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DBT-Bioinformatics and Computational Biology Centre (BIC)

Multi Drug-Resistant (MDR) pathogens are a global concern and threat to public
health that cause serious nosocomial and health-care-associated infections. However, some
MDR bacteria cause community-acquired infections directly associated with increased
morbidity, mortality, health care cost, and antibiotic use. Community-associated (CA) MDR
bacteria develop multi-drug resistance against the antibiotic, leading to the infection's
dissemination. The nosocomial pathogens include Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and
Enterobacter spp are responsible for life-threatening infections worldwide and are
collectively referred to as "ESKAPE" pathogens. With the advent of high-throughput
techniques, rapid sequencing and generation of substantial bacterial whole genome
sequence data storage were possible. Retrieving meaningful genomic information from the
sequences is vital to understand the pathogenesis of the organism for better treatment.
Genome annotation decodes the sequence's biological significance through detailed
investigation and in-depth analysis.

Moreover, for the past years of research and trials, no vaccine is currently available
for these diseases. Despite the years of research for viable medications, the intricacy of the
disease has always remained the same. A validated drug target is necessary for the
scientific community's to identify a potential drug molecule. Furthermore, the threat is
amplified by diminished treatment efficacy due to developing resistant strains. The
currently available drugs are only fully effective in some cases due to the administration of
injectables, hospitalization, and the socioeconomic reality of patients. The current research
focuses on cutaneous and visceral disease, and although existing medicines due to the long-
term treatment courses, most are poorly tolerated or outright toxic leading to antimicrobial
drug resistance. Therefore, it is necessary to identify potential drug targets and develop
new drugs to combat nosocomial infections. Henceforth, we have processed computational
studies to identify potent inhibitors for combating infectious and other life-threatening

diseases in our current year.



a. NOSOCOMIAL INFECTION

Antibiotic resistance has become a global threat and has been a serious problem in
recent years, necessitating the development of immediate therapeutics to combat drug
resistance mechanisms. Extensive researches are still in progress to unveil the resistance
mechanism conferred by drug targets in the bacterial species causing nosocomial
infections. “Nosocomial” or “Healthcare-Associated Infections (HAI)” are widely used to
refer to any class of disease affecting patients while undergoing medical care or even
sometimes after treatment procedures. Gram-negative facultative anaerobe Serratia
marcescens is a notorious pathogen belonging to the Enterobacteriaceae family. It is
responsible for intravenous catheter-associated infections, urinary tract infections, blood-
stream endocarditis, and septicemia in humans. Due to the presence of several virulence
factors and misuse of antibiotics, the control and treatment of S. marcescens infections has
become difficult. Exploring the binding of antibiotic streptomycin would provide more
insights into understanding the process of resistance in detail, which will be more useful in
designing inhibitor molecules. Our findings provide a basic understanding of the
Streptomycin adenylyltransferase (SMATase) protein, and further biophysical analysis
coupled with structural studies will provide more insights into how SMATase may help to
overcome antibiotic resistance. The scientific results obtained from this study (Prabhu.D,
et.al. 2022) could aid in the design of lead molecules that synergistically combat antibiotic

resistance and S. marcescens infection when administered with appropriate antibiotics.
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Figure 1: Schematic stepwise working principle of malachite green adenylation assay.
Malachite green adenylation assay: detection of free phosphate liberated from the

adenylation process is captured by malachite green solution at 620 nm.



b. COMPUTATIONAL INVESTIGATION ON COVID-19

The SARS-CoV-2 pandemic has significantly threatened human healthcare and the
world economy. Furthermore, new variants of SARS-CoV-2 are being reported worldwide.
More specifically, the variants reported in South Africa (501Y.V2) and the United Kingdom
(B.1.1.7) were found to be more contagious than the wild type. There are also speculations
that the variants might evade the host immune responses induced by currently available
vaccines and develop resistance to drugs under consideration. The mutations in the RBD
domain of spike protein in the new variants could modulate the protein-protein interaction
with the hACE-2 receptor leading to increased virulence. Hence, our study, (Murugan, N.A
et al. 2022), unravelled the mechanism for the increased infection rate due to such
mutations in these variants. We have also computationally studied the interaction of the
spike protein in both wild-type and B.1.1.7 variant with hACE-2 receptor using combined
molecular dynamics and binding free energy calculations using molecular mechanics-
Generalized Born surface area (MM-GBSA) approach. Finally, we demonstrated that with
state-of-the-art computational techniques, we could predict the more virulent nature of
variants of SARS-CoV-2 and alert the world healthcare system.

In another study (Murugan, N.A et. al. 2022), a multi-level scoring approach was
adopted to identify the multi-targeting potency of bioactive compounds in selected
medicinal plants and compared its efficacy with two reference drugs, Nafamostat and
Acalabrutinib which are under clinical trials to treat SARS-CoV-2. In particular, we
employed molecular docking and implicit solvent free energy calculations and QM
fragmentation approach for validating the potency of bioactive compounds from the
selected medicinal plants against four different viral targets and one human receptor
(Angiotensin-converting enzyme 2 -ACE-2), which facilitates the SARS-CoV-2 entry into the
cell. The present study evidenced that Chebulagic acid, Geranine and Repandusinic acid act
as multitargeting drug-cocktail by effectively inhibiting 3CLpro, PLpro and RdRp targets
and weakening protein-protein interaction between spike protein and hACE-2. Moreover,
Piperlonguminine and Piperine displayed significant inhibitory activity against human
ACE-2 receptors. Therefore, the identified compounds can serve as potent multi-targeting

phytomedicine for treating COVID-19.
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Figure 2: Mechanism of multi-targeting potential of selected phytochemicals

Several studies have focused only on hospitalized patients with 30 to 90 days after one
cycle of illness, but post-acute sequelae of COVID-19 existing even after a year remain
unclear. Moreover, long-term sequelae in outpatients have not been documented, and
henceforth myriad clinical sequelae in long haulers continue to evolve. In our study
(Chitra, ], et.al, 2022), we reported three cases representing a single family presenting
several post-acute sequelae, one after the other, extending beyond one year of recovery. To
our knowledge, such a case series has not been reported in earlier studies. Herein, we
present the sequelae in various organs namely neuropsychiatric (tinnitus, anxiety,
depression, insomnia, and posttraumatic stress disorder, cognitive decline), cardiovascular
(tachycardia, bradycardia), gastrointestinal (appendicitis) and Dermatologic
(erythematous rash and acne) besides ophthalmic manifestations (conjunctivitis and dry

eyes) in Long-COVID-19 and recommend management strategies.



c. HIV

HIV-1 latency consists of viral DNA; integrated inside the host genome; it remains
transcriptional silent. In this study (Khan, M. A., & Singh, S.K, 2022), we have developed
an atom-based 3 D-QSAR model by utilizing the 49 active compounds of the 5-substituted
2-acylaminothiazoles derivatives. These compounds are further randomly divided into
training (37) and test (12) datasets, yielding statistically significant R? (0.90) and Q2 (0.85)
results, respectively. The internal and external validation of the model shows highly robust
and reliable results. Next, the model was visualized to check the favourable and
unfavourable groups in terms of hydrogen bond donor, electron-withdrawing and
hydrophobic group on the most active compound 96 and least active compound 30. The

investigated model reveals the structural insights required to obtain more leads that are

potent.
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d. CANCER:

Cancer, the leading cause of death worldwide, accounts for 9.6 million deaths
annually. Among the known drug targets, protein kinases predominates as therapeutic
targets for treating cancer conditions. In the current therapeutic research, LIMK inhibitors
are emerging as a potential therapeutic modality to treat cancer, exploiting the fact that
LIMK aids in cell motility and is downstream of Rho kinase in cytoskeletal dynamics. In the
current scenario, there is a paucity of effective LIMK inhibitors that are highly specific with
minimal off-target effects. To date, the conformational transitions of LIMK2 from
DFGinaCin (CIDI) (active) to DFGoutaCout (CODO) (inactive) states are yet to be probed
and are essential for capturing the unique, druggable conformations. Therefore, this study
(Nagarajan.H, et.al 2022) was intended to capture the diverse conformational states of
LIMK2 for accelerating the rational identification of conformation-specific inhibitors
through high-end structural bioinformatics protocols. Overall this study provides potential
insights into the intermediate conformational druggable states of LIMK2 and the druggable
conformations, especially the inactive states of LIMK2, as a specific therapeutic targeting
mode. Thus, providing a widened avenue to ponder the allosteric sites or the isoform
selectivity conformations for targeting LIMK2 in various disease conditions.

We also probed the efficacy of quercetin, a bioflavonoid, against various cancers. In
the study (Ramachandran, B. et.al. 2022), quercetin has been extracted from Ocimum
basilicum and was used to evaluate its anticancer activity against human liver cancer cell
lines (HepG2) by assessing cell viability (MTT) and variations in nuclear morphology
(AO/EtBr dual staining) during apoptosis. The amount of quercetin extracted from O.
basilicum leaves was found to be 0.82 mg with a retention time of 2.827 min. Quercetin
showed dose dependent anticancer activity against HepG2 cells with IC50 value 50 pg/mL
due to apoptosis that could have been mediated by Caspase-3 activity. Moreover, the study
indicates the importance of water molecules in the catalytic site, which may suppress the
growth of tumor cells which could assist in selecting potential leads for further analysis
against liver cancer. Glioblastoma (GBM) is the most devastating and frequent type of
primary brain tumor with high morbidity and mortality. GBM embodies a populace of

cancer stem cells (GSCs) that is associated with tumor initiation, invasion, therapeutic



resistance, and post-treatment reoccurrence. However, understanding the potential
mechanisms of stemness and their candidate biomarkers remains limited. Hence in this
investigation (Nayak, C, & Singh, S.K 2022), we aimed to illuminate potential candidate
hub genes and key pathways associated with the pathogenesis of GSC in the development
of GBM. Through integrated analysis and protein—protein interaction network analysis, five
potential candidate hub genes (CTNNB1, ITGB1, TNC, EGFR, and SHOX2) were identified,
which were positively correlated with the stemness of GBM and negatively correlated with
the overall survival of patients. In our future perspective, we are aiming to
design/discover/repurpose drug molecules targeting SHOX2 or TNC and characterize

identified uncharacterized proteins to understand their role in gliomagenesis.
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e. DIABETES:

Diabetes mellitus (DM) is one of the significant health problems worldwide. WHO
estimated that 439 million people may have DM by 2030. Several classes of drugs, such as
sulfonylureas, meglitinides, thiazolidinediones etc., are available to manage this disease;
however, there is no cure for this disease. Salt inducible kinase 2 (SIK2) is expressed
several folds in adipose tissue than in normal tissues, and thus SIK2 is one of the attractive
targets for DM treatment. Several analogues have been reported and experimentally
proven against SIK for DM treatment. But, identifying potential SIK2 inhibitors with
improved efficacy and good pharmacokinetic profiles will be helpful for the effective
treatment of DM. The present study aims to identify selective SIK2 inhibitors with good
pharmacokinetic profiles. Due to the unavailability of SIK2 structure, the modelled
structure of SIK2 will be an important to understand the atomic level of SIK2 inhibitors in
the binding site pocket. In this study (Jayaprakash, P. et.al, 2022), different molecular
modelling studies such as Homology Modelling, Molecular Docking, Pharmacophore-based
virtual screening, MD simulations, Density Functional Theory calculations and WaterMap
analysis were performed to identify potential SIK2 inhibitors. Five molecules from different
databases, such as Binding_ 4067, TosLab_837067, NCI_349155, Lifechemicals_F2565-0113,
and Enamine_7623111186 molecules were identified as possible SIK2 inhibitors.

