and GSEA analysis led to find that astrocytes show
proliferative and growth factor producing activities, while active astrocyte phenotype shows mitochondrial
dysfunction and apoptotic changes. Microglial subpopulations show a wide range of diversity in expression levels
of marker genes including interleukins. Accordingly, it seems that each phenotype of microglia show increase in
differential expression levels of interleukins and growth factors, so that active microglia show higher expression
levels of VEGF, while CD163/CD14 microglia shows higher expression levels of TGF-p and HBEGF, and CD33+
microglia show higher expression levels of PDGFB in comparison to other types. Similar results found for
astrocytes, so that stem cell/astrocytes show higher expression levels of EGFR and PDGFR than active astrocytes,
while active astrocytes show higher expression levels of VEGF. In addition, our findings revealed that astrocytes
overexpression of CSF1 as a tumorigenic factor. However, overexpression of CSF1R in microenvironment were
found in microglia subpopulations. In addition, studying the common genes between three phenotypes of
microglia showed that there are 12 common genes between CD163/CD14, and active microglia microglia, 75
common genes between CD163/CD14 and CD33+, and 112 common genes between CD33+ and active microglia.
GSEA analysis showed that PI3K, ECM-receptor interaction, and Focal adhesion signaling pathways are among
the most frequent singling pathways in microglia and astrocytes withing the microenvironment glioblastoma.
According to the results of pathway enrichment analysis, immunosuppressive microglia show overexpression of
cytokines and inflammatory responses. Our results for the first time showed association of overexpression
between CSFIR and IL18 as tumorigenic and inflammatory cytokine leading to transition of microglia to
immunosuppressive phenotype. Considering that the simultaneous overexpression of IL18 and CSF was found in
other cancers as prognostic factor. On the other hand, it was found that using IL-18

and CSF as adjuvants for tumor vaccines can induce immune response in colon and spleen cancer. In line with
these findings, we found overexpression of CSF1R in various clusters of microglial cells which was associated
with overexpression of IL18 in all those clusters. Considering that no studies has reported the association between
CSFI1R and IL18 in GBM or other types of brain tumors, it is the first time that this association is studied.

Keywords: glioblastoma multiforme, reactive astrocyte, GBM microenvironment, IL18, CSF1R, microglia
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Abstract: Alzheimer’s Disease is the most prevalent neurodegenerative diseases in which neural cells
die in various ways. Pyroptosis is a cell death type which induces inflammation in neural cells in AD
via formation of inflammosome, but its regulatory mechanisms in this disease are not clear yet. Neural
cell loss leads to AD progression and no exact treatment method has been found to suppress this process.
In this study, we aimed to explore the regulatory mechanisms underlying pyroptosis in AD brain tissue.
For this purpose, multiple microarray datasets of AD samples were integrated and analyzed to find
differentially expressed genes in comparison with healthy control samples. Then, ML algorithms were
used to find the signature genes via LASSO algorithm. In addition, the signature genes were used to
differentiate AD and control samples. GSEA analysis was used to find key signaling pathways.
WGCNA analysis was used to find the key genes associated with this cell death. Our results revealed
that four genes including TLR1, IL-32, TACI1, and S100A4 are signature genes for pyroptosis in AD.
These genes are expressed differentially in AD samples compared to the control groups and can be used
to differentiate AD and control samples. GSEA analysis showed that inflammatory response, IL6-JAK-
STAT Signaling, TNF-alpha signaling via NF-xB, and cytokine-cytokine receptor signaling pathways
are closely related to the pyroptosis. WGCNA analysis yielded one cluster of mostly associated genes
among which cytokines and TLRs were main regulatory nodes in the results of protein-protein
interaction analysis. We developed a robust and novel signature for pyroptosis identification in AD
based on the machine learning algorithms and bioinformatic tools. Notably, the found genes have not
been studied in AD as therapeutic or prognostic factors, while we found them to be effective signature
genes with potential role in regulation of pyroptosis in AD.

Keywords: Alzheimer’s Disease; pyroptosis; machine learning; signature gene.
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Celastrol strongly binds to AMPK activating site: A docking study
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Abstract: The AMP-activated protein kinase (AMPK) is a central regulator of cellular metabolism and
energy homeostasis in mammalian tissues. According to key role of AMPK in controlling energy
homeostasis, its activation can be related with metabolic disease, including type 2 diabetes and cancer
treatment. Therefore, AMPK activators can be potential anti-cancer agents “[1]”. The aim of this study
is evaluation of Berberine, Caffeic acid, Celastrol, Curcumin (Cum), Luteolin, Metformin“[2]”,
Salicylat, Staurosporine (Stu)“[3]”, R34 and 6VT on AMPK by molecular docking. Three-dimensional
(3D) structure of the compounds “[4]” and AMPK (two states, 6C9F and 5KQ5) were obtained from
the PubChem database and Protein Data Bank (PDB) respectively. Finally, the molecular docking was
studied using Autodock 4.1 software. Analyses of molecular docking exhibited that STU ligand is
present in both active sites of 6C9F and SKQS5 proteins with highest binding free energy with -11.68
kcal/mol in 6C9F and -13.34 kcal/mol in 5KQ5 compared to the other compounds. After the STU,
Celastrol displayed the highest binding energy with -10.44 kcal/mol and Metformin showed the lowest
binding energy with -3.03 kcal/mol. According to the obtained results, it was suggested that among the
compounds (except for STU) Celastrol may have had activating effect on AMPK. Therefore, AMPK
can be a potential target to celastrol in cancer treatment.

Keywords: AMPK; Cancer treatment; Celastrol; Molecular docking.
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Abstract: BMPR1B gene is a significant component in the BMP/SMAD signaling pathway, holding
importance in numerous biological functions, especially reproductive processes. In sheep, BMPRIB
has been identified as a key gene affecting litter size, influencing prolificacy and fertility [1]. This gene's
activity within the BMP/SMAD pathway plays a critical role in regulating essential processes like
ovarian follicular development, ovulation, and embryonic growth [2-3]. To investigate this, a study was
conducted using network construct to explore the impact of BMPR1B activity and the BMP/SMAD
pathway. The research aimed to comprehend the genetic factors influencing litter size in sheep and their
implications for breeding and production. The result revealed that BMP ligands bind to BMPR1B,
leading to receptor dimerization and activation. Upon ligand binding, BMPRIB forms a
heterotetrameric complex with BMPR2, leading to phosphorylation and activation. This activated
BMPRIB then phosphorylates receptor-regulated SMADs (R-SMADs), predominantly SMADI,
SMADS, and SMADS.These phosphorylated R-SMADs create complexes with SMAD4 (co-SMAD),
which subsequently translocate into the nucleus, acting as transcription factors. They regulate gene
transcription by binding to specific DNA sequences and interacting with other transcriptional regulators.
The activity of BMPR1B and the BMP/SMAD signaling is under stringent regulation by extracellular
antagonists, intracellular inhibitors, and feedback mechanisms. Understanding the impact of BMPR1B
activity on the BMP/SMAD pathway offers valuable insights into the molecular mechanisms governing
fertility traits, specifically litter size, in sheep. The findings also illuminate the intricate interactions
within the BMP/SMAD pathway and their role in regulating litter size, providing crucial information
for the sheep farming industry.

Keywords: BMPR1B gene; BMP/SMAD pathway; Pathway Analysis; Ovine Reproduction.
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Deciphering transcriptomic signatures in myotonic dystrophy: a bioinformatics case-
control study
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Abstract: Myotonic dystrophy (DM), characterized by its intricate multi-system involvement and
diverse subtypes, poses significant challenges in therapeutic strategies and interdisciplinary research.
Among the pivotal genes associated with myotonia dystrophy, the MEF2 gene assumes a central role
[1]. This study employs bioinformatics analysis to explore a microarray dataset (GSE13608; Affymetrix
Human Genome U133 Plus 2.0 Array) sourced from the NCBI's GEO database [2]. Focusing on skeletal
muscle biopsies from DM1 (10 samples) and DM2 patients (20 samples), the analysis compares these
profiles with those of normal individuals (n = 6). Transcriptome profiling serves as a pivotal tool in
deciphering the molecular intricacies underlying neuromuscular disorders, offering insights into the
regulatory mechanisms that underlie the complexities of myotonic dystrophy.

The analysis pipeline involved loading the data using GEOquery, quality control, log2 transformation,
and generating descriptive plots (e.g., box-and-whisker plots, expression value distribution plots, and
mean-variance trends) using R programming [3]. Notably, our focus centered on the dysregulation of
MEF2 and MEF2-related genes. Out of 36 samples, seven genes displayed significant (adj.P.val < 0.01
and |log2 FC| > 1) dysregulation including, COL4A3, nebulin, MTUS1, COPE, TTN, AMPDI, and
GRAPL, proposing as significant biomarkers. In the context of myotonic dystrophy, our analysis reveals
distinct expression patterns, illustrated through box-and-whisker plots showcasing variability in gene
expression across the case and control conditions. The GeneCards, Reactome and KEGG pathway
databases showed that these genes exert regulatory control over various crucial biological processes
and pathways, including Tibial muscular dystrophy, Metabolic pathways, and ECM-receptor
interaction, extracellular matrix organization, collagen formation, signal transduction, striated muscle
contraction pathway, and collagen biosynthesis. Our study not only contributes valuable insights into
the molecular signatures associated with myotonic dystrophy but also suggests potential therapeutic
interventions targeting these dysregulated pathways.

Keywords: Bioinformatics analysis; Microarray; Myotonic dystrophy; Transcriptome profiling.
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The impact of adding a functional group to the antimalarial drug Artemisinin on its
penetration into biological membranes using molecular dynamics simulation
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Abstract: Artemisinin is one of the most important natural products derived from plants, which has
attracted the attention of international communities to the extent that it has been dubbed the "Hot" drug
[1]. This compound is extracted from the sweet wormwood plant (Artemisia annua) and has a chemical
formula of C15H2205 [2]. In addition to its effectiveness in treating malaria, this compound also has
anti-inflammatory and Coronavirus effects [3]. However, due to its disadvantages such as low solubility
in water, which is directly related to decreased permeability in membranes, its use is limited. Therefore,
due to the importance of this compound in a wide range of diseases, researchers have been seeking to
synthesize and develop other derivatives of Artemisinin. One of the most important synthesized
derivatives of this compound is Artemisone, which has an amino functional group at carbon C10
compared to Artemisinin. This study aims to investigate the effect of the functional group of Artemisone
on the permeability of these compounds in biological membranes using molecular dynamics
simulations. Based on the results obtained from simulations such as MSD, density, and Area per lipid,
it was observed that the addition of an amino functional group to the Artemisinin molecule improves
the penetration of the molecule into the studied biological membrane compared to the Artemisinin
molecule.