f. PARKINSON'S DISEASE (PD)

Parkinson's disease (PD) is the second most common neurodegenerative disorder that
affects dopaminergic neurons in the midbrain. A recent study suggests that Orphan Nuclear
Receptor 1 (NURR1) impairment may contribute to PD pathogenesis. Our study (John
Marshal, J et al. 2023) found three potent agonists for NURR1 protein based on structural
and ligand-based screening methods. The pharmacophore is comprised of a hydrogen bond
donor, a hydrophobic group, and two aromatic rings (DHRR). The Pharmacophore
screening method screened 3142 compounds, of which 3 were screened using structure-

based screening. An analysis of the molecules using Molecular Mechanics-Generalized Born



Surface Area (binding free energy) revealed a range of -46.77 to —59.06 Kcal/mol. After
that, chemical reactivity was investigated by density functional theory, and molecular
dynamics simulation was performed (protein-ligand stability). Based on the computational
studies, Lifechemical_16901310, Maybridge_2815310, and NPACT_392450 are promising
agonists with respect to NURR1. To confirm the potency of the identified compounds,

further validation and experiments must be conducted.
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g. TUBERCULOSIS (TB)

Tuberculosis (TB) is the most contagious illness in the world due to its emerging
resistance to first-line anti-TB medications. According to the reports, the effectiveness of
treating TB is severely impacted by drug resistance, notably resistance caused by
mutations in the pncA gene-encoded pyrazinamidase (PZase) to the front-line drug
pyrazinamide (PZA). In the present study (data to be published), we investigated the

resistance mechanism caused by the mutations D12N, T47A and H137R to better



understand the structural and molecular events responsible for the resistance acquired by
the pncA gene of Mycobacterium tuberculosis (MTB). The bioinformatics analysis predicted
that all three mutations were deleterious and located near the active centre of the pncA,
affecting its functional activity. Further, the simulation study results showed that mutations
significantly reduced the structural stability and caused the rearrangement of FE2* in the
active centre of pncA. Moreover, essential dynamics analysis, including principal
component analysis (PCA) and free energy landscape (FEL), concluded variations in the
protein motion and decreased conformational space in the mutants. Also, the mutations
potentially impacted the network topologies and altered the residual communications in
the network. Furthermore, the MM-PBSA binding energy results confirmed that
electrostatic interaction was the prime driving force for PZA binding, which further
revealed a decrease in non-covalent interactions between pncA mutants and PZA drug was
the primary cause of the drug resistance. This study provides a better understanding of the
primary cause of the mechanism of PZA resistance and the structural dynamic behaviour of
pncA mutants, thereby facilitating to design of new and potent chemical scaffolds to

improve the efficacy of the available drugs against drug-resistant TB (DR-TB).
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Figure 6: Principal Component-based Free Energy Landscape analysis (FEL) of WT and
mutant pncA structures. The representative structure retrieved from the energy basin
was superimposed with the initial structure. The rearrangement of FE2* observed in the

mutant structures.



h. FLAVIVIRUSES

Numerous pathogens affecting human is present in the flavivirus family namely west nile,
dengue, yellow fever, and zika which involves in development of global burden and
distressing the environment economically. Till date, no approved drugs are available for
targeting these viruses. The recent outbreak of zika and dengue infections postured a
solemn risk to worldwide public well-being. RNA-dependent RNA polymerase (RdRp) is the
supreme adaptable enzymes of all the RNA viruses which is responsible for the replication
and transcription of genome among the structural and nonstructural proteins of
flaviviruses. It is understood that the RdRp of the flaviviruses are similar stating that the
japanese encephalitis and west nile shares 70% identity with zika whereas the dengue
serotype 2 and 3 shares the identity of 76% and 81%, respectively. In this study (Aarthy M
et al. 2022), we investigated the binding site of four flaviviral RdRp and provided insights
into various interaction of the molecules using the computational approach. Our study helps
in recognizing the potent compounds that could inhibit the viral protein as a common
inhibitor. Additionally, with the conformational stability analysis, we proposed the possible
mechanism of inhibition of the identified common small molecule toward RdRp of flavivirus.
Finally, this study could be an initiative for the identification of common inhibitors and can
be explored further for understanding the mechanism of action through in vitro studies for

the study on efficacy.
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ICSBCADD-2022

Department of Bioinformatics organized five days International Conference cum Workshop
on “Recent Trends in Structural Bioinformatics and Computer Aided Drug Design”
ICSBCADD’2022 from 21st November to 25t November 2022. 38 distinguished scientists
and eminent academicians from across India and countries like the USA, Singapore, Taiwan,
and Japan participated. More than 200 participants from various countries across the
world attained knowledge in Computational and Experimental Methodology regarding the
problems in the healthcare sector which promotes a better understanding of biomolecular
structure for the discovery of potent drugs against various diseases. It helped participants
to develop technical proficiency in handling computational tools to respond to biological
issues in the areas of Structural Biology, Structural Bioinformatics, Computer-Aided Drug
Design, and Database development, Pharmacogenomics, Computational Genomics and
Proteomics. It equipped the students and faculties to interact with renowned Scientists/
Experts in the above areas.

Each session focused on topics such as “Structural Biology in terms of advancements
in synchrotron radiation and Cryo-EM with more emphasis on membrane proteins and the
catalytic reactions of the enzymes”. It was followed by a series of talks on “Bench to
Bedside: On drug Discovery”. In addition, the lectures were on topics such as “how

bioinformatics transforms the patient care in terms of drug development and biomedical



applications” and “the significant involvement of Machine Learning and Artificial

Intelligence in drug development process”.

The hands-on training was given by the Schrodinger team to the participants in the areas of
molecular modelling and drug discovery in our workshop. Schrodinger team explained the
techniques to access the software step by step to develop novel medicines for critical public
health needs. More than 200 participants and students acquired knowledge with hands-on
work experience in drug discovery. This five-day-long interface has undoubtedly thrown up
challenges, illuminating ideas, fresh insights and alternative ways of thinking about the
competitive yet cooperative combat that the world of computational identification of
compounds that have the potential of becoming better drugs than the existing ones is itself

more fascinating.



https://www.schrodinger.com/node/407371
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Abstrack Nosocomaal infections are serious thieals to the entire world in healthease settings. The
major causative agents of nosocomial infections ane bacterial pathogens, among whach Enlerobacte-
rincene family member Serratio marcescms plays a erucial role. It is a gram-negative opporbumistic
pathogen, predomanantly affecting patients i mtensive-cane units. The presence of mifnse genes in
5. marcescens led to the development of pesstance to antibiolics for survival. Complete scanning of
the protecme, nduding hypothetical and partially annetated probeins, paves the way for a better
understanding of polenhal drug targets. The targeted profem expressed m E. coli BL21 {DE3) pLysS
cells has shown comple e resastance b aminoglycoside antibiotic streptomycin (=256 MCG). The re-
combrinant protein was purifed wsing affinity and szze-exclusion chromatography and characterized
using SD5-PAGE, western blotting, and MALDI-TOF analys:s. Free phosphate bound to malachate
green was detected at 620 nm, evident of the corwersion of adenosine triphesphate to adenosine
monophosphate during the adenylation progess. Sarularly, in the chromatographic assay, adenylated
streploonyan absorbed at 260 mun in AKTA (FPLC), confirmung the enzyme-catalyzed adenylation
of streptomycin. Further, the adenylated product of streptomycn was confirmed through HPLC
and mass spectrometry analysis. In condusion, cur characterization studies identified the partially
annotated hypothetical prokein as streptomycin adenylyliransferase.

Keywords: functional annotation; antibiotic fesistance; stoeplomy cin adenyly lransferase; ANT

1 Introduction

“MNosocomial” or “Healthcane- Associated Infections (HAT)™ are widely used to refer to
any class of disease affecting patients while undergoing medical care or even sometimes
after treatment procedumes. Prolonged stay in hospitals is found to be the root cause
of HAL and its risk factors range from simple to critical health infections, leading up
to fatalities [1]. A recent study reported that these HAls are rigorously intensifying in
primary infections, even keading to deaths, with developing countries bearing 75%: of the
burden of infection-associated mortality, especially in neconates [2]. HAls have become
unavoidable complications in medical procedures due to (i) aging, (ii) prolonged stay of
immune compromised patients in hospitals, (ifi) rapid advancements in invasive devices-
assisted diagnosis, and (iv ) inappropriate usage of antimicrobial agents [3]. The causative
agents of HAls are microbes viz. bacteria, protozoa, fungi, viruses, and mycobacteria, but

% of these infections are caused by bacteria [4]. Staphwococcus aurens, Adnetobacter spp.,
Pseudomonas merugingsa, Streptococcus spp., and Enferobacteriaceds family members including
Klebsiella pneumoniae, Proteus mirabiis, Escherichin coli, and Serratia marcescens are widely
reported to be the bacterial species causing HAls [1].

Antilotics 2027, 11, 1722 httpe/ /doiorg/ 10,3390 antibiotics] 1121722
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Multi-level sconing approach to discover multi-targeting potency of medicinal plant
phytochemicals aganst protem targets in SARS-CoV-2 and human ACE-2 receptor

Based on the pathophysiology of SARS-CoV-2, many
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SARS-CoV-2 pandemic has become a3 major threat to human healthcare and world economy. Due to the rapid spreading
and deadly natare of infection, we are in a simation to develop quick therapeutics to combat SARS-CoV-2. In this study,
we have adopted 3 mmld-level scoring approach to identify mult-targeting potency of bipactive compounds in
selected medicinal plants and compared its efficacy with fore reference dmgs, Nafamostat and Acalabrofindy which
are under clinical tmaks to treat SARS-CoV-2. In particular, we employ molecular docking snd implicit solvent free
energy caloulations (as implemented in the Molecular Mechanics -Generslized Bom Surface Area approach) and
QM fragmentstion approach for walidating the potency of bicactive compounds from the selacted medicinal plants
agzinst four different wiral targets and one humsan receptor (Angiotensin-converting enzyme 2 -ACE-1) which facilitates the
SARS-CoV-2 entry inte the cell. The profein targets comsidered for the smady are viral 3CL main protesse (3CLpro),
papain-like protease (PLpro), FMA dependent BMA polymerase (RdRp), and viral spike protein-homsn hACE-2
complex (SpikehACEY) inchiding human protein target (hACE-2). Herein, there liable mmiti-level scoring appreach
was used to validate the mechsnism behind the multi-targeting potency of selected phytochemicals from medicina]l plants.
The present study evidenced that the phytochemdiczls Chebulagic ackd Stgmosterol, Repandusimic acd and
Geranin exhibited efficient mhibitory activity against PLpro while Chebulagic acid was highly active agamst 3CLpro.
Chebmlagic acid and Geranin also showed excellent target specific activity against RdRp. Luteelin, Cmerceting Chrysoeriol
and PRepandusinic acid inhibited the imteraction of wiral spike protein with humsn ACE-2 receptor. Moreower,
Piperlonguminine and Piperine displayed significant inhibitory activity against buman ACE-2 receptor. Therefore, the
identified compounds namely Chebulagic acid, Gersnin and Fepandusinic acid can serve as potent multi-targeting
phytomedicine for treating COVID-19.