Keywords: olecular dynamic simulation; Artemisinin; Artemisone; Biological membrane.
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Comparison of the toxicity of Doxorubicin in water and natural deep eutectic solvents
based on choline chloride by molecular dynamics simulation
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Abstract: Doxorubicin (DOX) is a widely used anticancer drug for treating various types of cancer like
bladder, stomach, breast, thyroid, ovaries, etc. However, it is associated with significant side effects,
particularly dose-dependent cardiotoxicity [1]. In recent times, natural deep eutectic solvents (NDES)
have emerged as a viable alternative to minimize toxicity and enhance drug delivery efficiency and
pharmaceutical activity of drugs [2]. Therefore, the objective of this study is to investigate the impact
of choline chloride-based natural deep eutectic solvents on the solubility of DOX drugs using molecular
dynamics simulation. The simulation results, including energy, hydrogen bond interactions, and
aggregation of the drug, indicate that these solvents can potentially reduce the toxicity of DOX drug
compared to water solvent.

Keywords: Molecular dynamic simulation; Doxorubicin; Toxicity; Natural deep eutectic solvents.
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Drug design for the treatment of autoimmune diseases by Increasing the binding
affinity of IL-21R Protein to IL-21.
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Abstract: Increased production of IL21 is a characteristic of some autoimmune diseases, including
systemic lupus erythematosus and rheumatoid arthritis, which contributes to the production of
autoantibody as well as the pathological features of autoimmune disease. Therefore, in recent
researches, antibodies have been designed with a single specificity (only to bind to interleukin 21) to
inhibit this interleukin. Since the use of monoclonal antibodies as large-sized proteins has a high
production cost and side effects that limit their use, smaller peptides can be designed and selected that
contain only the binding region of the receptor to the ligand and groups. The sides of this region have
the direction of complete binding of the receptor to the ligand. To reduce the cost of production, the
economic bacteria E. coli can be used to express the designed peptide. Therefore, in order to limit the
binding of interleukin 21 with its natural receptor on the cell surface, by creating a mutation in the
extracellular part of the interleukin 21 receptor (IL-21R), a small peptide is designed that has an
increased tendency to bind to interleukin 21. The binding of the designed peptide to interleukin 21 will
prevent its binding to the IL-21R receptor on the cell surface and subsequent signals.

Keywords: Interleukin 21; autoimmune disease; IL-21R receptor; E. coli bacteria
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Predicting the pathogenicity of a missense mutation (Glu88Lys) in the NCAPG gene
involved in childhood hepatocellular carcinoma using bioinformatics tools
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Department of Biology, Yazd University, Yazd, Iran
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Abstract: Pediatric hepatocellular carcinoma (HCC) is a rare and malignant liver tumor in children
with a poor prognosis. This development is mainly observed in children over 10 years old, whether they
have a cirrhotic or non-cirrhotic background. NCAPG, a protein associated with chromosomal
condensation during mitosis, ensures the correct separation of sister chromatids during chromosome
condensation and fusion. It also plays a role in condensing and stabilizing chromosomes during both
meiosis and mitosis. NCAPG has been demonstrated to be highly expressed in various cancers, and its
related molecular mechanism impacts tumor cell proliferation, invasion, metastasis, and apoptosis such
as hepatocellular carcinoma, gastric cancer, colorectal cancer, ovarian cancer, lung adenocarcinoma,
breast cancer and prostate cancer. Moreover, the sensitivity of tumor cells can be decreased by NCAPG
to reduce the reaction to the original chemotherapy, leading to drug-resistant tumor cells. To sum up,
NCAPG is capable of being a new diagnosis and treatment target for several cancers and is also a very
promising prognostic marker. Our objective is to assess the pathogenesis of a missense mutation in
NCAPG. As a result of this mutation, the glutamic acid at position 88 turns into lysine amino acid.
Several bioinformatics tools, including polyphen-2, I-Mutant 2.0, and SIFT; have been utilized to
analyze this assessment. Polyphen-2 analysis confirmed the possible harm caused by this mutation, with
a score 0f 0.917 in the HumDiv model. This missense mutation has been proven by I-Mutant to decrease
the stability of NCAPG. The SIFT scored 0.00 for the protein function affected by the mutation at
position 88 NCAPG.

According to this analysis, the substitution of glutamic acid with lysine in position 88 may result in
pathological effects for the NCAPG protein. The score of pathogenicity of this SNP is very high, so it's
important to prove this theory through experimental studies.

Keywords: NCAPG gene; Pediatric Hepatocellular Carcinoma (HCC); Prediction analysis; Missense
mutation; Condensin I complex.

References

[1]X. Cai, J. Gao, C. Shi, W. Guo, D. Guo, S. Zhang “The role of NCAPG in various of tumors,” Biomedicine &
Pharmacotherapy. 2022. Volume 155 (11): 113635.

[2]Y. Shi, C. Ge, D. Fang, “NCAPG facilitates colorectal cancer cell proliferation, migration, invasion and epithelial—
mesenchymal transition by activating the Wnt/B-catenin signaling pathway,” Cancer Cell International. 2022 Mar
15;22(1):119.

[3] H. Sun, H. Zhang, Y. Yan, Y. Li, G. Che, C. Zhou, C. Nicot, H. Ma, “NCAPG promotes the oncogenesis and progression
of non-small cell lung cancer cells through upregulating LGALS1 expression, ” Molecular cancer. 2022 Feb 18; 21(1):55.

[4] Z. Yuan, L. Ge, P. Su, Y. Gu, W. Chen, X. Cao, S. Wang, X. Lv, T. Getachew, JM. Mwacharo, A. Haile, W. Sun, “NCAPG
Regulates Myogenesis in Sheep, and SNPs Located in Its Putative Promoter Region Are Associated with Growth and
Development Traits, ” Animals. 2023 Oct 11; 13(20):3173.

e Gled Gransilys 5 (lall G Gialod Gaag

Olp! Sl ygislyn
VEeY wiiul Ve 54

ich12@mazust.ac.ir @
ich12.ibis.org.ir @




3" International and 12" National
Iranian Conference on Bioinformatics
28™ and 29" of February 2024

ICB12-1402-1124

Bioinformatics Analysis of Microarray Data to Identify Hub Genes as Novel
Biomarkers for Colorectal Cancer
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Abstract: Colorectal cancer (CRC) is the third most common cancer and the second cause of cancer-
related death worldwide [1,2]. As early detection is associated with lower mortality, novel biomarkers
are urgently needed for timely diagnosis. This study aimed to identify hub genes as CRC biomarkers
by analyzing differentially expressed genes (DEGs).

Methods: The GSE113513 dataset was obtained from the GEO database, consisting of 14 pairs of CRC
primary lesions and non-cancerous surrounding tissue. Principal Component Analysis (PCA) assessed
the sample consistency. LIMMA package was used for statistical analysis. DEGs were identified using
|log2FC> 3 and adj P-value < 0.05. Gene expression and survival outcomes correlation were
determined by the Kaplan-Meier plotter.

Results: The expression profiles of 28 samples were evaluated using microarray analysis. There were
110 DEGs found in all, with 93 being down-regulated and 17 being up-regulated. Among these DEGs,
two genes, MMP7 and CDH3, have been previously linked to various cancers such as breast, lung,
pancreatic, etc. In this dataset, these genes exhibited a significant increase in their expression. As per
the information available in GeneCards, WikiPathways, and Reactome pathway databases, these genes
regulate crucial pathways, including the Wnt signaling pathway, pluripotency, cell-cell communication,
and ILK signaling. The DEGs identified in this study were found to be correlated with poor prognosis
in colorectal cancer based on the Kaplan-Meier plots.

Conclusion: The findings of our investigation indicate that the genes MMP7 and CDH3 have significant
contributions to colorectal cancer (CRC) and are connected to a poor prognosis in CRC.

Keywords: Colorectal Cancer; Biomarker; Microarray.
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Abstract: Kidney-type mitochondrial glutaminase (GLS) is a phosphate-activated amidohydrolase
primarily active in the brain and kidney. It plays a crucial role in energy generation, neurotransmitter
production, and kidney acid-base balance by breaking down glutamine. Alternative splicing generates
multiple transcript variants. Targeting this protein may hold promise for suppressing and treating cancer,
given its involvement in metabolic diseases. [1]. As a result, we have sought to explore the potential of
inhibiting this protein as a new avenue for controlling metabolic diseases. Previous studies have shown
that the molecule (PubChem ID:71577426) was able to inhibit GLS [2]. Using this molecule as a
template, a molecular library from SWISS-SIMILARITY database were created and a set of 57
molecules were identified. Subsequently, PyRex software were used in an in-silico environment to
conduct docking simulations of GLS with the molecules in the library [3]. The resulting data revealed
that among this library, three molecules (CIDs: 3675176, 3679991, 3680003) interacted with GLS with
a minimum AG less than -12.1. In addition interacting residues were identified using Discovery studio
software as follows: molecule (3680003) with residues chain C: GLU170, ASN182, HIS188, LEU179,
LYS178, PHE180, LEU181, PHE176,chain D: LEU172, ARG173, chain B:LYS184, PHE186,
TYR258, , molecule (3675176) with residues chain B: LEU187,HIS194, LEU185, LYS184, TYR258,
ASN188, GLU189, chain C: ARG175, LYS178, TYR252, PHE180, LEU181, ASN182, GLU183,
LEU179, PHE176, chain D: ARG173, and molecule (3679991) with residues chain C: HIS18S,
LEU181, PHE176, LEU179, TYR252, ARG175, ASN182, GLU183, chain B: TYR258, ASN188,
LEU185, LYS184, chain D: ARG173. In conclusion, it seems that these molecules will be able to inhibit
GLS and potentially control metabolic diseases, especially cancer. For the future studies, it is
recommended that the toxicity and efficacy of these potential inhibitors be evaluated in vitro and in
vivo.

Keywords: Glutaminase; Pyrex; GLS inhibitor; docking.
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Abstract: Multiple Sclerosis disease is an autoimmune-mediated disorder, which affects the central
nervous system (CNS) and destroys the myelin sheath, causing a variety of neurological dysfunction

[].

Mpyelin oligodendrocyte glycoprotein (MOG) is an encephalitogenic protein that can induce a
demyelinating immune response in several experimental models of inflammatory demyelinating
diseases [2]. The previous results revealed that MOG35-55 is an immunodominant epitope for T-cell
responses in MS disease [3].

Bee venom peptides have become more prominent in recent years due to their medicinal properties and
therapeutic aspects [4,5]. This research investigates the interaction of bee venom peptides with the
MHC-MOG:37-46 complex in mouse (allele H-2 kb) to prevent the interaction of TCR with this
complex which can lead to the treatment of MS disease in the mouse. At first MOG:37-46 fragment
was docked to the MHC binding cleft and then 100 ns MDS was done on the complex. Then, the three-
dimensional structure of eleven bee venom peptides was obtained from the pep-fold server, and after
100 ns MDS of them, 20 structures were obtained from the last 20 ns of MDS, and these structures were
docked to the MOG:37-46-MHC complex. Then the best structure that was obtained from docking for
each peptide was subjected to 100 ns MDS and MM/PBSA binding free energy of peptides was
calculated. The binding free energy results and other parameters showed that peptide melittin
(GIGAVLKVLTTGLPALISWIKRKRQQ) had better interaction with this complex and can be
considered as a potential drug in MS disease in mouse.

Keywords: Bee venom peptides; MS disease; Molecular dynamics simulation (MDS), MOG:37-46.
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Unraveling Protein Dynamics in the Presence of Cellulose Nanocrystals: An Essential
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Abstract: The dynamic behavior of proteins is crucial for their function, stability, and interactions.
Among the various methods for analyzing protein dynamics, essential dynamics (ED) stands out by
identifying the most relevant motions, characterized by their large amplitude, that contribute
significantly to the overall dynamics of the system. By applying principal component analysis (PCA)
to the covariance matrix of atomic positions, ED can effectively extract these dominant modes of
fluctuation, correlation, and conformational change [1]. Herein, molecular dynamics (MD) simulations
were applied to investigate the essential dynamics of insulin in the presence of cellulose nanocrystals
(CNC). A 1000-ns (1-us) MD simulation was conducted using the GROMACS package [2]. To reduce
the dimensionality of peptide dynamics, PCA was applied to the generated trajectories. The covariance
matrix was constructed from atomic coordinates, and an eigenvalue decomposition was performed
using the Gmx covar and Gmx anaeig tools to obtain orthogonal collective modes. The results were
interpreted by projecting displacement vectors onto PCA modes. The first 25 PCs accounted for,
respectively, 55.1%, 34.5%, and 29.73% of the total movements observed during the 1-ps simulation.
Our ED analysis revealed that the presence of CNC significantly influenced the peptide's dynamics.
The collective modes identified through PCA revealed alterations in their amplitude and direction,
suggesting that CNC-induced interactions modulated the peptide's conformational changes and
fluctuation patterns. These findings provide valuable insights into the intricate interplay between insulin
and CNC at the molecular level

Keywords: Essential Dynamic; Principal Component Analysis; Covariance Matrix; Peptide.
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Abstract: Interleukins, a class of cytokines, serve as crucial signaling proteins integral to the
orchestration of immune responses. Specifically, interleukin-22 (IL-22), a member of the IL-10
cytokine family, holds a pivotal position in immune regulation. Its multifaceted role encompasses both
the promotion of tissue repair and participation in inflammatory process. In the context of autoimmune
pathologies such as psoriasis and rheumatoid arthritis, IL-22 assumes a pathogenic significance,
contributing substantively to the perpetuation of chronic inflammatory cascades.

The present investigation is centered on the deliberate engineering of a mutated protein, denoted as
mlL-22R1, characterized by an augmented binding affinity to IL-22 in order to inhibiting IL-22. This
strategic modification aims to curtail IL-22 activity, thereby presenting a targeted and prospective
therapeutic paradigm for mitigating autoimmune disorders intricately linked to IL-22 dysregulation.

Keywords: Mutated, autoimmune diseases, interleukin, IL-22, 11-22R1
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Prediction of Pathogenicity of a Single Nucleotide Polymorphism (rs2133785693) in
human CDKNIC gene Associated with Wilms Tumor
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Abstract: Wilms tumor (WT), or nephroblastoma, is the most common pediatric kidney cancer.
Although healthy children develop WT, it is more common in children with cancer predisposition
disorders like Denys-Drash syndrome, WAGR syndrome, or Beckwith-Wiedemann syndrome (BWS).
Patients with BWS are at an approximately 800-fold increased relative risk of developing WT.
Beckwith-Wiedemann Syndrome is a rare genetic disorder that causes macroglossia, hemihyperplasia,
omphalocele, neonatal hypoglycemia, macrosomia, embryonal tumors (such as Wilms tumor),
visceromegaly, adrenocortical cytomegaly, kidney abnormalities, and ear creases / posterior helical ear
pits. Pathogenic variants of heterozygous maternal Cyclin-dependent kinase inhibitor 1C (CDKNIC)
are one of the five molecular mechanisms found in individuals with BWS. This study aims to assess the
pathogenicity of a missense mutation in CDKNIC (rs2133785693). This mutation changes the
tryptophan at position 79 to cysteine (W79C). This assessment has been analyzed using several
bioinformatics tools including polyphen-2, I-Mutant 2.0, and SIFT. Results showed that rs2133785693
affected the protein function with a score of 0.0 by the SIFT. Polyphen-2 web-based tool analysis
indicated that this mutation was likely deleterious and is predicted to be probably damaging with PSIC
index score of 1.00. Additionally, I-Mutant suggested that this missense mutation will decrease the
stability of the CDKN1C protein. In conclusion, W79C might have pathogenic effects on the CDKN1C
protein. Further experimental research is required to validate this hypothesis.

Keywords: CDKN1C gene; Beckwith-Wiedemann syndrome(BWS); Wilms tumor(WT);
152133785693; SNP.
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In Silico Design of a Novel Antibody-Drug Conjugate Targeting Mesothelin in
Pancreatic Cancer
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Abstract: Antibody-drug conjugates (ADCs) represent a promising new class of therapeutics that
combine the specificity of immunotherapy with the potency of chemotherapy, offering a targeted
approach to cancer treatment, including pancreatic cancer[1], [2]. This research focuses on the design
of an ADC that targets Mesothelin (MSLN), a surface antigen overexpressed in pancreatic tumor cells.
In this study, we aimed to design a mesothelin directed antibody conjugate composed of a
humanized single-chain variable fragment (scFv) and GrB using precise in silico techniques.
The challenge lies in the phenomenon of ‘shedding’, where proteolytic enzymes cleave various amino
acid sequences, preventing the ADC from binding to the mesothelin on the cancer cell surface[3]. To
overcome this, we utilized the findings of Liu, X et al., to retrieve the sequence of a humanized single-
chain variable fragment (scFv), known as 15B6 scFv, which recognizes the residual mesothelin post-
shedding[4].

We then conjugated 15B6 to granzyme B (GrB) to design our ADC, employing precise in silico
methodologies[5]. Four distinct linker peptides were used for the conjugation of 15B6 to GrB, and the
3D structures of these antibody conjugates were predicted using I-TASSER.

The conjugate whose linker peptide least affected the structural conformation of 15B6 and GrB was
chosen. We also compared the solubility and melting temperature of the selected conjugate with those
of 15B6 and GrB, and evaluated its physicochemical properties and flexibility.

Finally, we compared the binding capacity and the dissociation constant (Kd) of the selected conjugate
to MSLN with those of 15B6, and identified the residues contributing to antigen binding using LigPlot+
software.

However in vivo and in vitro investigation is required to determine the stability, feasibility and
effectiveness of such construct, in silico techniques, such as those employed in this study, could be
utilized for the early development of immune based therapeutics.

Keywords: Antibody-Drug Conjugate; Mesothelin; Pancreatic Cancer; In Silico Design; Granzyme B
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Morbillivirus Cellular Receptor Interaction: Introduce Potential Important Regions
Involved in Novel Cellular Receptor
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Abstract: Morbilliviruses are single-stranded RNA viruses that belong to the Paramyxoviridae family,
including several deadly human and animal infecting viruses. The first step of virus-cell entry has been
promoting through the interaction between hemagglutinin protein (H) and cellular receptors via its head
domain. Up to now, signaling lymphocyte activation molecule (SLAM) and Nectin-4 are recognized as
cellular receptors. Morbilliviruses could develop CNS disorders and no receptor has been introduced
for nerves cells “[1]”. The prior findings revealed that relatively same region of the head domain is
associated with cellular receptor interaction. This study is designed to find potential region of head
domain involving to novel cellular receptor interaction. For this reason, alignment analysis at amino
acid level was conducted among several reference strains of morbillivirus. Our result showed that five
nearly conserved regions designed as A,B,C,E and D. The E region (512 to 543 aa) is associated with
the both SLAM and Nectin-4 receptors “[2]”. Furthermore, 3D structure measles H protein and human
SLAM revealed that regions A and D are situated upon the protein's surface. Additionally, these two
regions contain several highly conserved residues and also offer a relatively suitable surface for
interacting with the novel receptor. By considering with the pattern exhibited by the H protein in relation
to previously recognized receptors, it can be concluded that H protein may employ a comparable pattern
or alternatively share distinct region to bind the new receptor. Further biochemical studies at the in vitro
level are highly recommended to substantiate this matter.

Keywords: Morbillivirus; H portion; slam; nectin-4; novel receptor.
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Multi-Omics Integration for Pancreatic Adenocarcinomas Subtyping
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Abstract: Cancer is a leading cause of death worldwide. Precision oncology aims to identify new
molecule-based cancer subtypes from large-scale cancer multi-omics data(1), allowing for more
accurate and personalized treatments. Multi-omics studies analyze high-dimensional datasets at various
levels to reveal the complexity of cells and their environment(2). Integrating multi-omics data has
become increasingly important, with machine learning playing a key role in comparing and identifying
patterns in biological data(3). Our study utilized multi-omics data, including transcriptomics RNA-
sequencing, DNA methylation, and gene mutations, to identify three molecular subtypes and assess
sample similarity within the subtypes. We applied various pre-processing steps, including annotation,
quality control, filtering, normalization, and feature selection. Then, we executed ten classical clustering
algorithms to recognize patients with different molecular features using the "MOVICS" package in R.
We filtered out low express genes, noncoding genes, and removed probes with detection P value > 0.01,
all non-CpG probes, all SNP-related probes, all multi-hit probes, and probes located on sex
chromosomes. Finally, we identified three molecular subtypes and quantified the sample similarity
within the subtypes using the silhouette score. Our study highlights the importance of multi-omics
integration and pre-processing steps in understanding molecular subtypes. The use of the "MOVICS"
package in R provides an accessible and powerful toolset for researchers to analyze multi-omics data.
Integrating multi-omics and clinical data can help identify robust and clinically actionable cancer
subtypes. We hope that our findings will contribute to the development of more effective cancer
therapies and personalized medicine.