Heywords: 3CL Main protease, COVID-19, Molecular docking, Molecular mechanics-generalized born surface ares
approach, Papain-like protease, QM fragmentation scheme BMA-directed FMA polymerase, SARS-CoV-2,
Spike protein

natural products as molecular frameworks

existing antiviral dmgs such as Ritonavir, Umifenovir,
Favipiravir, Oseltamivir, Remdesivir efc. and other
dmgs meluding Tocilizumab, Azthromyein, Interferon
P eic, are being tested in COVID-19 therapy'
Extensive researches are still in progress to discover
effective therapeubics aganst SARS-CoV-2. Recently
Ahmad et al (2020)° have reported that the ATP
binding site is located between palm and finger
subdemams of RdEBp and the mhibitors of RdEp of
Hepatitis C vims can bind with this site. Considenng
the existing information about the plant mediated

*Comespondence:;
E-mail: jjkanthan(@ gmail com

development of potent drugs, we believe that the
medicinal plants as well as their secondary metabelites
with anti-viral actvity could shed light on the
development and discovery of potent drugs or leads for
COVID-19. Modem synthetic medicines emphasis
only on killing the coronavirus but not on ncreasing
the immumity of the host to recover and withstand
severe infections’. However, phytochemicals in
Withania somnifera and Andrographis paniculata
showed both antiviral activity agamst chikungumya
virus and immunomodulatory effects in human which
can be used for all mfected patients including iImmune
compromised individuals with mimmum side effects.
Medicinal plants are used for centuries in treatment of
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Unraveling the multi-targeted
curative potential of bioactive
molecules against cervical
cancer through integrated omics
and systems pharmacology
approach

Murali Aarthy!, Pandiyan Muthuramalingam?, Manikandan Ramesh? &
Sanjeev Kumar Singh*™~

Molecular level understanding on the role of viral infections causing cervical cancer is highly essential
for therapeutic development. In these instances, systems pharmacology along with mult omics
approach helps in unraveling the multi-targeted mechanisms of novel biclogically active compounds
to combat cervical cancer. The immuno-transcriptomic dataset of healthy and infected cervical
cancer patients was retrieved from the array express. Further, the phytocompounds from medicinal
plants were collected from the literature. Network Analyst 3.0 has been used to identify the immune
genes around 38% which are differentially expressed and responsible for cervical cancer. Among the
B7 compownds reported in plants for treating cervical cancer, only 79 compounds were targeting

the identified immune genes of cervical cancer. The significant genes responsible for the domination
in cervical cancer are identified in this study. The virogenomic signatures observed from cervical
cancer caused by ET oncoproteins serve as the potential therapeutic targets whereas, the identified
compounds can act as anti- HPY drug deliveries. In future, the exploratory rationale of the acquired
results will be useful in optimizing small melecules which can be a viable drug candidate.

In cancer biology, viruses possess a foremost role over the past two decades, and espectally, the tumor viruses
encompassing BNA and DMA with the fundamental contributions are highly responsible’. Numerous oncogenes
carrbed by retroviruses that were dertved from the cellular genes are involved In the signaling and control of
cell growth. These oncogenes from the viral origin are requistte for the replication and cell transformation®. The
organization of the genome tn retrovireses differentiates the representations of the stmple and complex viruses.
Retroviruses which does not possess viral oncogenes lke avian leukosis virus and mouse mammary tumaor
virus induce tumors in animals®. Further, the virus which s responsible for the development of maligmancies
with expanded latency in relation towards the environmental and host assoclated cooperating events extsts. The
oncogentcity of the wirus and the mode of infection discriminate the nature from other carcinogenic agents.
Better insights on the pathogenesis of viral Infecton and host responses are very important in understanding
the cancers in detatl. Oncogenic wiruses belong to diverse families and employ varled mechanism for the devel-
opment of cancer’. Martin and Gutkind states that the Hepatitis B vires (HEV), Human T-cell lymphotropic
virus (HTLV), Epstein-Barr virus (EBV), Human papillomavirus { HFV), Hepatitis C virus (HCV), and Kapost's
assoclated sarcoma virus (KSHV) contributes towards 15% of the human cancer”.

Italtan physicist Cluffo identified the etology of warts tn human around 1907 and identified the link with
HPY in the 19705 The nfections caused by HPV in the cervix lead to cervical malignancy and other related
warts. These viruses are non-enveloped double-stranded DNA wiruses constibuting triple segments namely the
late, early and genomic regions®. The most common second malignant twmour that threatens the health of

WComputer Aided Drug Design and Molecwlar Modeling Lak, Department of Bioinformatics, Alagappa University,
karaikudi, Tamil Nadu 630003, india. *Department of Bictechnology, Science Campus, Alagappa University,
karaikudi, Tamil Nadw 630003, India. “email- skysanjeev{@gmail.com
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Atom-based 3D-Q5AR and DFT analysis of 5-substituted 2-acylaminothiazole
derivatives as HIV-1 latency-reversing agents
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ABSTRACT

HIV-1 latency consists of viral DNA; integrated inside the host genome: it remalns transcor ptional silent .
Combined Antiretroviral Therapy (cART) and the host immune system fall to recognize the latency cdls
of resenvolrs, representing a major bamier to eradicating the HWV-1 infection. The Shodk and Kill
emerged a5 a promising strategy to target these cells using Latency reversal agents [LRAsE partially
succeeded in produdng viral mENA but falled to reduce the size of reservolrs. In this Context, Z-acyla-
minothiazole dass derivatives appeared as promising HV-1 latencyreversing agents. In this study, we
have devdoped an atom-based 3 D-05AR model by utilizing the 49 actie compounds of the S5-substi-
tuted Z-acylaminothiazoles derivatives These compounds are further randomly divided into training
(37 and test (12) datasets, yielding statistically significant R* §0.90) and OF (085 results, respectively.
The internal and external walidation of the model shows highly robust and reliable results. Mext, the
model was visualized to check the favourable and unfavourable groups in terms of hydrogen bond
donor, dectron-withdrawing and hydrophobic group on the most active compound 96 and least
active compound 30. The investigated model reveals the structural insights required for obtaining
maore leads that are potent. Finally, DFT caloulations on the most and least active compounds were
parformed to support the atom-based 3D-05AR model Onverall, this study will ald in understanding
the minimum structural requirement and functional group required for soreening the novel potent
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leads as HW-1 latency reversal agenits.

Introduction

The acquired immune deficiency syndrome (AIDS) is a major
viral disease caused by the HIV-1 wvirus. According to the
Joint United Mations Programme on HIV/AIDS (UNAIDS), 37.7
million people are living with HV wordwide and 363 million
die because of HWW-1 infection [UNAIDS {Joint United Mations
Programme on HWN/AIDS)), 2021) The combined antiretro-
viral therapy (cART) is available for HV treatment, success-
fully targeted at the multiple stages of the HIV-1 life cyde
and reduces the morality rate and disease burden world-
wide. However, CART failed in depleting the pool of latency-
infected HIV reservoirs, once treatment interupts by the
individuals, the wirus again re-emerge from the reservoirs
causing infection. which represents a major bamier to eradi-
cating the HW-1 [Xing & Silidano, 2013; Khan et al., 2020;
Panwar et al, 2019 RV411 study group, 2018; Nayak et al.,
2019; Deeks et al, 2015 The HIV-1 latent reservoirs estab-
lished early, consist of integrated transcriptionally silent, rep-
lication-competent provirus in the longlived resting memory
CD04™ T cells and other cell types (magophages, monooytes,
dendritic) (Wong et al, 2019; Chavez et al. 2015; Shan et al.,
2017). The HW-1 latency occurs due to a lack of wiral transac-
tivation of transcription (Tat) protein and seizure of crudal

host transcription factors like Positive transoiption elong-
ation factor (P-TEFb), MF-kB, nudear factor of activated T-
cells (NFAT) and epigenetic silencing of the wviral promoter,
respectively, leads the cells in the quiescent stage [Margolis
et al., 2016). The HV-1 Tat is a small regulatory protein, con-
sisting of 86-102 amino acids, a master regulator of the viral
transcription. The expression of viral Tat protein is critical for
activating the latent reservoirs (Mousseau & Valente, 2017).
In the absence of Tat, viral transcription paused after forming
a short transmipt of approx. 80 nucleotides in length, trans-
activation responsive region  (TARl (Schulkze-Gahmen &
Hurey, 2018). When the Tat is produced, binds to the TAR at
the 5°LTR promaoter, and reguits the host positive transcrip-
tion elongation factor b (P-TEFb), consisting of Cyc T1 and
CDHD. MNext, P-TEFE helps in the recruitment of super elong-
ation complex (SEC) comprises ELLZ, AF9 and AFF1/AFF4.
P-TER: phosphorylates the paused complex of the @rboxy-
terminal domain of RMA Pol Il at Ser2, NELF-E subunit and
the spts of DSIF. Thus, Tat released the paused promaoter for
productive transcription elongation leading to splidng and
translation, producing the infective virons (Schulze-Gahmen
et al, 2016; Egloff, 2021).

Recently, Shodk and Kill strategy has emerged as a prom-
ising cure, which utilizes the latency reversal agents [LRAs] to
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ARTICLE INFO ABSTRACT

Article hishary: Lectin-like axidized low-density lipoprotein (ox-LDL) receptor 1 (LO-1) i a vital scavenger receplor
Received 7 July 2022 imvodved in ox-LIL bimnding, intermalization, and subsequent proatherogenic sigmaling leading to cellular
Accepred 10 |uly 2022 = y {g e =

dysfunction and athemsclerotic plaque formation. Exdsting data suggest that modulation of ox-LDL -
LOK-1 interaction can prevent or show down athemsclerosis Therefore, we utilized computational
methods sech as multi-solvent smulation and characterized two top-ranked druggable sites Using

Avalable online 12 |uly A2

“4'““:;1 aystematic molecular docking followed by atomistic moleasdlar dynamics s mulation, we kave identified
;-"IﬁT i and shortlisted small molecules from the KOl library that target two key bi nding sites. We de monstrate,

L1 using surface plasmon resomance (SPR) that four of the shortlisted molecules bind one-on-one © the

Athercsderasic purified C-terminal domain (CTLD) of LOX-1 receptor with high affinity (Kp), ranging from 4.9 nM o
Struchire 201 pM. Further, we peromed Wate iMap analysis to understand the role of individial water molecules
Drug discavery in small molecule binding and te LOX- 1-ligand complex stability. Our data clearly show that LOX-1 is
druggatie with small molecules Our study provides srategies to identify novel inhibitors 1o atten wate

is-L0L — LiEC-1 interaction.
& 2022 Elsevier Inc. All righits reserved.
1. Introduction concentration [ 78] An increasing body of evidence shows that

LOX-1 is a key molecular target in the development of atheroscle-

Lectin-like oxidized low-densitylipoprotein (o-LOL) receptor-1
(Lx-1) [1] plays a critical role in the pathophysiology of athem-
sclerosis, mediating the uptake of ox-LOL in various cell types
|2—5] LOx-1 is overexpressed in the endothelial cells and macm-
phages of atherosclerotic lesions [6]. The expression of LOX-1 is
auto-regulated in endothelial cells and dependent on ox-LDL
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rotc lesions. It mediates endothelial dysfuncdon [9,10], inflam-
mation [11], expression of coell adhesion molecules [12],
recruitment of activated monooytes/macm phages [13,74] and foam
cell formation [15]. LO¥-1 knockout mice data | 3] clearly shows
reduction in athemscemtic plaque formation, suggesting that
blocking the receptor mediated ox-LDL uptake may pave the way
for developing novel anti-athemsderotic therapeutics [16].
Currently, LOX-1 specific therapeutics are not available. Further, a
thorough analysis of druggable sites on the LOX-1 receptor is
lacking.