Keywords: Multi-Omics; Cancer Subtyping; Pancreatic Adenocarcinoma; MOVICS.
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Predicting Functional miRNA Targets in C-Fos with High Accuracy via Machine
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Abstract: Introduction: The proto-oncogene C-Fos plays a crucial role in cell proliferation and
differentiation[ 1], yet its intricate control network, particularly involving microRNAs (miRNAs), remains largely
uncharted. This study delves into the possibility of C-Fos harboring encoded miRNA regulatory information,
employing machine learning to decipher its miRNA regulatory landscape.

Materials and Methods: We compiled diverse datasets encompassing C-Fos expression, miRNA expression, and
predicted miRNA target sites within the C-Fos gene. Utilizing feature engineering techniques, we extracted
sequence and positional features surrounding potential target sites. Subsequently, we implemented various
machine learning algorithms, including random forests and support vector machines, to classify true miRNA target
sites based on these features. We evaluated model performance using cross-validation and compared results across
algorithms.

Results: Our models achieved high accuracy in identifying true miRNA target sites within the C-Fos gene,
exceeding 80% in most cases. By analyzing the learned feature weights, we uncovered key sequence and
positional motifs crucial for miRNA recognition and binding. Interestingly, we identified clusters of enriched
motifs within the C-Fos gene, suggesting the presence of miRNA regulatory hotspots. Furthermore, we mapped
these hotspots to specific functional domains within C-Fos, revealing a potential link between miRNA regulation
and C-Fos function.

Conclusions: Our study demonstrates the effectiveness of machine learning in decoding miRNA regulatory
networks encoded within genes. By applying this approach to C-Fos, we unraveled a complex miRNA regulatory
landscape with hotspots likely linked to specific C-Fos functions. This understanding paves the way for further
investigations into miRNA-mediated control of C-Fos in diverse cellular processes, including cancer
development[2]. Future research will focus on experimentally validating predicted target sites and elucidating the
functional consequences of this newly discovered miRNA regulatory network in various biological contexts.
Keywords: C-Fos; microRNA; miRNA regulatory network; machine learning; target site prediction; cell

proliferation.
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Deciphering the c-MYC miRNA Regulatory Network through Machine Learning
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Abstract: Introduction: The oncogene ¢-MYC plays a pivotal role in cancer development and
progression[ 1], yet its intricate control network, particularly involving microRNAs (miRNAs), remains
elusive[2]. This study delves into c-MYC's potential to encode miRNA regulatory information using
machine learning, aiming to decipher its miRNA regulatory landscape.

Materials and Methods: We compiled diverse datasets encompassing ¢c-MYC expression, miRNA
expression, and predicted miRNA target sites. Using feature engineering techniques, we extracted
sequence and positional features surrounding potential miRNA target sites within the c-MYC gene.
Subsequently, we employed different machine learning algorithms, including random forests and
support vector machines, to classify true miRNA target sites based on these features. We evaluated
model performance using cross-validation and compared results across algorithms.

Results: Our models achieved high accuracy in identifying true miRNA target sites within the c-MYC
gene, exceeding 85% in most cases. By analyzing the learned feature weights, we uncovered key
sequence and positional motifs crucial for miRNA recognition and binding. Interestingly, we identified
clusters of enriched motifs within the c-MYC gene, suggesting the presence of miRNA regulatory
hotspots. Furthermore, we mapped these hotspots to specific functional domains within c-MYC,
revealing a potential link between miRNA regulation and c-MYC function.

Conclusions: Our study demonstrates the feasibility of using machine learning to decode miRNA
regulatory networks encoded within genes. By applying this approach to ¢-MYC, we unveiled a
complex miRNA regulatory landscape with hotspots likely linked to specific c-MYC functions. This
understanding paves the way for further investigations into miRNA-mediated control of c-MYC in
cancer. Future research will focus on validating predicted target sites experimentally and elucidating
the functional consequences of this newly discovered miRNA regulatory network in cancer biology

Keywords: c-MYC; microRNA; miRNA regulatory network; machine learning; target site
prediction; cancer.
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Drug repositioning and the candidates' mechanism of action for vitiligo
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Abstract: Aim: Vitiligo is a complex disease with hypochromic or achromic spots [1]. Topical
treatment drugs are not 100% effective and are also associated with side effects [1-3]. Method: To
introduce new drug candidates for vitiligo, we have made a systematic search in the GEO Ncbi. Array
data were selected and filtered by parameters of lesional and non-lesional samples. Meta-analysis was
performed using the ImaGEO online tool [4]. Differentially expressed genes were used as signatures
for screening against drugs in the connectivity map database. Finally, the results were filtered based on
the highest Z score and MOA classification [5,6]. The highest reverse Z score (z score<-80) was used
for target prediction using Swiss target prediction. The drug-target network was constructed, and the
target nodes with the highest degree were identified. Findings: Twenty-eight genes were significant
after a meta-analysis of the two datasets of GSE75819 and GSE65127 with a total of 38 samples. 1002
compounds were identified with reverse profiles. The compound with the highest z score includes CDK,
DNA synthesis, HDAC, IGF-1, JAK, JNK, MEK, mTOR inhibitors, and Glucocorticoid receptor
agonists. The highest degree nodes in the constructed target-compound network were enriched in the
most significant pathways in cancer, PI3K-Akt signaling pathway, Ras signaling pathway, and EGFR
Tyrosine Kinase Inhibitor Resistance.

Conclusion: There are a couple of candidates that have not previously been proposed for vitiligo
treatment and as therapy candidates worth examining. Based on the drug target network, some cancer
pathways are also involved in vitiligo, which indicates the shared pathways of cancer and vitiligo.
Keywords: Vitiligo; Drug repositioning; Connectivity map.

References

[1]Marchioro HZ, Silva de Castro CC, Fava VM, et al. Update on the pathogenesis of vitiligo. An Bras Dermatol.
2022;97(4):478-90.

[2]Lee JH, Kwon HS, Jung HM, et al. Treatment Outcomes of Topical Calcineurin Inhibitor Therapy for Patients with Vitiligo:
A Systematic Review and Meta-analysis. JAMA Dermatology. 2019;155(8):929-38.

[3]Wang X, Mccoy J, Lotti T, et al. Topical cream delivers NB-UVB from sunlight for the treatment of vitiligo. Expert Opin
Pharmacother. 2014;15(18):2623-7.

[4]Toro-Dominguez D, Martorell-Marugan J, Lopez-Dominguez R, et al. ImaGEO: integrative gene expression meta-analysis
from GEO database. Bioinformatics. 2019;35(5):880-2.

[5]Liu TP, Hsieh YY, Chou CJ, et al. Systematic polypharmacology and drug repurposing via an integrated L1000-based
Connectivity Map database mining. R Soc Open Sci. 2018;5(11).

[6]Konuma T, Ogawa K, Okada Y. Integration of genetically regulated gene expression and pharmacological library provides
therapeutic drug candidates. Hum Mol Genet. 2021;30(3-4):294-304.

ko alen (endjlss 5 (el o ioles Gaages

Olp! Sl ygislyn
VEY il )+ 54

ich12@mazust.ac.ir @
ich12.ibis.org.ir @



https://www.sciencedirect.com/topics/medicine-and-dentistry/drug-repositioning#:%7E:text=Drug%20repositioning%2C%20also%20referred%20to,Repurposing%20in%20Cancer%20Therapy%2C%202020

3" International and 12" National
Iranian Conference on Bioinformatics
28™ and 29" of February 2024

ICB12-1402-1143

Investigation of the internal co-expression relationship evolution in chronic
rhinosinusitis with nasal polyps

Nasibeh Khayer **, Maryam Jalessi *°
a Skull Base Research Center, The Five Senses Health Institute, School of Medicine, Iran University of Medical
Sciences, Tehran, Iran
b ENT and Head and Neck Research Center and Department, Hazrat Rasoul Hospital, School of Medicine, Iran
University of Medical Sciences, Tehran, Iran
*Corresponding author’s email address: khayer.n@iums.ac.ir

Abstract: Chronic rhinosinusitis (CRS) is a widespread disorder affecting nearly a third of adults. It is
characterized by persistent inflammation of the nasal and sinus lining cells. CRS exhibits a
heterogeneous nature, with two major subtypes distinguished by distinct pathophysiological
mechanisms: CRS with nasal polyps (CRSwNP) and CRS without nasal polyps (CRSsNP) [1]. Notably,
up to 60% of individuals with CRSWNP also experience concurrent lower airway diseases, such as
asthma, which typically onset in adulthood [2]. The main therapeutic options for CRSwNP are currently
limited to intranasal glucocorticoid administration, sinus surgery, or a combination of both [3]. Despite
the significant morbidity and negative impact on quality of life, our understanding of the underlying
molecular mechanisms and specific biomarkers associated with CRSwNP remains incomplete [4].
Therefore, identifying causal genes and dysregulated pathways paves the way for novel therapeutic
interventions. The objective of the present study is a comprehensive analysis of CRSwNP-related
transcriptome data, aiming to decipher sophisticated molecular relations at an elevated level of
complexity compared to the classical pairwise interaction approach. For such purpose, we used a novel
computational method, i.e., liquid association (LA), as a powerful tool to capture dynamic co-
expression relationships [5]. This approach captured the internal evolution of the co-expression relation
between a pair of genes (X, Y) under a change in the expression profile of a third gene (Z), named the
switch gene. The results suggested that the S7100a9, Nfe2l2, Ppl and Tgfbr3 genes can be considered
potential therapeutic targets in the CRSwNP.

Keywords: Chronic rhinosinusitis; Liquid association tool; Therapeutic targets.
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Unlocking Drug Combinations: A Novel Graph-Based Approach for Predicting Anti-
Cancer Synergy.

Babak Bahri Aliabadi®*, Fatemeh Yassaee Meybodi®, Changiz Eslahchi®"
a Data and computer sciences, Shahid Beheshti university, Tehran, Iran.
b Institute for Research in Fundamental Sciences(IPM), Tehran, Iran.
*Corresponding author’s email address: b_bahrialiabadi@sbu.ac.ir

Abstract: In the quest for effective cancer therapies, exploring combinatorial drug regimens is crucial
to harness synergistic interactions and overcome drug resistance. However, identifying synergistic drug
pairs faces challenges due to the vast combinatorial space and experimental limitations. This study
introduces ClusterSyn, a novel machine learning-powered framework for classifying anti-cancer drug
synergy scores. Utilizing drug synergy scores on cancer cell lines, ClusterSyn employs a two-step
approach involving drug clustering and synergy score prediction using a fully connected deep neural
network. For each cell line in the training dataset, a drug graph is constructed, with nodes representing
drugs and edge weights denoting synergy scores between drug pairs. Drugs are clustered using the
Markov clustering (MCL) algorithm, aligning similar synergy profiles. Subsequently, vectors
representing the similarity of drug pairs to each cluster are input into the deep neural network for
synergy score prediction (synergy or antagonism). Comparative analysis with clustering and regression-
based methods, including DeepSynergy and DeepDDS, demonstrates the superior performance of
ClusterSyn on diverse datasets such as Oniel and Almanac. These results underscore the remarkable
potential of ClusterSyn as a versatile tool for predicting anti-cancer drug synergy scores.