LOX-1 exists as a homodimer where two monomers are linked
via an interchain disulfide bond between the Cys 140 of the CTLD
|17,18 . Two probahble sites have been proposed to beinvolved inox-
LOL hinding. Firstis the hydrophobic tunnel at the dimer interface,
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Integrated Transcriptome Profiling Identifies Prognostic Hub Genes
as Therapeutic Targets of Glioblastoma: Evidenced by
Bioinformatics Analysis

Chirasmita MNayak and Sanjeev Kumar Singh*
ﬁu This: ACS Owmega 2022, 7, 22531-22550
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ABSTHACT: Glioblastorna (GHM) is the most devastating and frequent
use of surgical resection followed by mdio- and chemothenpy as standard
t]'b:raP'y, the oo omn of GBM remains dismal with 2 median owverall
survival of <15 months GBM embodies a populace of cancer stem cells
(GSCs) that is asmocated with tumor initiation, inasion, therapentic
resistance, and post-treatment reoccurrence. However, understanding the
potential mechanisms of stemness and their candidate biomarkers remains
hmited Hence in this imvestgation, we aimed to fluminate potential
candidate hub genes and key pathways associated with the pathogenesis of
GSC in the development of GBM. The integrated amalysis discoversd
i fferentially sed e I:DEG::I betwesn the bmin cancer tissues
(GBM and GSC) and normal brain tisses. Multiple 5, incheding
gene ontology (GO) analysis and Eyoto Encydopedia of Genes and Genomes (KBGG) pathway analysis, were employed to
functionally annotate the DEGs and visualize them through the B program. The significant hub genes were identified through the
protein—protein interaction network, Venn disgram analysis, and survival analysis. We observed that the upregubted DEGs were
Pu'mmm'r]}' invohed in the BCM —receptor inderaction v. The d-u'wu'ures:u]atad s were mainly asociated with the axon
guidance pathway. Five significant hub genes (CTHMEBL, ITGB1, THNC, EGFR, and SHOX2) were screened out through multiple
amalyses. (O and KEGG analymes of hub genes uncovered that these genes were primanly enriched in disease-asocated pathways
such as the inhibition nd"aPuPton': and the DhA -ch:rmF Tepair mechanism, activation of the cell cyds, EMT f-r_tnﬂﬂn]—
mesenchymal trangition), hormone AR (androgen receptor), hormone ER (estrogen receptor), PI3E/AKT (phosphatidylinos tol 3
kinase and AKT), RTE fr-anep'bm' tyrosine knase ), and TSC/mTOR [(tuberous scleross complex and mammulan taget of
mapamycin). Consequently, the epigenetic regnltory network disclosed that hub genes pliyed a vital role in the sion of GBA
Finally, canddidate drgs were predicted that can be used 2 possible drugs to treat GBM patients. Owverall, our inves tigation offered
frve hub (CTHNNBIL, ITGHL, TNG BGFR, and SHOX2) ﬂutwu]dbetmdupu:im d'n@'buﬂ:icmdw‘mﬂ:icnrﬂlﬂate
bicmarkers of GBM and might be wsed as personalized therapeutic targets to obstruct gliomagenesis

[l Bdstsies & Mo |

B INTRODUCTION

Glioblastoma [(GBM) & the most devastating and frequent
Drespite treatment regimens that include surgical resection with
survival time for patients with GBM is 12—15 months, with
survival rates of 25% and 10% after 2 and 5 years
m?ﬂtﬁ\!]}".l_‘ Anrmuhﬁns evidence in recent years shows
that GBM consists of the subpopubtion of cells displaying
vadous stem celllike properties :ind!.r:l:ing lnnnsvbu:m. sel-
renewal with the capacity to genemte phenotypically diverse
hierarchical neoplestic Mwnﬂ:mﬂ cells referred as
slim:n: stem cells I:'G.';Cs}. GSCs alts can Impuhlhte the
essential phenotypes of the original tumor, such as tumor cell
]:-Eb:mynuty, imvasivensss, and MEEthng resist-
ance to chemothermpy and mdictherapy.™ Thus, necplastic
B 2022 The Suthori. Publnbed
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cells displaying stem-like phenotypes are currently belisved to
be the main barders for secoesful treatment of GBM that
am-:i:'b:dL:Lnﬂ?]:id:h' in tumor growth and recumence after
The biggest challenge in glioma is to monitor the diagnoss
and prognosis process. The typical way of disease monitoring
tic mesonance imaging, or positron emision  bomog-
raphy, which iz entirely dependent on the erperience of the
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Post-acute sequelae of SARS-CoV-2 Delta variant infection:
A report of three cases in a single fanuly
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Coronavirus dizease 2019 (COVID-19) is cansed by Severe Aoute Fespiratory Syndrome Coronavims 2 (SARS-CoW-2)
that has resulted in global pandemic and crisis in health care system Several smdies have fooused only on hospitalized
patients with 30 to 90 davs after one cvcle of illness bat post-acute sequelze of COVID-19 existing even after a year remsins
unclear. Moreover, long-term sequelas in ontpatients have not been dooumented and henceforth noyriad clinical sequelas in
long hanlers continue to evolve. In this smdy, we report three cases represents a single family presenting several post-acute
saquelae one after the other extending bevond one vear of recovery. To our knowledse such a case series has not been
reporied in earlier smdies. Herein, we present the sequelas in various organs namely newropsychiatric (donims,
anxiety, depression, insommia, snd postraumatic stress disorder, cogmitive decline), cardiovascular (tachycardia,
bradycardia), zastrointestinal (appendicitis) and Demmatologic (erythematous rash and acoe) besides ophthalmic
manifestatons (confuncmvinis and dry @ves) in Long-COVID-19 and recommend managsment strategies.

Keywords: Antiviral Steroid therapy, Appendicitis, Case reports, COVID-19 sumvivers, Psychopatholozy, Tinnitus

SARS-CoV-2 has been spreading around the world
since December, 2019 with high mortality rate or
acute infection and World Health Organization
(WHOQ) declared COVID-19 a pandemic. The delta
(B.1.617.2) wvanant of SARS-CoV-2 was first
identified India (Maharashtra) during late 2020 that
outcompeted pre-existing lineages namely Eappa
(B.1.617.1) and alpha (B.1.1 .?}1. Experimental studies
have reported six-fold and eight-fold less sensitive
nature of B.1.617.2 to neutralizing anfibodies of
convalescent serum and vaccine-elicited antibodies,
respectively. compared to wild-type Wuhan-1 SARS-
CoV-2> Moreover, B.1.6172 showed lower
neutralizing antibody fitres in ChAdOxl vaccines
than BNT162b2 wvaccines [3]. B.1.6172 also had
higher replication efficiency in airway epithelium or
organoid with B.1.617.2 spike predominantly existing
i cleaved state that further enhanced syncytum
formation subsequently displaying lower sensitivity to
neutralizing antibu-dyj. The potential dominance of

*Comespondence:
E-mail: jjkanthan (@ zrmail com (JT)
rajendran_sm@radiffimail com (FL5M)

B.16172 over other lineages could bhe due to
increased spike mediated entry and high replication in
B.1.617.2°. Also the mixed lineage circulation during
Mid-2021 in India have reduced the efficacy of
ChAdOx] vaccine. This immune evasive B.1.617.2
caused tremendous burden to health care systems in
India between Apnl and June, 2021 with more than
200 mullion cases and high mortality rate. Though
most of the patients recovered from acute infection of
B.16172, a subset of them sustam persistent
symptoms that do not resolve even over a year. Post-
acute sequelae of COVID-19 1z diagnosed both in
patients with severe and mild or asvmptomatic
infections Therefore, long-term  follow-up
investigations to evaluate the post-infectious sequelas
in COVID-19 survivors are wvital to enhance their
diagnosis and survival. Earlier studies have reported
that the COVID-19 patients discharged from hospital
showed several health 1ssues and persistent symptoms
including impaired organ function, depression,
detectable abnormalities In Jmagglgg techniques,
anxiety and dechned quality of life™. Most of the
PIEVIOUS IE'DDHSH have focused only on early follow-up
(after 2-6 months of recovery)while later follow-up
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Designing of potent anti-diabetic molecules by targeting SIK2 using
computational approaches
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Abstract

Diabetes mellitus (DM) is one of the major health problems worldwide, WHO have estimated that 439 million people may
have DM by the year 2030, Several classes of drugs such as sulfonylureas, meglitinides, thiszolidinediones etc. are available
to manage this disease, howewver, there is no cure for this disease. Salt inducible kinase 2 (SIK2) is expressed several folds in
adipose tissue than in normal tissues and thus SIK2 is one of the attractive targets for DM teatment. SIK2 inhibition improves
glucose homeostasis. Several analogues have been reported and experimentally proven against SIK for DM treatment. But,
identify ing potential SIK2 inhibitors with improved efficacy and good pharmacokinetic profiles will be helpful for the effec-
tive treatment of DM, The objective of the present study is to identify selective SIK2 inhibitors with good pharmacokinetic
profiles. Due to the unevailability of SIK 2 structure, the modeled structure of SIK 2 will be an important to understand the
atomic kevel of SIK2 inhibitors in the binding site pocket. In this study, different mobecular modeling studies such as Homaol-
ogy Modeling, Molecular Docking, Pharmacophome-based virtual screening, MDD simulations, Density Functional Theory
calculations and WaterMap analysis were performed to identify potential SIK2 inhibitors. Five molkecules from different
databases such as Binding 4067, TosLab_837067, NCI_349155, Life chemicals_ F2563-0113, Enamine 7623111 186 mal-
ecules were identified s possible SIK2 inhibitors.
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Deciphering the conformational transitions of LIMK2 active
and inactive states to ponder specific druggable states
through microsecond scale molecular dynamics simulation
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Abstract

LIMK? inhibitors are one of the poential therapeutic modalities for treating various diseases. In the curment scenario, there
is a paucity of effective LIMK inhibitors that are highly specific with minimal off-target effects. To daie, the conformational
transitions of LIMK2 from DFG_ aC, (CIDI (active) to DFG ol (00DO) (inactive states ame yet to be probed and
are essential for capturing the unique, druggable conformations. Therefore, this study was intended to capture the diverse
conformational states of LIMK2 for accelerating the rational identification of conformation specific inhibitors through high-
end structural bioinformatics protocols. Hence, in this study, molecular modelling followed by an extensive microsecond
timescale of mokcular dynamics simulation was performed encompassing perturbation response scanning, metapath, and
community analysis towards the conformational sampling of LIMK 2. Owverall this study precisely identifies the conforma-
tional ensemble of LIMK2 the intermediate inactive states namely, CIDO, CinterDinter, ClDinter, CinterD, Cinter [0,
CODI, CODVinter apart from CIDT and CODO. This also facilitated ohserving that B8 preceding XDFG, ol (F373, L374),
and al} (L413) as the major effectors that may facilitate the regulation of varying conformational transitions among the
staies. Additionally, the conserved [ sheets and the loops namely, C.1, b, and G/P.loop wene observed to be invobved in the
metapath for allosieric communication among the intermediates with CIDI and CODO state. Moreover, only the CODO
stake was observed to hove closed type AL, while the CIDI and other intermediate states except for CIDO wene observed to
have open-DFG out type AL, thereby enabling the binding of substrate. Apart from these, the druggable site anabysis infermed
that the CIDI and CODO states harbor prominent droggable sites spanning the conserved N-lobe, while the intermediates
wen: observed to have unraveled allosteric druggable sites distal from the ATP binding site, majorly spanning the C-lobe of
LIMKZ Thus, this study provides potential insights into the intermediate conformational druggable states of LIMKZ? and
also the druggable conformations, especially the inactive states of LIMKZ, as a specific therapeutic targeting mode. Thus,
providing a widened avenue to ponder the allosteric sites or the isoform selectivity conformations for targeting LIMK 2 in
various disease conditions.