Keywords: Drug synergy; Clustering; Prediction; Machine learning.
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Functional investigation of MYL9 gene in signaling pathways and gene networks in
chicken

M. Mohammadnezhad, M. Gholizadeh *
Department of Animal Science, Sari Agricultural Sciences and Natural Resources University, Sari, Iran
*Corresponding author’s email address: m.gholizadeh@sanru.ac.ir

Abstract: MYL9 gene is a light chain myosin gene that plays an important role in processes such as
contraction, cell motility, and participating in the construction of myofibril proteins of muscle cells in
chicken. This study was carried out with the aim of functional investigation of MYL9 gene in signaling
pathways and gene networks in chicken. Using data from the COXPRESdb database, the list of 50 high
co-expressed genes and gene networks related to MYL9 were extracted. Gene ontology analysis for
co-expressed genes was performed using David's bioinformatics tool. Corrected P-value values
(Benjamin correction) less than 0.05 were considered as significant values for gene ontology results.
The genes TAGLN and CSRP1 showed the highest levels of co-expression with z-scores of 11.8 and
10.0, respectively. The co-expression map (UMAP) showed that the MYL9 gene, along with 20 highly
co-expressed genes, forms a Semi-centralized structure in the lower right corner of the map. There
were 14 genes directly associated with the MYL9 gene. These genes included DMD, PALLD,
PDLIM7, RBPMS, FHL2, PDLIM1, RBPMS2, MYOCD, CSRP1, ACTG2, SMTN, HSPB1, TPM2
and TAGLN. Performing ontology analysis using DAVID software showed that the molecular function
of MYL9 gene and 50 genes in the list high co-expressed genes were significantly (P-value < 0.05)
related with biological pathways including actin binding, actin strand binding, alpha-actinin binding,
myosin binding II, extracellular matrix structural component, muscle structural components, muscle
alpha-actinin binding and binding Collagen. It was also found that these genes were also significantly
related to the KEGG enrichment pathway of motor proteins.

Keywords: MYL9; COXPRESdb; co-expression; KEGG; signaling pathways.
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Comprehensive discovery of markers effective in disease severity in the genome of Iranian
patients with covid-19

Fariba Esmaeili *, Dariush Salimi
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Abstract: This article examines the use of artificial intelligence algorithm statistical techniques for
automatic identification of biomarkers with the aim of prognosticating the severity of infection in
patients with COVID-19. The operation can be applied to other viruses as well. In this research, a group
of people (110 people) were selected for the study and they were classified into two groups of patients
with high and low severity, and the evolution-based harmony search algorithm was used to extract
patterns from the virus genome and also, a multi-objective approach was used to investigate the
relationship between these patterns and the severity of the disease. In the next part of the study, the
targets of unique miRNAs related to the genome of samples of two groups are extracted and considered
as a marker to predict the severity of infection. Also, taking into account the effect of different amino
acids on increasing the potential of their interactions, a method for grouping and weighting was
proposed, which has improved the search capability of the algorithm. The results of this model were in
many cases consistent with previously identified markers determined through experiments. The
obtained results show that there is a significant difference in the mutation rate in the candidate regions
in patients with high and low severity. Also, the relationship between mutations and the age of the
patients was investigated and a significant correlation was observed between the frequency of mutations
in the designated areas and the age of the patients.

Keywords: artificial intelligence algorithm; mutations; biomarkers of molecular diagnosis.
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TWIST1 and Stomach Adenocarcinoma: Deciphering the Molecular Landscape of
Metastasis-Related Genes

S. Ebrahimi-Jouzdani?, H. Rahimi-Tamandegani®, M. Emadi-Baygi**
a Department of Genetics, Faculty of Basic Sciences, Shahrekord University, Shahrekord, Iran
b Drug Design and Bioinformatics Unit, Medical Biotechnology Department, Biotechnology Research Center,
Pasteur Institute of Iran, Tehran, Iran
*Corresponding author’s email address: emadi-m@sci.sku.ac.ir

Abstract: The TWIST1 gene encodes a basic helix-loop-helix (bHLH) transcription factor crucial for
gene expression control[1]. It forms homodimers and heterodimers when binding to DNA E-box
sequences and is involved in epithelial-mesenchymal transition (EMT), a key process in metastasis[2,
3]. High TWIST]1 expression indicates poor prognosis in metastatic cancer[4]. This study investigated
TWIST1 expression levels in stomach adenocarcinoma and their association with invasion and
metastasis-related genes. Genes associated with cancer hallmarks were obtained from several databases,
and stomach adenocarcinoma transcriptome data was obtained from The Cancer Genome Atlas
(TCGA). High-expression and low-expression groups were created based on TWIST1's average
expression in normal samples. Differentially expressed genes (DEGs) were analyzed (using Limma, an
R package); Furthermore, univariate and multivariate Cox regression analyses were performed.
Weighted gene co-expression network analysis (WGCNA) was conducted, and gene enrichment
analysis (using R packages named gProfiler2 and enrichR) revealed pathways related to invasion and
metastasis. 271 out of 8716 DEGs were up-regulated (logFC > 1, adjusted p-value < 0.01), and four
significant genes with p-value < 0.05 were identified from multivariate Cox analysis. WGCNA revealed
"greenyellow" module with a 0.65 correlation rate with TWIST1 trait. The findings suggest a potential
connection between TWIST1 and other cancer hallmarks, highlighting its potential as a therapeutic
target and prognostic indicator for cancer patients. This study emphasizes the importance of multi-omics
data analysis in understanding cancer invasion and metastasis mechanisms.

Keywords: TWIST1; Cancer Hallmarks; Transcriptome Profiling; Differential Expression Analysis;
Survival Analysis
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In silico analysis of identification dysregulated genes in doxorubicin treatment human
cervical cancer cell (HeLa)

Noorolhoda Khalighi®. Somayeh Reiisi®*
a Department of pathobiology, Faculty of veterinary Medicine, Shahrekord University, Shahrekord, Iran
b Department of Genetics, Faculty of Basic Sciences, Shahrekord University, Shahrekord, Iran
*Corresponding author’s email address: s.reiisi@sku.ac.ir; s.reiisi@yahoo.com

Abstract: Cervical cancer, the second most diagnosed gynecological cancer globally after breast
cancer, is seeing increasing incidence and mortality rates despite effective screening and vaccination
programs [1]. Doxorubicin (DOX), an anthracycline drug used in clinical chemotherapy for cervical
carcinoma [2], acts by intercalating into DNA, inhibiting topoisomerase II, disrupting mitochondria,
generating free radicals [3], and inducing apoptosis through various mechanisms [4]. DOX triggers
ecarly activation of p53, followed by caspase-3 activation and DNA fragmentation in tumor cells [5].
The objective of this investigation is to analyze the gene expression profile of HeLa cells treated by
doxorubicin, aimed at delineating novel functional mechanisms of the drug.

Methods: The raw data set GSE125249 was downloaded from the Gene Expression Omnibus.
Differentially expressed genes (DEGs) between doxorubicin-treated HeLa cells and untreated cells were
identified using R packages such as GEOquery, limma, BiocGenerics, afty, and oligo. The DEGs were
then used to construct a protein-protein interaction (PPI) network via the STRING database.
Subsequently, Cytoscape software was employed to recognize hub genes. The DEGs also underwent
gene ontology (GO) analysis and KEGG pathway analysis.

Results: The study detected 998 DEGs (Jlog2FC (fold change) [>1), comprising 335 upregulated and
663 downregulated DEGs between doxorubicin-treated and untreated cervical cancer cells (HeLa).
Dysregulated genes were enriched in pathways such as NF-kappa B signaling, TNF signaling, and p53
signaling in KEGG, and in biological processes including Positive Regulation of p38MAPK cascade
and regulation of mitotic cytokinesis. CytoHubba plugin in Cytoscape identified 10 hub genes: CENPA,
PLK1, CDCAS, KIF2C, CDK1, AURK, KIF23, KIF20A, TTK, and ASPM. These hub genes were
notably enriched in cell cycle, p53 signaling, FoxO signaling, and cellular senescence pathways.
Conclusion: Transcriptome datasets from doxorubicin-treated cancer cells offer insights into cancer-
specific biological functions, pathways, and novel mechanisms for predicting clinical outcomes in
cervical cancer.

Keywords: Cervical cancer; doxorubicin; Transcriptome; In silico.
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Targeting the Tumor Stroma: Identifying Crucial Genes in Cancer-Associated
Fibroblasts for High-Grade Serous Ovarian Cancer Therapeutics

M. Safari-Kharkeshi®, N. Cheraghi®, N. Salehi®, H. Montazeri¢, Gh.Hossein**
a Department of Animal Biology, Developmental Biology group, School of Biology, University College of
Science, University of Tehran, Tehran, Iran
b School of Biological Science, Institute for Research in Fundamental Sciences (IPM), Tehran, Iran
¢ Department of Bioinformatics, Institute of Biochemistry and Biophysics (IBB), University of Tehran, Tehran,
Iran
*Corresponding author’s email address: ghossein@ut.ac.ir

Abstract: Ovarian cancer ranks as the eighth leading cause of cancer-related deaths worldwide [1].
Histologically, about 90% of ovarian tumors originate from epithelial cells, with over 70% classified as
high-grade serous epithelial ovarian cancer (HGSOC) and a less than 35% five-year survival rate [2].
Recent reports emphasize the critical role of the tumor microenvironment in cancer progression, with
cancer-associated fibroblasts (CAFs) being a pivotal cell type [3]. Therefore, pinpointing key genes
expressed in CAFs for potential therapeutic targeting is of utmost importance. In this study, a meta-
analysis of gene expression associated with CAFs was conducted using microarray data from the GEO
datasets, GSE126132 and GSE40595 were extracted, normalized, and subjected to PCA analysis using
R programming. Differentially expressed genes (DEGs) with significant expression differences in CAFs
isolated from HGSOC tumor tissues compared to normal ovarian fibroblasts (NOFs) were identified in
human samples. To unravel interactions between DEGs, String software was utilized, and hub genes
were identified using Centiscape and Cytohubba. Additionally, a weighted gene co-expression network
analysis (WGCNA) was performed to identify hub genes from co-expressed genes. This comprehensive
approach resulted in the identification of 28 hub genes from String analysis and 30 top hub genes using
the WGCNA package. Our results underscore the significance of genes associated with the mTORCI1
signaling pathway, MYC Target v1l, and Complement pathways in the function of CAFs promoting
HGSOC. Specifically, genes CCT6A, PSMDI12, and COPS5 in the mTORCI signaling pathway,
SYNCRIP, COPSS, and PWPI in the MYC Target vl signaling pathway, and USP14, USP16 in the
Complement signaling pathway in CAFs were linked to metabolic changes promoting the survival of
tumor cells. The identified key genes may present potential targets in the treatment of high-grade serous
ovarian cancer, warranting experimental validation.