Keywords LIMK? - Microsecond - DFG - Activation loop - Active - Inactive - Molecular dynamics simulation

Introduction

[~] Jeyaramsn keyakanthan

jiey akanthen & alapappanmnivers: .
= . sy ac Protein kinases are one of the major crucial drug targess in

humans that are highly dynamic in nature and could adopt
varying conformational states to facilitate catalytic activity.
[t is of high importance to probe and understand the con-
tormational states of protein kinases, as it defines the cata-
lytic activity and protein—protein inferactions. In addition, it
also assists in determining kinase family-specific inhibitors
with higher selectivity and the least off-target effects [1]. In
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general, protein kinases share a conserved kinase domain
comprised of bilobal architecture containing 12 conserved

) Springer



Structural Chemistry (2022) 33:1867-1893
hittpssidoLorg/10.1007/511 224-022-01933-2

ORIGINAL RESEARCH -lm

Ny
Shwach fod
apdatos

Quercetin-induced apoptosis in HepG2 cells and identification
of quercetin derivatives as potent inhibitors for Caspase-3
through computational methods
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Abstract

Cuercetin is & bioflavonoid which possesses immune-enhancing activity, anti-inflammatory, antioxidant properties and
considered effective against various cancers. In the present study, quercetin has been extracted from Qcimum basilicum and
was used to evaloak its anticancer activity against human liver cancer cell lines (HepG2) by assessing cell viability (MTT)
and variations in nuclear morphology (AOWEtBr dual staining) during apoptosis. Since Caspase-3 enables the activation of
cascade which is msponsible for apoptosis, theireffects wem also investigated using computational approaches like molecu-
lar docking, molecular dynamics, covakent docking, ADME prediction, DFT approaches, and pharmacophore modeling
besides identifying the binding affinity, stability, drug likeliness properties of top-ranked compounds. Amount of quercetin
extracted from O basilicum leaves was found to be (.82 mg with the retention time of 2.827 min. Cuercetin showed dose-
dependent anticancer activity against HepG2 cells with [C g, value 50 pg'mL due to apoptosis that could have been mediated
by Caspase-3 activity. Computational analysis of quercetin inhibiting Caspase-3 showed better binding affinity of compounds
ChEMBL_38464 ChEMBL_501025, and ChREMBL_323002 and no viclations were observed in the Lipinski Rule of 5. The
mokecular dynamics simulation evidenced the presence of water molecule in the catalytic site stabilizes the complex. The
DFT analysis also explored that the identified compounds have the least HOMO-LUMO gap. The identified compounds also
exhibit the pharmacophoric features such as hydrogen bond acceptor, hydrogen bond donor, aromatic ring, and hy drophobic
features. Morneover, the study indicases the importance of water molecule in the catalytic site which may suppress the growth
of tumor cells which could assist in the selection of potential leads for further analysis against liver cancer.

Keywords Apoptosis - Caspase-3 - Cueroetin - HepG2 cells - Molecular docking - Molecular dynamics - DFT analysis -
Pharmacophor: analysis - LigandScout
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o !?mmm@krnfﬂmmm The uncontrolled growth and rapid dissemination of the
ﬁqMHmEEaWrﬂmigan.m abnormal or atypical cells are refermed as cancer. Accord-
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ing to WHO statistics, cancer is the leading cause for death
globally. The comprehensive understanding of the molscular
pattrarays will assist in investigating nove ] cancer chemothes-
apeutic targets which in turn would offer new opportunities
for the discovery and development of new potential drogs
[1, 2]. Liver cancer is leading among various cancers, which
registers approximately §,00,000 cases per year globally and
turned out as the second keading cause of cancer-related
deaths [3, 4]. The liver cancer frequently affects prople suf-
fering from liver diseases such as chronic hepatitis B and
hepatitis C [3]. With the aid of recent developments, surgery,
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1 | INTRODUCTION
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Abstract

Parkinson's disease (PD) is the second most common neunsdegenerative
disorder that affects dopaminergic neurons in the midbrain. A recent study
sugpests that Orphan Nuclear Receptor 1 (NURR1) impairment may
confribute to PD pathopenesis. Our study found three polent agonists for
NURR1 protein based on structural and ligand -based screening methods. The
pharmacophore is comprised of a hydrogen bond donor, a hydrophobic group,
and two aromatic rings (DHRR). The Pharmacophore screening method
screened 3142 compounds, of which 3 were screened wsing sructure-based
screening. An analysis of the molecules using Molecular Mechanics-
Generalized Born Surface Area (binding free energy) revealed a range
of —46.77 to =59.06 Kcal/mol. After that, chemical reactivity was investigated
by density functional theory, and molecular dynamics simulation was
performed (protein-ligand stability). Based on the computational smdies,
Lifechemical 16901310, Maybridpe 2815310, and NPACT_392450 are prom-
ising aponists with respect to NURRL. To confirm the potency of the identified
compounds, further validation and experiments must be conducted.

KEYWORDS
hinding free energy calculation, dopamine neumns, maolecular dynamics, NURE1,
Parkinzon's disease, phamacophore generation

serves as a messenger between the nervous system and
different brain cells by regnlating the body's movement

Parkinson's disease (PD) is generally a chronic disorder
that affects the central nervous system of the brain
resulting in aberrant motor function.' PD is caused by
multifactorial complications including several genetic,
dietary, and environmental factors that contribute to the
predisposed expression of the mutations.® Clinically, it
correlates with the pathological loss or loss of dopamin-
ergic neurcns in the midbrain’s substantia nigra as well
as the formation of neuronal Lewy Bodies® Dopamine

amd regulation. Dopamine acts as a messenger bebween
the nervouws system and different parts of brain cells as a
result of that which regulates the body's movement and
regulation system.* PD affects 1% of the population; the
prevalence rate increases with age. Over the age of
=60 years, males are affected by FD approxdmately SR
more than women. Each year 60000 Americans are
diagnosed with this disease” Vitamin D insufficiency has
been linked to the development and etiology of PD.

J Cell Blochem. 303 1-12
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Abstract

MNumerous pathogens affecting human is present in the flavivines family
namely west nile, dengue, yellow fever, and zika which inwolves in
development of global burden amd distressing the environment economically.
Till date, no approved drugs are available for tarpeting these viruses. The
threat which urged the identification of small molecules for the inhibition of
these virnses is the spreading of serious viral diseases. The recent outbreak of
zika and dengue infections posmred a solemn risk to worldwide public well-
being. RNA-dependent RNA polymerase (RdRp) is the supreme adaptable
enzymes of all the RNA viruses which is responsible for the replication and
transcription of genome among the stroctural and nonstructural proteins of
Sflavivireses, Tt is undersiood that the RdRp of the flaviviruses are similar
stating that the japanese encephalitis and west nile shares 704% identity with
zika whereas the dengue serotype 2 and 3 shares the identity of 76% and 81%,
respectively. In this sudy, we investigated the binding site of four flaviviral
RdRp and provided insights into various interaction of the molecules using the
compuiational approach. Our swdy helps in recognizing the potent
compounds that could imhibit the wviral protein as a common inhibitor.
Additionally, with the conformational stability analysis, we proposed the
possible mechanism of inhibition of the identified common small molecule
toward RARp of flavivirus. Finally, this study could be an initiative for the
identification of common inhibitors and can be explored further for under-
standing the mechanism of action through in vitro studies for the study on

efficacy.

KEYWORDS
Comparative gudies, Molecular simulation, RdRp, Beplication, Transcription
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Computational exploration of
molecular flexibility and
interaction of meropenem
analogs with the active site of
oxacillinase-23 in Acinetobacter
baumannii
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Background: Carba peren- resclan Acinelo bacter baumanni i an apporturictic
pathogen responsible or nosocomial infedions and i one ol the bigpest global
threals according Lo the World Health Organization [WHO), particuarty causng
substantisl nrorbdity and mortality.

Objectives: This study simed &l wing compulstional approaches 1o soresn
meeropenam and ils anslogs agairet OXA-23-postive Acinetobacter baumanni,
analyzing the comelaions belween kirelic and phenolypic characlensbos.

Methods: A total of 5450 compounds were screened uging virlual scresring
wworklloww (HTVES, Ghide-5P, and Glide- XF) 1o identily the beot conmpoun ds based
on their binding enaengy and interactions agairst OXA-2T and OXA-Z7 as Bay had
phenolypic data available Molecular dynamics simulation and dergity Tunclional
theary |DFT] dudies were perfommed from The outcome of molecular docking
analysic

Results: During simudations, merapenem and il anslogs exhibited Figh-lavd
slable interactions with 307D, Sarldb, ThiZll?, Trp A9, and Arg2S0 of OXA-ZL
Merapenemdisplayed 8 CovDook enengy ol about -3 5and—19 keal mol ™ against
OXA-23 and ONA-Z7, respedively. Among the 5450 compounds Pubchen_
1064536, Pubchem_Z524 737, and ThEMBL_14 recorded CovDock enengy
petwesn —60 and -90kcamal®. Moreover, the  infra-red (IR
speciropholomelnic analyss revealed C=0 and C-N atoms showing bands at
1B00 and 1135 amd, respectively. These observed data are in congruence with
the exparimental oboery alions.