Keywords: Cancer-associated fibroblasts; High grade serous ovarian cancer; Hub genes; WGCNA

analysis; Metabolic pathways.
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Identification of crucial genes and pathways associated with Hepatocellular carcinoma
based on bioinformatics analysis
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¢ Research Center for Pharmaceutical Nanotechnology, Biomedicine Institute, Tabriz University of Medical
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*Corresponding author’s email address: mmpourseif@gmail.com

Abstract: Among the various forms of liver cancer diagnosed in 2020, hepatocellular carcinoma
(HCC) took the lead, constituting approximately 75-85% out of the nearly 906,000 reported cases.
Additionally, HCC ranked as the third highest cause of cancer-related deaths globally in 2020, with an
estimated 5-year survival rate of 20%. The primary aim of this study is to ascertain novel biomarkers
associated with HCC, enabling the prediction of prognosis and the advancement of treatment
strategies [1,2].

Methods: The GSE101685 dataset was obtained from GEO database, consisting of 24 cancer and 8
normal samples. To assess the consistency of the samples, Principal Component Analysis (PCA) was
carried out. Subsequently, the statistical analysis was performed utilizing the LIMMA package.
Differential expression of genes (DEGs) was determined based on the criteria of [log2FC|> 3 and adj
P-value < 0.05. To examine the relationship between gene expression and survival outcomes, the
Kaplan-Meier plotter was utilized.

Results: Microarray analysis was conducted to assess the expression profile of 69 samples. A total of
126 DEGs were identified, of which 43 were up-regulated and 83 were down-regulated. Among them,
two genes SLCO1B3, and CLEC4M have been discovered in previous studies to be related to cancers
such as Prostate and lung. These two genes show a significant decrease in expression in this dataset.
Through the utilization of the GeneCards and Reactome pathway databases, it has been determined
that these genes possess the ability to regulate significant pathways, including Bile acid and bile salt
metabolism and Complement cascade. According to Kaplan-Meier plots DEGs are correlated with
poor prognosis in HCC.

Conclusion: Our examination reveals that the SLCO1B3 and CLEC4M genes are vital in HCC and
strongly associated with poor prognosis.

Keywords: hepatocellular carcinoma; biomarker; microarray.
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Deciphering Tumor Microenvironment Dynamics and Cellular Communication in
Breast Cancer Progression through Single-Cell RNA Sequencing
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Institute of Biochemistry and Biophysics (IBB), University of Tehran, Tehran 14176-14411, Iran
*Corresponding author’s email address: kkavousi@ut.ac.ir

Abstract: Tumor microenvironment as well as inter- and intracellular communication within it, play a
critical role in tumor progression and drug resistance. This study intends to detect and describe these
complicated relationships during the progression of breast cancer using single-cell RNA sequencing.
Focusing on breast cancer, a significant and widely prevalent malignancy, our microscopic
examination aims to shed light on the molecular nuances underlying the transition from normalcy to
BRCAI precancerous states and ultimately to triple-negative breast cancer (TNBC).

By leveraging scRNA-seq data, we identify key genes that orchestrate substantial shifts between
different stages of breast cancer. The complex interactions and processes in which these discovered
genes engage in it are then clarified using network analysis. The importance of these key genes is
further validated through machine learning models, providing a comprehensive understanding of their
role in driving the transition from one stage to another. By shedding light on the molecular
underpinnings of breast cancer at a microscopic level, our study aims to pave the way for the
development of more effective treatment strategies, thereby offering hope for improved outcomes for
patients battling this challenging disease.

Keywords: Tumor microenvironment; Cancer progression; Triple-negative breast cancer; Multilayer
network; Machine learning.
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Advancing Feature Selection: A Hybrid Approach for High-Dimensional and
Incomplete Data
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Abstract: A recently encountered challenge in data science and more specifically in machine learning
is growing amount of data. Exclusion of superfluous data and thereby focusing on essential variables,
known as feature selection, proves vital for model performance optimization. This study undertakes a
thorough investigation into pivotal feature selection strategies. The benefits and limitations of each
method is clearly stated. An advanced methodology is also presented for tackling incomplete datasets,
alongside introducing an innovative hybrid model that unites the Partial Mutual Information Criterion
(PMIC), state-of-the-art null value completion strategies and neural network synergies to improve
feature selection processes. Finally, the suggested strategy is implemented in Python and numerical test
results are reported on a few randomly generated data sets and three well-known datasets breast cancer,
iris and diabetes. We evaluate both the similarity (of selected features to known important features) and
the accuracy of imputed data. The reported results confirm the efficiency of this hybrid algorithm in
feature selection for large data sets suffering from incomplete data.

Keywords: Feature selection; Non-negative Latent Factor; Maximal Information Coefficient;
Dimensionality; Incomplete Data.
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Ensemble based variational autoencoders for detecting protein complexes in protein-
protein interaction networks
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Abstract: Protein-protein interaction (PPI) networks are composed of multiple protein complexes
which play the essential roles in many biological functions and identifying different forms of a disease.
Each protein complex is a group of some proteins interacting with each other. Nowadays, due to the
limitations of experimental methods, computational approaches are used to identify the complexes. In
this regard, measurement errors lead to the noisy and uncertain interactions, which makes it difficult to
obtain reliable clusters. To face the challenge, a new method based on Ensemble Variational
Autoencoders named EVA is proposed in this study, that benefits from deep embedding and consensus
clustering together to deal with the uncertainty. Using variational autoencoder, it is possible to filter the
noise by creating meaningful representations of the proteins and extracting important features of co-
complex ones. In addition, the ensemble learning approach integrate multiple deep models to seek better
embeddings of the proteins and lead to the more qualitative clustering of PPI networks.

In this regard, a similarity matrix is generated first using second-order proximity of pairwise proteins.
Then, several varioational autoencoders are trained to embed the data points into the low dimensional
feature space. Next, the resulting representations of each network are extracted and clustered
independently. Finally, the base clusterings are combined to obtain a robust reliable complexes of the
proteins. The proposed method was evaluated by four real datasets of PPI networks in different density
and dimensions including Krogan-core, Krogan-extended, Collins and Gavin. According to the results
of F-score and MCC (Matthews’s correlation coefficient) evaluation metrics, the proposed method
achieved significant efficiency compared to the recent clustering methods of protein interaction
networks.

Keywords: Protein complex; variational autoencoder; ensemble learning; protein-protein interaction.
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Transcriptomics analysis of lung samples of COPD patients identifies shared pathways
involved in the disease among independent studies
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Abstract: Chronic obstructive pulmonary disease (COPD) manifests as a heterogeneous disease
distinguished by enduring respiratory symptoms attributable to structural anomalies affecting the
airways and alveoli. These anomalies give rise to persistent airflow obstruction, often exhibiting a
progressive nature(1). Individuals who engage in cigarette smoking, the most prominent risk factor for
COPD, generally experience pulmonary inflammation. However, those who develop COPD
demonstrate a heightened or aberrant response to inhaling toxic agents(2, 3). Differentially expressed
genes play a role in various pathogenesis pathways, including those responsible for inflammation(4). In
the present study, we employed a transcriptomics merge-analysis approach to identify the Differentially
Expressed Genes (DEGs) and their associated pathways. Two microarray datasets, GSE38974 and
GSE27597, published in 2012 and 2011, respectively, were used in the differential expression analysis.
The merged data encompassed a total of 17 normal smokers and 71 COPD smoker patients. The results
of the Differentially Expressed Genes (DEG) analysis using criteria of |logFC| > 1 and Adjusted p-value
< 0.05 revealed 35 upregulated and 37 downregulated genes between normal smokers and COPD
smoker patients. Furthermore, the differentially expressed genes were involved in several pathways
contributing to COPD pathogenesis such as TNF, IL-17, Chemokine, C-type lectin receptor, NF-kappa
B, and Toll-like receptor signaling pathways (Adjusted p-value < 0.001).

Keywords: COPD; Lung Tissue; Transcriptome Analysis.
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Abstract: Circular RNAs (circRNAs) represent a novel class of RNA molecules with the potential to
influence critical biological processes. These molecules exhibit tissue-specific expression patterns that
are depend on the cell type and developmental stage. Sistan wine grapes, characterized by seed lessness
and small berry size, were the focus of our investigation. In this study, we aimed to identify the index
circRNAs that are active in cluster formation and investigated the effects of gibberellin treatment on
their expression levels. Eight detection tools were used to predict the expressed circRNAs. Ten attribute
weighting algorithms were used to identify the most important circRNAs from total reliable identified
circRNAs as features. Before performing the algorithms, data were normalized and changed into 0-1
amounts. Three ranges greater than 0.5, 0.75 and 0.95 were defined as selection thresholds. In total, Chi
Squared and Rule models had the most selected attributes (weigh>0.9) and PCA, SV, Relief and
Deviation had the lowest one (weight<0.5). The number of 17 circRNAs was selected considering the
threshold of 0.95 and at least six weighting algorithms as biomarkers. These circRNAs can be
considered as biomarkers in the three stages of grape cluster formation treated with gibberellic acid or
non-treated plants. Among these, 7 were related to treatment and others were controls. The only
circRNA identified by eight weighting methods is 11:16250294-16250532 from the group of control
plants, which had higher expression in the first and third stage of cluster formation. It corresponds to
gene ID VIT 11s0103g00420 and is associated with the gene ontology (GO) term "regulatory ncRNA-
mediated gene silencing" in the biological process (BP) category.