Conclusion: The identified compounds showed good agreemenl wilth the
spoeciropholomelnc analmic wing DOFT methods. In the cafior  shodies
meroperiems MIC value was D pgmi-l in OXA-Z3-positive  isolate
AZZES compared 1o the MIC of 1ugml-t in Ablas,. = AZ2ES. Comparing the
CovDock enengy and hydrogen-bonding inlaacbons, the predicled resulls ane in
good agresment with the e perinen bl data reponed earier. O ur rewl & highlight

o1 Fordeninong
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RNA viruses

Chitra Jevaraj Pandian', ¥ Aml Mumgan®, SM Eajendren’ & Jevakanthan Jeyvaraman®*

'Deparment of Biotechnology, Dr. Umsaval Ramsnathan College for Women, Karaikudi-630 003, Tamil Madu, India
*Department of Computational Biology, Indraprastha Institute of Information Technology, Mew Delhi-110 (20, Delhi, India
*Deparment of Bioinformatics, Alagappa University, Earaikndi-630 003, Tamil Madu, India
CSIR-Ceatral Electro Chemical Research Institute, Faraikudi-§30 003, Tamil Nadu, India

Recenwed 03 November 2021 revized 26 February 1023

Spontaneons mutations and lack of replicanon fidelity in positive-sense single stranded FIA vimses (+ssENA vimes) result
in emergence of genetic variants with diverse viral morphogenesis and surface proteins that affect its antigenicity. This high
mmotakility in +ssF A vimeses has induced antiviral dmg resistance and ability to overcome vaccines that subsequently resulted
in rapid viral evolution and hizh mortality ate in human snd livestock. Computer sided vaccine dasipn and immmmnainformatics
play a cmcial role in expediing the vaccine production protocels, andbedy production and identifying suitable imnmmogenic

Tegions of epitopes from the genome sequences of the pathopens. T cell and B cell epitopes can be identified in pathogens by
immmoinformatics algorithms and methods that enhance the analysis of protective immmmity, vaccine safety, mmmmiry

modelling and vaccine efficacy. This rapid and cost-effective computationsl vaccine desizn promotes development of potential
wvaccine that could induce immmne response in host against rapidly mutsting pathogens ke +ssFENA vimses. Epitope-based
vaccine is 3 simking concept that has been widely employed in recent years to construct vaccines targeting rapidly omitating
+3sR A vimses. Therefore, the present review provides an overview sbout the current progress and methodology in compuper-
aided vaccine desigm for the most notable +ssFENA vimses namely Hepatitis C vims, Denmoe virus, Chikungunya vims and
Coronavimses. This review also highlizhts the applications of varons immmmonformatics tools for vaccine design and for

A Review

maodelling immume response against +ssFMA vimses,

Eeywords: Epitope predicion, Immmoinformatics, Hepatitis C vims, Denpue virus, Chikungunya virus, Coronsvirnses

Introduction

Viruses are diverse and are classified into seven
classes based on the genome replication and
encapsidation. This includes 1} single stranded (ss)
DNA virus, n) double stranded (ds) DNA virus, iii)
mBEMNA sense ssEINA wvims, 1v) anfisense ssENA
vimus, V) anfisense dsEMNA wvims, vi) reverse
transcribing ENA vims and vii) reverse transcribing
DNA wirus’. Low replication fidelity due to lack of
proof-reading mechanism by ENA  dependent
polymerases makes the BNA vimses to exhibat
high mutation rate. This spontaneous mutation
m the ENA wvimses results in vanety of nmtants
called ‘guasispecies’ that affects wviral amfigemicity
by varying viral morphogenesis, altered surface
glycoprotens, rapid wiral evolution and antiviral
resistance when compared to DNA viruses®. Another
factor that influences the frequency of mutation n

*Comespondence:
E-mail: jjkanthania gmail com

ENA wviruses includes polanty of BENA namely
positive-sense (5' to 37) ssEINA and negative- sense
(3 to 37 ssRNAY Positive-sense single stranded EINA
(+ssENA) viruses form one-third of known waral
genera mcluding vanous virulent pathogens that are
also listed in potent bioterrorism agents. Posifive
strand RNA vimuses use host machinery for its enfry
and replicate by medulating the host gene expression
and also evades host m.uate immmume system by
co-opting the host factors’ +ssRNA adopts either of
two strategies to evade host immune response namely
covalent attachment of peptide and formation of
T-methulguanosine cap at the 5 terminal of wviral
ENA. +ssENA viral genome replication occurs in
host cell cytoplasm tandemly along with nucleocapsid
assembly which shows that there is a close association
between species specific wviral replication and
nucleocapsid formation for genome packing. +ssFEINA
viral genome work as messenger ENA (mRNA) and
act as template for viral replication by fosterning
interactions of host replication factors during vanous
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HTNpedia: A Knowledge Base for Hypertension Research

Lakshmanan Loganathan', Jeyakanthan Jeyaraman' and Karthikeyan Muthusanyy™’
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Abstract: Background: Hypertension is notsbly a serious public health concem due to its high
prevalence and strong association with cardiovascular disease and renal faitore It is repored to be
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cardiovascular illness.

nar:
T 207400 RS 0T NG 20 1R 3G

the fourth leading disease that leads to death worldwide.
Objectve: Curmently, there is no active operationsl knowledze base or database for hypertension o1

Method: The primary data source was refrieved from the research oufputs obmined fom our labor-
atory team working on hypertension research. We hawve presented a preliminary dataset and exter-
nal links to the public repository for detailed analysis to readers.

Resulr: As a result, HTMpedia was created to provide information regarding hyperension-related

proteins and genes.

Conclusion: The complate webpage is accessible via warw mkarthikeyan bioinfomu org HTHpedia.

Eevwords: Hypertension, knowledge base, SHP, protems, genes, dmg molecules.

1. INTRODUCTION

It 15 widely known that the interaction between hiclogical
proteins 15 highly mtnecate. Furthermore, they are closely
associated with biclogical, chemmcal and metabolic signalling
pathway(s). Protems are presumed to be the best molecular
targets In drug discovery for many disorders. However, no
defimtive nk between the protems and the disease has been
established [1, 2]. On the contrary, genomuc data analysis re-
wvealed that proteins and genes are imwvolved m a specific path-
way. Alternatmve sphemg and post-translational alterafions
contribute to this complexity [3, 4]. As a result, a comprehen-
sive understanding of hypertension asticlogy 15 expected to
overcome bamers i hypertension management strategies [3].

A lot of evidence 15 available in public domams and
open-source databases, which has a sigmificant impact on the
development of pathway-based diugs using in silice tech-
niques. Fvidence on signalling and metabolic pathway(s)
provides a basic understanding of the role of cellular proteins
m the development of hypertension, allowing for the ident-
fication of potenfial treatment targets [6]. In the event that
the target protein does not respond to treatment, an alternate
target from a disease-related biochemical pathway(s) may be
used to address the issue [7]. The dispersed nature of infor-
mation mmpertant to biochemical pathways and lmked pro-
teins in lferzfure and onhne biological databases makes

*Address comespondence to this aather at the Depariment of Biomformat-
irs, Alapappa University, Karaikndi. 630 003, Tamil Nado, India;
E-mail: mkhioimformerticsipmail com

1386-207T3/EX $65.00+.00

munmng the necessary data extremely difficult [3, 9]. Even
when a researcher obtains relevant data for a specific target
protein fromy multiple sources, it 15 done separately, which
takes time to establizh a perfiect link.

1. MATERIALS AND METHODS
1.1, Data Acquisition

The hypertension related-data, including research arficles
and information related to genes, protemns, and drugs, efc.,
were manually collected from several resources availzble
from primary datzbases, such as SwissProt [10], UmProtEB
[11], and Ensembl genome browser [12]. For research arti-
cles, we used the Google Scholar search engine to find the
most relevant arficles matching our keywords. Purther re-
views and arficles were filtered using a combination of key-
words, mchuding bypertension, FAAS pathway, protein,
drugz  discovery, drug molecules, and anfi-hypertensrve
treatment [13]. Fmally, curated articles and information were
obtained by excluding arficles lacking relevant informaton
and arfticles other than in the enghsh language.

Open-source biological databases are entical for assistng
life science researchers in gaiming access to the most recent
information derved from numerous distributed hterature and
databases In a concise and easily accessible manner. Chang-
es In gene expression and its products (protems) are umiver-
sally acknowledged to cause dyvsfunction in biochemical
pathwrays related to blood pressure regulation, drug metabo-
lism, and homeostasis, among other factors, resulfing in hy-
pertension [14].

X300 Bentham Science Poblishers
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Role of deleterious nsSNPs of klotho protein and their drug response: a

computational mechanical insights

John Marshal layaraj (3 and Karthikeyan Muthusamy

Department of Bicinformatics, Alagappa University, Karaikudi, Tamilnadu, India

Communicated by Ramaswamy H. Sarma

ABSTRACT

Worldwide, the burden of chronic kidney disease [CKD) has inceased rapidly and is a lethal disease.
The kiotho protein plays a vital role in the regulatory mechanism in the progression of CKD.

ARTICLE HISTORY
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Particularty the decreased expression of klothocand its genetic varations might affect the potency of

drugs. This study aims to identify a new drug molecule, which works equipotential in all types of kio-
tholike wild and mutant varants. All non-synonymous SNPs were predicted by several SNP tools.
Where, two missense variants were examined as vulnerable, significantly damaging, and ako involved
in the structural conformational changes of the protein. Based on structure-based soeening E-

HEY WOR DS

KD otho: mSNPG vinual
sereshing; OM/MM snd
ol lar dynarmics

pharmacophore soeening, binding mode analysis, binding free energy analysis, OMMM, and molecu-
lar dynamics analyds a lead compound (Lifecherical F2493-2038) was identified as an effective
agonistic molecule hence the identified Lifechemical F2493-203% compound is well bound to the wild
and mutant proteins which found to inmease the expression of klothao

Introducti on

Chronic kidney disease (CKD) is a progressive non-Commu-
nicable disease that ireversibly modifies the structure and
function of the kidney during a period (Bikbov et al, 2020}
The CKD prevalence has risen significantly in recent decades
as a result of the world's aging population and the inceas-
ing frequendy of hypertension, diabetes, and vitamin D defi-
dency, which are major risk factors for CKD (Buchanan et al,
2020). The gradual detericration of the kidneys results in an
increase in the number of systemic consequences, including
osteoporosis, hyperphosphatemia, mineml-bone disorders,
hypoclcenia, and cardiovascular diseases (Kooman et al,
2014). Owver the last three decades, several studies on animals
and humans have been carded out to discover risk factors
and the pathophysiclogical process of CKD (Zou et al, 2018)
The onset and progression of CKD are strongly related to a
decrease in Klotho (KL} gene expression, which was ariginally
dassified as an anti-aging gene (Hu et al, 2011, 2013). The
Klotho was first identified in 1997, it is mainly expressed in
the kidneyand brain tissues (Kalaitzidis et al, 2016 The
major function of Klotho enzymatic activity is to alter the
transient receptor potential W5 on the renal tubules (Xu &
Sun, 2015). Kletho'sglucuronidase-like activity regulates the
sugar moieties, resulting in the long-term retention of kidney
@lcium transporters. The normal circulating level of klotho
prevents calcinuriaby promoting alkiom  re-absorption
(Mabeshima & Imura, 2008). Besides its suppression of
Vitamin D metabolism through FGF-23, KL also has a cal-
dum-retention effect in the kidneys that prevents wvitamin D

over-activation (Tsujikawa et al, 2003). Klotho has recently
been found to affectthe sodium phosphate channel (MaPtZa),
the primary transporter of phosphate in the kidney's prox-
imal tubule as well as its involvement in cakium metabolism
in the kidney (Hu et al, 2010). In CKD patients, the progres-
sion in the last stagedue tothe decreased expression of KL
protein levels (Vervloet & Larssen, 2011 Clinical research in
CHKD patients has revealed that klotho levels in renal patients
werne lower than normal (519183 versus 845+ 330 pg/mlL,
p = 0001}, and that which could be significantly associated
with serum alcium and inversely associated with FGF23,
PTH and serum phosphate which eould be a biomarker of
CKD (Rotondi et al, 2015). The increased level of FGFZ3 leads
to a low level of klotho expression. The VDR and CYP24A1
contral the expression of klotho and vitamin D. The progres-
sive dedine of klotho leads to vitamin D defidency which
leads to the progression of CKD. Single-nuclectide polymor-
phisms (SNPs) are varations in the sequence of one base of
DNA that is found in a substantial proportion of the popula-
tion (Melson et al, 2004). SNPs in the Klotho gene have sig-
nificantly comelated with CKD, aging, Mineral bone disorder,
and hypertension (Cambray et al, 2020; Kawano et al, 2002
Mameni-Moghaddam et al, 2019 Pereira et al, 2020). Single
Mucleotide Polymorphisms (SMPs) change the structural sta-
bility and function of the protein, making it prone to patho-
genicity and playing an important rele in changing drug
affinity and specificity to the protein target (Brown et al,
2017). However, new therapeutic molecules are needed to
be addressed, to increase the expressions of KL protein.