Keywords: circRNAs; data mining; gibberellin treatment; grape; weighting algorithms.
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Abstract: Helicobacter pylori (Hp), a Gram-negative bacterium, establishes enduring colonization in
the human stomach by inducing immunoregulatory responses [1]. Due to its involvement in chronic
gastritis, peptic ulcers, and gastric cancer, researchers aim to prevent these conditions through novel,
safe, and highly effective vaccines [2]. Microarray and RNA-seq techniques play crucial roles in aiding
vaccinologists to identify novel vaccine-targeted antigens contributing significantly to the pathogenesis
of various pathogens. In this study, we analyze microarray (GSE60427 and GSE123623) and RNA-seq
(GSE164216) datasets from the NCBI GEO database. After quality control using R program
Bioconductor packages, principal component analysis assesses sample uniformity within each dataset.
The Limma package conducts statistical analysis, and a Venn diagram identifies common differentially
expressed virulence genes (DEVGs). Kaplan-Meier plotter assesses the correlation between gene
expression and survival outcomes.

High-throughput transcriptome analysis of 48 samples reveals 24 significantly upregulated and 23

downregulated genes (adj.P.val < 0.01 and |log2 FC| > 2). Top less-annotated genes (HP1167 and

HP1440) were identified in the upregulated list, and (HP1588 and HP0415) in the downregulated list,

with predicted key roles in bacterial pathogenicity, proposing them as notable vaccine antigens. Genes

like dppA, gpsA, pdxJ, mhB, tagD (downregulated), and flgK, flaA, cag7, fliD, flag (upregulated) were

discovered as known antigens in bacterial invasion pathways. GeneCards and KEGG pathway

databases indicate their significant molecular function in pathogenicity-related pathways, suggesting

them as vaccine targets in subsequent in silico and experimental studies.

This study not only provides valuable insights into the molecular signatures associated with Hp’s
pathogenicity but also highlights their potential for developing prophylactic interventions in clinical
settings.

Keywords: Antigen; Helicobacter pylori; Microarray; RNA-seq; Transcriptome; Vaccine.
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Abstract: Cellulases of microbial origin have shown their potential application in industry
today.However, the search for thermostable natural cellulases remains challenging. Therefore,
alternative approaches like rational engineering offer promising prospects for their production. In this
study, we isolated and identified a highly cellulase-producing strain from the microbial flora of Taftan
volcanic region. Molecular methods, including 16srRNA gene sequencing, were employed to
characterize the bacterial strain and the cellulase enzyme gene, which were the main focus of our
research . Our findings highlighted the Acidothermus cellulolyticus strain as an excellent cellulase
producer.Subsequently, we performed homology modeling of the cellulase enzyme using AlphaFold
server patterns and assessed the model’s quality for the next steps. The constructed 3D model exhibited
high structural quality, rendering it suitable for subsequent stages such as in-silico mutagenesis.
Notably, it possessed four unique mutations (G360I, G464F, G4R, N479C) that would stabilize the
enzyme. These mutations, as validated by FoldX5, amplified the enzyme’s stability, achieving a score
of -17.54 kcal/mol. We employed Schrédinger software to carry out molecular docking and MM-GBSA
scoring for the wild-type enzyme and the mutants variants. The wild-type enzyme yielded an average
docking and MM-GBSA score of -34.819 kcal/mol, serving as a reference point for evaluating the
mutants. The research then proceeded with Alanine scanning using Discovery Studio 2018 to pinpoint
the most stable enzyme-stabilizing mutations, leading to the creation of single, double, and triple
mutants while preserving key residues. We identified G3601, G4R as the most potent mutant variant of
the cellulase enzyme.To assess the behavior of the mutant cellulase under thermal stress, we plan to
conduct molecular dynamics simulations that compare the mutant and native structures. In conclusion,
we discovered a unique cellulase from an extreme environment and enhanced its stability through a
streamlined computer-assisted protein engineering process. This modified enzyme could be beneficial
for industrial applications that require cellulase activity at high temperatures. [1-3]
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Tumorigenesis — A Systems Biology Perspective
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Abstract: Background: Colorectal cancer (CRC) stands as a global health challenge, prompting an
exploration of its molecular intricacies. The RAS/MAP kinase pathway, pivotal in cancer development,
intertwines with microRNAs (miRNAs), shaping CRC's dynamic cellular landscape. This study utilizes
a systems biology approach, employing advanced bioinformatics tools to unravel miRNA-mediated
regulatory networks in CRC. Investigating miRNA dysregulation, identifying hub genes, and exploring
interplay between signaling pathways aim to provide nuanced insights into CRC's molecular landscape.
Protein-protein network analysis uncovers the interconnected web of miRNA-targeted genes within the
RAS/MAPK signaling pathway. Utilizing STRING and Cytoscape, we pinpoint 13 hub proteins
orchestrating network dynamics. GO and KEGG enrichment analyses reveal intricate regulatory
mechanisms. Cluster analysis unveils 817 clusters, emphasizing CRC significance. Hub gene promoter
motif analysis delves into transcriptional regulatory elements governing CRC pathogenesis.
Dysregulated miRNA expression in CRC is explored, emphasizing miRNAs' dual roles as oncogenes
or tumor suppressors. A comprehensive list of miRNAs targeting the RAS/MAPK pathway in CRC is
presented. Protein-protein interaction networks highlight 13 hub proteins, predominantly linked to
transcriptional regulation. Enriched pathways, such as the MAPK cascade, underscore their pivotal
roles. Cluster analysis reveals CRC's significance, emphasizing involvement in glucose metabolism.
Promoter motif analysis uncovers significant motifs targeted by dysregulated miRNAs. Transcription
factor motifs reveal biological roles, with implications in signal transduction and cell proliferation.
Enrichment in nucleus-based terms and disruption of cell polarity underscore potential implications in
cancer development.

This integrative study unravels the regulatory intricacies of miRNAs in the RAS/MAPK signaling
pathway, shedding light on CRC's molecular landscape. Identification of hub genes, enriched pathways,
and regulatory motifs provides valuable insights for diagnostics and therapeutics, offering promising
targets for simultaneous inhibition in cancer cell growth.

Keywords: Colorectal cancer, Network analysis, subnetwork analysis, Promoter motif analysis,
RAS/MAPK signaling pathway
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The promotor methylation level of ATG12 correlates with tumor progression and
autophagy in Bladder cancer; A bioinformatic study
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Abstract: Bladder cancer (BC) is among the top ten most common cancer types in the world [1]. The
heterogeneity of BC calls for substantial research with more in-depth molecular characterization, with
the hope of identifying new diagnostic and treatment options [2]. DNA methylation is an epigenetic
mechanism involving the transfer of a methyl group. DNA methylation regulates gene expression by
recruiting different proteins or by inhibiting the binding of transcription factors to DNA. Methylation
can alter gene expression and regulate different signaling pathways such as autophagy [3]. Autophagy
has a conserved mechanism whose main role is to recycle cellular components and maintain
homeostasis through the removal of undesirable proteins [4]. ATG12 is one of the most important genes
involved in autophagy pathways [5]. Aim: This study aimed to explore the function of the ATG12 gene
in the autophagy pathway involved in BC based on bioinformatic databases. Methods: Clinical
information and promotor methylation level of ATG12 in patients with BC was obtained from The
Cancer Genome Atlas (TCGA) based on the following selection criteria including basic clinical
information of sample types (normal and primary tumor), gender, age, stage, and nodal metastasis. All
requirements were conducted on a large sample size (>400). Datasets were then compared to obtain the
significant p-value. Results: Our results indicate that the promotor methylation level of ATG12 is
decreased in BC compared with normal tissue. This decrease was observed in different BC stages (1-
4), different age groups (21-40, 41-60, 61-80, and 81-100 ys), gender, and nodal metastasis status of
BC. There were no significant differences in gender and nodal metastasis (NO, N1, N2, and N3) groups.
Conclusion: Our study revealed that ATG12 can be considered an important factor in BC progress with
diagnostic and prognostic values.

Keywords: ATG12; Bladder cancer; Methylation; Autophagy; The Cancer Genome Atlas (TCGA).
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Abstract: Cancer is the second leading cause of morbidity and mortality after cardiovascular disease
all over the world. At the moment, more than 60% of the drugs that are used in cancer treatment are
derived from natural sources. The Apiaceae family contains over 3700 plant species, many of which
have medicinal properties and are used in traditional medicine. The vascular endothelial growth factor
receptor (VEGFR) has a key role in angiogenesis. This process accelerates the conversion of tumors
from benign to malignant abnormally in cancer patients. Therefore, the identification of angiogenesis
inhibitors can help us in the treatment of cancer disease. Herein, we assessed the inhibitory potential of
the 91 natural compounds isolated from the cumin plant (Cuminum cyminum) against the VEGFR-2
protein by in-silico strategy. First of all, the physicochemical properties of the compounds were
calculated using the Swiss ADME a freely accessible web server as screening methodology. According
to the obtained results, 49 compounds were selected to evaluate their energy binding in the active site
of VEGFR-2 protein using AutoDocktools software. The results show that the average binding energy
was -5.31 kcal/mol. The highest energy binding was indicated by germacrene-D with -7.51 kcal/mol,
and the lowest energy binding with -3.43 kcal/mol was obtained from the interaction of Z-3-hexanol
with target protein.

Keywords: Cuminum cyminum; Molecular docking; VEGFR-2; Antiangiogenesis.
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Abstract: Medical image segmentation plays a pivotal role in computer-aided diagnosis and treatment
planning. This study focuses on improving the accuracy of medical image segmentation, a crucial step
in diagnosing and treating diseases. We explore the use of a powerful neural network, EfficientNet,
combined with the U-Net architecture. We compare the performance of our model with a conventional
U-Net variant utilizing the ResNet34 backbone, aiming to assess the efficacy of EfficientNet in this
domain.

Our experiments involve extensive training on a curated dataset, encompassing diverse anatomical
regions, including large bowel, small bowel, and stomach. We evaluate the segmentation performance
through metrics such as Intersection over Union (IoU) and Dice Coefficient. Additionally, we discuss
the importance of proper data preprocessing, including input normalization and augmentation, in
achieving robust segmentation results.

The presented EfficientNet-based U-Net architecture holds significant potential for real-world
deployment in medical image analysis, offering improved segmentation accuracy and computational
efficiency. This work contributes to the ongoing exploration of deep learning architectures in medical
imaging, paving the way for advancements in clinical diagnosis and treatment planning.