COMTACT Karthikeyan Muthusamy ) midicinformaticss gmailcom (£ Deparrment of Soinformatics Alagappa University, Karsikudi, 630003, India
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In sifice approaches

Tuberculasis (TH), caused by Mycobacterium adweroadosts (MTE), remains a major threat to global health, with the
emergence of multi-drug and extensively drug-resistant strains posing a sefious challenge. Thereby, under
standing the molemular basis of MTE vimlence and dsase pathogenesis & coritical for developing =ffective
therapeutic strategies. Targeting proteins involved in central metabolism has been recognized as a promising
therapeutic approach to combat MTE. In this regard, the enzryme AckA of the acetate metabalic pattway which
produces acetate: from acetyl plosphate, is an important dreg target for varioos pathogenic organisms. Therefore,
this study aimed to identify potential AckA nbibitors through in glico methods, incheding molsoalar modeling,
malecular dynamics simelation (MDS), and high-throughput virtual scoeening (HTVS) followed by ADMEToo,
MMGESA, Demsity Functiomal Theory (IFT) caloulations. HTWS of one million compounds from the ZINC
database against AckA resulted in the top fve hits (ZINCAXM8449, ZINCI219737510, ZMCITT1921358,
ZINC1 19699567, and ZINC142Z7100376) with better binding affinity and optimal binding free energy. MDS
studies on complexes revealed that key resdues, Asnl95, AspdGh, Phe267, (Ay314, and A2l played a sig
nificant role in stable interactions of the top-ranksd compounds to AckA. These outcomes provide insights into
the optimal binding of the leads to inhibit the acetate pathway and aid in the rational design of novel therapeutic
agents. Thos, the identified leads may act as promising compounds for targeting AdkA and may serve a5 a po
tential therapeutic modality for treating TH. Cur fndings offer valuable insights into the iohibition of the acetate
pathway, while also serving as a blueprint for mtional drog design. The identified leads hold promise as
compelling compounds for targeting AdkA, thereby affering a potential therapentic avemes for tackling TB. Thus,
o study uncovers a pathwary toward promising TE therapeutics by elucidating Adct inhibitors. By leveraging in
dlico methodalogies, potent compounds that hold the potential to thwart AdkA s role in MTR s acetate pathway
hawe been unveiled. This breakthrough fosters optimism in the quest for novel and effective TB treatments,
addressing a global health challenge with renewed vigor.

1. Introduction

muaceptibility of HIV-infected individuale Approximately 10% of
tuberculosiz-infected individuals develop illness, indicating that the

Tuberculoss (TB) iz a contagious infaction thas mluﬂy infarcts the
lungs, which iz a leading cause of morbidity and mortality, with a death
rate of 1.4 million per year, despite the uze of various vaccines world-
wiide (Bouzeyen and Javid, 2022). It iz cansed by Mycobecterinm tuber-
culosiz, the bacterium which belongs to the family Mysobacteriaceas. It iz
estimate:d that half a million new multi-drug registant TB cagses have
been reported in the past seven years. The spread of tuberculosiz ic
exacerbated due to the development of drug resistance and enhanced
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inmate immune gyatem i affected in moat cases (Burgos and Pym, 2002;
Faj et al, 2007). M odercwlesis iz developing intrincic recistance
mechanizme to various antibiotice, leading to a decreace in the level of
droga for treatment. The moat commeon M. adbercwlosiz sirains such az
H37Rv, Brdman, and CI1551. Among these, H37Rv iz a2 comman
laboratory srain and haz retained its virolence, which was originally
derived ag a clinical izalate H37 fmmapa.ﬁmt {Pirmani and R.I.E‘T- 2002
Heinricha et al | 201 5). Current scientific imreatigations have resulted in,
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In silico prediction, molecular modeling, and dynamics studies
on the targeted next-generation sequencing identified genes
underlying congenital heart disease in Down syndrome patients
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ABSTRACT

Background :  Individuals with Down syndrome (D'5) have a 40%=60% chance of being bom with
congenital heart disease (CHD). This indicates that CHD in individuals with D'S is not
solely caused by trisomy 11, and there may be other genetic factors contributing to the
development of CHI in these children. A study has identified variants in the specific
genes that contribute to the pathogenesis of CHD in children with DS, isolated DS, and
the CHD group. Computational studies on these identified variants, which, together
with trisomy 21, determine the risk for CHD in D'S cases, were limited. Here, we aimed
to identify the impact of the identified variants that contribute to the pathogenesis
of CHD in children with DS through in silico prediction, molecular modeling, and
dymamics studies.

Methodology : The target single-nucleotide polymorphisms included in the study were examined for

and Results pathogenicity, residue conservation, and protein structural changes. The structural
predictions were done using I-TASSER, Robetta, SWIS5-MODEL, and Fhyrel tools.
Further, the predicted models were validated through the FROCHECE server and
maolecular dynamics simulation using GROMACS software. The conservation analysis
conducted on the identified variant highlights its significance in relation to the genetic
disorders. Furthermore, a dynamics simulation study revealed the impact of the variant
on protein structural stability (=3 A), providing valuable insights into its pathogenicity.
We have also observed that the structure of the centrosomal protein of 290 kDa gene is
relatively unstable, which may be attributed to its exclusive inclusion of helices within
its secondary structural components.

This is an open access joumnal, and articles are distributed under the
termis of the Creative Commons Atfribution-MonCommercial- ShareAlike
4.0 License, which allows others to remix, tweak, and buld upon the
work non-commercially, as long as appropriate credit is given and the
new creations are licensed under the identical terms.
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Impact of Surface Charge-Tailored Gold Nanorods for Selective
Targeting of Mitochondria in Breast Cancer Cells Using
Photodynamic Therapy
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ABSTRACT: Herein, the impact of surface charge tailored of gold
nanorods (GMRs) on breast cancer cells (MCF-7 and MDA-MB-231)
upon conjugation with triphenylphosphonium (TPP) for improved
photodynamic therapy (PDT) targeting mitochondria was studied. The
salient features of the study are as follows: (i) positive (CTAB@GNRs)
and negative (PS5-CTAB@GNRs) surface-charged gold nanorods were
developed and characterized; (i} the mitochondrial targeting efficiency
of gold nanorods was improved by conjugating TPP molecules; (jii) the
conjugated nanoprobes (TPP-CTAB@GNEs and TPP-PSS-CTAB®D
GNRs) were evaluated for PDT in the presence of photosensitizer
(P5), S-aminolevulinic acid (5-ALA) in breast cancer cells; (iv) both
nanoprobes (TPP-CTAB@GNEs and TPP-PSS-CTAB@GMNEs) in-
duce apoptosis, damage DINA, generate reactive oxygen species, and
decrease mitochondrial membrane potential upon 5-ALA-based PDT; and (v) 5-ALA-PDT of two nanoprobes ( TPP-CTAB@GNRs
and TPP-PS5-CTAB@GNRs) impact cell signaling (PI3K/AKT) pathway by upregulating proapoptotic genes and proteins. Based
on the results, we confirm that the positively charged (rapid) nanoprobes are more advantagecus than their negatively (slow)
charged nanoprobes. However, depending on the kind and degree of cancer, both nanoprobes can serve as efficient agents for
delivering anticancer therapy.

|dil Metrics & Mare I &) Supporting Infarmation
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1. INTRODUCTION

On a nanoscale, gold is a versatile metal well studied for its
tunable optical properties with various lications ranging
from catalysis,” b'lulug:,gl nonlinear optics, electronics,® and

for the growth of GNRs. Being a toxic agent, CTAB can be
modified with derivatives or macromolecules that can be taken
for improved biomedical applications.™** Leonov et al
achieved biocompatible GNEs by detoxification with poly-

unimaginable domains in the technology field and medicine.”
Over the past decades, remarkable progress has been
accomplished by using gold nanoparticles (GNPs).*

For example, gold nanoparticles as small molecules and drog
cnuiu%ites enhance targeting with adequate release k-
netics.™ " Moreover, the mounting evidence of nanopartide
size and surface charge determines their innate behavior in a
biological system and intracellular fate."*~"* For instance, the
ahility of hybrid gold nanoparticles with modified shapes to
deliver doxorubicin is remarkable.'*~'® In this aspect,
elongated (nanorods) and spiky (nanoprisms) gold nano-
pa.ﬂ:i.cl.esna:e mostly appropriate for biomedical applica-

. 15—
tons.

In this journey, gold nanorods (GNRs) exert localized
surface ]|:|l,a5m|:|n resonance (LSPR) with two absorption
bands.™** The most convenient method is the use of
hexadecyltrimethylammonium bromide (CTAB) as a template

& M3 Tha Authiors. Pubiished by
American Chesmical Sockaty

< ACS Publications

styrene, an anionic polyelectrolyte, for long-term stability in
physiclogical conditions. ™

Mirza and Shamshad fabricated doxorubicin-functionalized
PSS-coated GNEs to resist CTAB™® In addition, Du et al
reported the highly efficient poly(ethylene glycol)-capped
GNBEs for photothermal ablation (PTA) of hepatocellular
carcinoma™ Also, a plethora of reports is available on the
smrface modification of GNRs for improved dmg delivery

-a.FI‘PL‘i.CaIiDI‘lS.m_al
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Differential gene expression analysis combined with molecular dynamics
simulation study to elucidate the novel potential biomarker involved in
pulmonary TB
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ARTICLE INFO ABSTRACT

Esywards; Tubesculosis (TB) is 2 lethal muliisystem disease that attacks the lungs’ frst line of defense. & substantial threat
Tabmrruloeis o pubslic health asd & primary caisse of death B pulimenary TE. This study aimed 1w idestily and isnvestigate tee
Diruig pesistant prohable differentially expressed genes (DEGS] primarily inwalved in Pulmonary TR, Accordingly, three fnde-

Differentially expressed genes (DEG)
INFPAIPG

Milecistar dyssanibes simislatian
Frincipal component anelysts

pendent gene expressbon data sets, numbered GSE139825, GSE139871, and GIES4992, were utilized for this
purpose. The dentified 1805 were wsed for bindnformaticsshased analysis, including physical gene interaction,
Gene Ombology (GO, netwark analyss and pathway studies nsing the Kyoto Encyclopedia of Genes and Genomes
pathway [KEGG). The computational analvsis predicted that TNFAIPG is the dpnificant DEG in the gene
expresgion praliling of TH datasete. According o gene onlology analyzis, TNFAIPS iz also estenlial in infury and
inflammation, Further, TNEAIPG ls sronply leked o arserde pofsoning, evident from the results of Metwor-
kAnalyst, a comprehensive and interactive plasform for gene expreasion profiling via nevwark visaal analytics. As
a result, the THNFAIPG gene was uldmately chosen as a candidate DEG and subsequently employed for in slico
structural characierization stadies. The tertizry structure of THEAIPE was modelled wsing the ROBETTA server,
followed by validation with SAVES and ProSA webserver. Additiopally, structural dynamic stodies, incheding
malecidlar dyidmiics simalatics (MDE) and esseniial dyndmiics anslysis, including principal companent [PC)
based Iree energy landscape (FEL) analy=is, was wsed for checking the stability of TNFAIPS models, The dynamics
result estahlished the structural fgldity of modelled THFAIPG through EMED, RMSF and Roli results, The FEL
analysis revealed the restmicted conformational flexibility of THNEAIRS by displaying a single minimum energy
basin in the contour plot. The comprehensive compatational analysis eszablished that THNFAIG could serve as a
viahle bomarker to assess the severity of pulmoaary TB.