Keywords: Medical imaging; Segmentation; U-Net Architecture; EfficientNet.
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In-silico analysis of a missense mutation (Leu309Pro) in the PYGM gene associated with
Glycogen storage disease type V

Leila Keshavarz, Dr. Mehri Khatami*
Department of Biology, Yazd University, Yazd, Iran
*Corresponding author’s email address: m.khatami@yazd.ac.ir

Abstract: Glycogen storage disease type V (also called McArdle's disease and GSDV) is a disorder of
muscle metabolism. Muscle phosphorylase enzyme deficiency causes this disease. One of the effects of
this disease is the inability to break down glycogen "fuel" reserves. It should be noted that McArdle's
disease leads to reversible acute kidney failure, severe muscle damage, pain and fatigue with vigorous
exercise. In most cases, the age of onset of this disease occurs in the first decade of life, but it can be
different. In some cases, diagnosis of the disease due to neglect of myalgia and fatigue in old age leads
to involvement of proximal muscles and continuous weakness. The diagnosis of GSDV in an individual
is established by the identification of biallelic PYGM (encoding glycogen phosphorylase, muscle form).
In this article, the pathogenicity of the missense mutation of the leucine amino acid at position 309 to
proline in the PYGM gene has been investigated in the PolyPhen-2 and HOPE bases.

PolyPhen-2 is a tool that predicts the potential impact of amino acid substitutions on human protein
function. Regarding the Leu309Pro amino acid mutation, according to the polyPhen-2 results to both
HumDiv and HumVar, this mutation is indicated to be probably damaging with a score of 1000.
Moreover HOPE is an online web service where the user can submit sequences and mutations. Based
on HOPE's survey of genomic variants, the MetaRNN score of this species is 0.9898901. It can be from
0.0 to 1.0. The higher it is, the more likely it is to be pathogenic, so the mutation is likely to damage the
protein.

In conclusion, it is likely that this missense mutation in the PYGM gene is pathogenic and possibly
damaging.
Keywords: McArdle disease; GSDV; PYGM.
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Abstract: Gastric cancer(GC) is one of the main causes of morbidity and mortality worldwide [1].
Autophagy, an intracellular homeostatic pathway, plays an important role in the physiopathological
processes of human diseases such as cancer [2]. The expression of p62/SQSTM1 (P62) was considered
to evaluate the clinical significance of autophagy in GC. P62 is an autophagy-related receptor protein
that is vital in regulating multiple signaling pathways and tumorigenesis [3]. Aim: This examination
aimed to investigate the function of the SQSTM1 gene in the autophagy pathway involved in GC based
on bioinformatic databases. Methods: Clinical data and expression level of SQSTMI in patients with
GC were obtained from The Cancer Genome Atlas (TCGA) based on the following selection criteria
including patient’s gender, race, sample types (normal and primary tumor), stage, tumor grade, and
histological subtype. All requirements were conducted on a large sample size (>400). Datasets were
then compared to obtain the significant p-value. Results: Our results demonstrate that the expression
level of SQSTM1 is increased in GC compared with normal tissue. This increase was discovered in
different GC stages (1-4), different races (Asian, Caucasian), genders, tumor grades (1-3), and five
different histological subtypes. There were no significant differences in the African-American race and
2 histological subtypes (IntAdenoMucinous and IntAdenoPapillary). Conclusion: Our study revealed
that SQSTMI1 can be considered a substantial factor in GC development with diagnostic and prognostic
values.

Keywords: SQSTM1; P62; Autophagy; The Cancer Genome Atlas (TCGA); Gastric Cancer.
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Abstract: Alkaptonuria, resulting from homogentisate 1,2-dioxygenase deficiency, presents with dark
urine, ochronosis, and arthritis. Manifestations include pigment deposition and complications such as
valve calcification, renal stones, and hypothyroidism. Early recognition is crucial for effective
management. The HGD gene encodes homogentisate 1,2-dioxygenase and in this study sought to
discover disease-causing single nucleotide polymorphisms (SNPs) inthe HGD gene using
bioinformatics servers. One SNP 1528941783 (G161R) was studied using SIFT, PolyPhen-2, [-Mutant
2.0, and Hope servers. The result showed that rs28941783 affected protein function with a score of 0.00
by the SIFT and was predicted to be possibly damaging with a score of 1.000 by PolyPhen-2. Moreover,
a large decrease in the stability of protein was predicted by I-Mutant (DDG = -1.59). Hope server
indicated that mutation of wild-type residue, glycine, can abolish the protein's function because glycine
is the most flexible of all residues and this flexibility might be necessary for the protein's structure and
function. The mutated residue is located in a domain and in contact with another domain that is
important for the activity of the protein. The interaction between these domains could be disturbed by
the mutation, which might affect the function of the protein. This interaction may be important for the
correct function of the protein. Ultimately, the study suggests that the G161R variant of HGD gene
could affect protein function.

Keywords: HGD gene; SIFT; PolyPhen-2; [-Mutant; Hope.
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Abstract: Lung cancer is a prevailing and substantially type of cancer that is attributed to a significant
number of cancer-related fatalities due to its highly metastatic nature. While current therapies suggest
some benefits, they often face limitations such as toxicity and drug resistance, highlighting the urgent
need for novel and more effective treatment options. Natural products, with their rich phytochemical
profiles and reduced toxicity, have emerged as promising candidates for therapeutic development. This
study employed a bioinformatic approach to identify bioactive phytochemicals with potential efficacy
in targeting fibroblast growth factor receptor 1 (FGFR-1), a key regulator of the extracellular signal-
regulated kinase (ERK) pathway in cancer progression. A comprehensive analysis of over 8,000
phytocompounds from the ZINC15 database was conducted against FGFR-1 as the target protein,
obtained from the Protein Data Bank (PDB). Docking simulations were performed using Schrodinger
Maestro 11.5 to evaluate the glide emodel and docking score of these phytochemicals with FGFR-1.
The top-performing compounds were further assessed using Pyrx virtual screening to assess their
binding affinity and calculate root mean square deviation (RMSD). To assess their pharmacokinetic
properties, the compounds were evaluated using the Admetlab2 database. Among the screened
phytochemicals, ZINC5075238 with Glide emodel= -68.52, docking score = -6.933 binding affinity= -
8 and RMSD=0 exhibited significantly higher binding interaction to FGFR-1 compared to the
commercially available FGFR-1 inhibitor pemigatinib, while also possessing favorable
pharmacokinetic properties. This finding presents a promising lead for the development of novel natural
product-derived FGFR-1 inhibitors. Further studies are warranted to validate the efficacy and safety of
ZINC5075238 in preclinical models and clinical trials. In conclusion, this study demonstrates the
potential of utilizing a bioinformatic approach to identify novel bioactive phytochemicals with
promising therapeutic applications in lung cancer. The discovery of ZINC5075238 as a FGFR-1
inhibitor emphasizes the value of natural products as therapeutic agents.
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Abstract: polycystic ovarian syndrome (PCOS) forecasting is a useful tool for increasing woman’s
awareness of their reproductive health. This illness is the most common endocrine disease in women of
reproductive age [1]. In this study, machine learning algorithms are used to predict the PCOS. The six
important classification models are applied to forecast PCOS model in mice. Considering the positive
effects of metformin as a blood sugar-lowering and sex hormone-regulating drug that can improve the
physiological and histological activity of the ovary [2]. the present study aims to investigate and predict
the therapeutic effect of metformin on important hormonal parameters and changes The amount of
blood sugar is to improve polycystic ovary syndrome with the help of machine learning [3]. Models
were compared and evaluated using statistical measures such as Accuracy, Balanced Accuracy, AUC-
ROC Curve, and F1 Score. Based on these evaluations, the best model was selected. kNN is thought to
be the best model for forecasting PCOS. The results demonstrate that In comparison to the patient group,
all the studied parameters in PCOS improved following metformin treatment and the
Kneighborsclassifier’s Accuracy, Balanced Accuracy, AUC-ROC Curve, and F1 Score are 1.

Keywords: polycystic ovarian syndrome; hyperandrogenism; Hyperinsulinemia; machine learning;
kNN.
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In silico identification of G-quadruplex structure in the STAT-6 gene sequence
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Abstract: Signal Transducers and Activators of Transcription (STAT) are a family of transcription
factors that regulate a variety of cellular processes such as proliferation, differentiation, and survival.
The STAT6 gene is located on chromosome 12q13.3 with 23 exons and 15955 nucleotides. It is
expressed in almost all organs of the body and may act as a T helper type 2 (Th2) inducing
transcriptional activator [1,2]. Therefore, STAT6 is involved in the pathophysiology of numerous
allergic diseases. Nevertheless, it is similarly complicated in several tumor developments, especially
lymphomas and solitary fibrous tumors, and contributes to the regulation of the tumor
microenvironment [2]. Therefore, regulating its gene expression is important for disease treatment. One
of the ways to control the expression of this gene is to induce G-quadruplex structures, which act as a
barrier to the gene expression apparatus [3]. Interestingly, there is a database that lists quadruplex-
forming G-rich sequences (QGRS) (http://tubic.tju.edu.cn/greglist/) [4]. The sequence of the STAT6
gene was obtained from GenBank at NCBI. We used a web-based server, QGRS Mapper, which predicts
quadruplex-forming G-rich sequences (QGRS) in nucleic acid sequences
(http://bioinformatics.ramapo.edu/QGRS/) [5]. STAT6 was a large gene and the GC content of its
sequence was very high, based on the data of the online software, we found 131 sequences prone to G-
quadruplex formation, among which 13 regions had a score above 35, which indicates that the
probability of the structure formation in these regions is very high. According to the recent evidence for
the in vivo location and role of DNA G-quadruplexes in several cellular pathways including DNA
replication and gene expression, effective treatment strategies can be defined for drug design and
targeted treatment of the diseases.

Keywords: STAT6; Regulation of gene expression; G-quadruplex structure; In Silico analysis.
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Abstract: Five to Ten percent of women of reproductive age suffer with pcos, the most prevalent
endocrine gland illness. Predicting the occurrence of polycystic ovarian syndrome (PCOS) is therefore
a helpful method to raise women's awareness of reproductive health.

In this study, machine learning and neural network algorithms are used to predict the PCOS. The six
important classification models are applied to forecast PCOS model in women. Models were
compared and evaluated using statistical measures such as Accuracy, Balanced Accuracy, AUC-ROC
Curve, and F1 Score. Based on these evaluations, the best model was selected. AdaBoostClassifier is
thought to be the best model for forecasting PCOS. The findings show that the F1 Score, Balanced
Accuracy, and AUC-ROC Curve values are 0.74, 0.74, and 0.65, respectively, and that the
AdaBoostClassifier's accuracy is close to 80%.

Keywords: polycystic ovarian syndrome; machine learning; Accuracy; statistical; AdaBoostClassifier.
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Abstract: Presbycusis also known as Age-related hearing loss is a multifactorial genetic disease
described as the degeneration of the auditory function by aging. This study aimed t