extendgively  drugeresistant TBE  (XDR TB), and now otally
drugeresisian=TE (TDE-TE)} contlnue to be lethal and Increase the
marbidity rate in developing nations including India accounting for over

Tuberculosls (TE) ls a highly lethal disease caveed by the bacterium 38% of all T8 deaths worldwide recorded in & 2021 survey [2,3].
Miyvcobac rerium muberculosis (MTB) and has become a public health threat MTB secrebes & small amount of DNA 'r't':' mal:m‘phgl:-s. which is
by impacting 10.6 millicn individuals globally in 2021 [1]. Pulmenary ~ etected by the cytosel DNA sensor molecale o-GAS (Cyclic GMP-AMP

TB affocts people of all ages and from all nations. Further, MTB strains [EG.-‘.MF.' :':].'ntha.m-.! and causes .I:hr. relapse of the 1.3.';m-'[ :II.IL'[#.H:!TI.
such as dragresistant TB (DA-TB), multidrug-resistant TB (MDR TE), (1) molecule, 1FNs act as an antiviral mediator, but in bactesia, it acts

1. Introduction
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Theoretical investigation on known renin inhibitors and generation of
ligand-based pharmacophore models for hypertension treatment

Lakshmanan Loganathan®, Jeyanthi Sankar®, Kannan Rajendran® and Karthikeyan Muthusamy®
"Pharmacogenomics and CADD Lab, Department of Bloinformatics, Alagappa Univarsity, Karatkudl, Indla; bDepartment of General Medicine,
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Communicated by Ramaswamy H. 5arma

ABSTRACT
The renin enzyme is considered a promising target for
three decades, several experimental and theoretical

ies have been engaged in the discovery of

ARTICLE HISTORY
ion and renal diseases. Ower the last '

potent renin inhibitors. The identified inhibitors that undergo dlinical trials are still failing to meet the

criteria of potency and safety. To date, there is mo specific FOW-approved drug for renin inhibition. Cur
theoretical opinion describes that the most potent compounds identified in experimental studies bt
by finding similar molecules that are stable, wery

lacking safety and owverdose issues could be sohlved
active, and have no side effects, which will kick start the drug

EEYWORDS
H:,p:rtu'u-iun.' ligand-based
dirug design; rening

process. Here, we utilized the

most potent direct renin inhibitors reported earfier, followed further by our theoretical study reported
in 20015, Ligand-based virtual screening, density functional theory, and dynamic simulation studies
were empl to explore the identified compounds and co mclecule in the protein struc-
ture. From diverse databases, we have identified several i | molecules based on their struc-
twural features, such as functional groups like hydrophobic (H), aromatic rings (R}, hydrogen bond
acceptor (A), and donor (D). The HHHPR five-point pharmacophore feature was identified as a tem-
plate pharmacophore to search the potential compounds from the Enamine and LifeChemical data-
bases and have a good fitness score with known renin inhi:iturs. Furthermore, theoretical validation

was done through several studies that confirmed the
propose that these compounds might break the failure in

hypertension treatment.

Introduction

Globally, cardiovascular disease has the highest mortality rate
of any other cause in humans. The WHO has reported 1.28
billion adults in the range of 30-79years of age have
reported with hypertension in 2021 {'Hypertension Guidelines:
2021 USFSTF Recommendation, 2018 ESCESH, 20017 ACCS
AHA, and the 2014 INCE guideline | Hypertension | JAMA
Metwork” nd.). The percentage of adults with controlled
hypertension is estimated to hawve only 21% (ie. ~1 in 5
dults) (WHO, 2018). Hypertension is a multifactornial cardio-
vascular disease and it is a significant risk factor for renal
damage, kidney disease, stroke, heart failure, and heart attack.
In similar cases, hypertension has highly influenced the devel-
opment of diabetes mellitus and chronic kidney disease. [t
has been found predominantly and has a higher risk among
individuzals with secondary complications. It leads to end-
stage organ damage of wital organs, even death if left
untreated (Blacher et al., 2016; Fang et al, 2018). The current
treatment strategies include more than one class of drugs for
known and mowvel targets that involve maintaining blood
pressure.  For chronic  treatment of hypertension, Renin
Angiotensin Aldosterone System (RAAS) pathway is consid-
ered the most significant pathway that involwes not only

of the identified molecules. Owerall, we

events and improve the potency of

hypertension but also other cardiovascular regulatory ele-
ments. RAAS a multi-complex enzyme system, acts as a
comerstone for up-and-down regulation pressure and electro-
fluid balance by controlling sodium and water homeostasis in
the kidney (Engeli et al, 2000). Renin is the key first-line rate-
limiting step of RAAS, produced and released imto the blood-
stream by juxtaglomerular cells of the kidneys (Murz et al,
1998; Weir, 2007). Renin synthesis is mediated by stimulants
such as areral BPF, Na-+balance, sympathetic nerves and
prostaglandins activity (Weir, 2007). The aspartyl protease
renin catalyzes the conwversion of angiotensinogen to Ang |
wihichi is then converted to Ang Il by ACE Ang Il exerts it
effects by binding to ATIR and ATZR. ATIR promotes vaso-
constriction and aldosterone synthesic thus increasing BP,
witwereas ATZR promotes wvasodilation and release of nitnic
oxide (Paulis et al, 2015).

In RAAS pathway, renin is an attractive target as well as
the primary option to control the blood pressure regulaticn
(Scuwrrah et al, 2017). Hitherto, among RAAS inhibitors, direct
renin inhibitors have not yet been found to be more potent
and need a detailed review of their pharmacological action
and structural property modification.

COMTACT Karthikeyan Mutbusamy 9- mkbioinformatis ail.comn; karthik
of Bioinformatics, Alagappa University, Karaikudi, Tamil Madu &30 003, india.
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Abstract: Background: The owrent stady recognizes the significance of estrogen receptor alpha
(EFa) as a member of the puclear receptor protein family, which holds a ceniral role in the
pathophysiology of breast cancer. EFn serves as a valuable prognostic marker, with its established
relevance in predicting disease outcomes and treatment responses.

Merhods: In this smdy, computational methods are wtilized to search for suitable dmg-like
compounds that demonstrate analogons lizand bnding kinetics to ERm.

Results: Docking-based simuolation screened out the top 3 compeounds - ZINC13377034,
MWICI35753, FINCI5465238, FINC1472679], and WCIS63569 against the targeted protem. Further,
their dynamics smudies reweal that the compeunds ZINC13377936 and WCI33753 exhibit the
highest binding stability and iy

Comclusion: Anticipating the competitive inhibition of EF.e protein expression in breast cancer, we
envision that both ZINC13377936 and WCI33753 compounds hold substantial promise as potential
therapeutic agents. These candidates wammant thorough consideration for rigorous e vitre and In
vive evaluations within the comtext of clinical wials. The findings fom this ooment myvestgation
carry sigmificant implications for the advancement of fotore diapnostic and therapeutic approaches

for breast cancer.

Keywords: Cancer, ESE.1, Em, wirmual screening, docking basad simulation, binding affinity, B programmming.

1. INTRODUCTION

Breast Cancer, a heterogeneons dizease at the molecular
lewvel, is the most well-known reason for women's mortality
arpund the world Numerous smedies revealed thar epigenatic
alterations play a prominent role as an early and common
mediztor for mmultpls events cansing cancer [1]. The signifi-
cance of DA methylation an epigenetic change in deter-
mining the carcinogenic potential, rate of progression, ando-
verall progoosiz of mumerows human malignsnciss has bee

"Address comespondence to this author at the Computer Aided Cmag De-
signing and Molecaler Modelling Lak, Depastmeat of Bicinformatics, Ala-
mpra Univemsity, Eandimdi-630 003, Tamil Nadn, ndia;
Tal: +21 8752195342; E-madl- anumjfeaninenthio. com

1573406424 65 00+ b

n highlizhted by recent sudies. Prominently, the turm of
events and spread of breast cancer is Srmly associated with
the enrichment of DMNA methylaton seen at promoter ra-
gions of imporiant umor suppressor genes, like pld, ESRL,
GSTPL, and PITX [2, 3].

The muclesr recepior proiein family that contmols and
repulates most estrogen-responsive genes (ERAE) includes
estrogen receptor-a (ESE1). The omnset of breast cancer is
linked to any anomaly in its expression pattern. A poor
prognosis s camsed by the methylation of the ESE.] promos-
er in this specific malirnancy [4]. According to a smdy by
Andrew ¢r al, differentgal DINA hypenmethylation primarily
affects estrogen-responsive enhancers rather tham promoter

i 2024 Bentham Sciemce Pablshers
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Crystal structure of 1-(E)- [(5-bromo-2-hydroxybenzylidene amino)
pyrrolidin-2-one]: Design, synthesis and computational evaluation of a
novel racetam congener for epilepsy
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ARTICLE INFO ABSTRACT

Figyrwordic The present investigation illustrates the conceptualization, synthesis, oydallographic analysis, and computa

And-epleptc drag [AFD) tinnal assessment of a new racetam derivative with a pymrolidone ring as the pharmacophors. The compound
Lawtiruswize, (V) demonstrates drug like charcteristics similar to LEV, an approved anti-«pileptic drg, indicating its patential for
i;w:jﬂwm e sty (30 developing novel epilepsy drsgs. Mobeoular docking and molecular dynamic Smulations were wsed o evaluate
K the binding affinity between the compound and SV2A, a protein-ligand complex. The protein-ligand complex

attained structaral squilibrivm in the final 50 nanossconds of the 200 nanosecond malecular dynamics sime
lation. The analysis reveals that regions with higher Aexibility are primarily located in the extrmmembrane re
gioms of the prodein. Intermolecular contact analysis reveals hydrogen bonding and bydrophobic interactions as
the primary types of inberactions. The Maolsmlar Mechanics Poisson-Boltzmann Surface Area (MMEPESA)
calmulation highlights the energetic aspects of lgand binding and the participation of important reddues in the
binding pocket. Undque imieractions like these involving bifarcated hydrogen bonding, and novel pi-andon
interaction makes the smdy significant. {uantum chemical calmlations for the compound (LEG) done using
DFT comroborates the proteindigand interactions on the basis of Moleoular Electrostatic Potential (MEF) maps.
The shdy establishes the struchore-activity relationship (SAR) of the newly developed pyrrolidons-based come
pound, identifying it as a promising lead moleouls for epilepsy reatment.

Docking and simularon

1. Introduchon Racetams repregent a category of AEDs that exhibit a chared chem-
ical sructure conzisting of a pyrrolidons nucleus and are distinguizhed
by their enhanced tolerability with reduced incddence of adverse
neurctoxic =fect [5]. Besearch conducted on the mechanizm of dheir

Epilepay iz a2 prevalent and incapacitating chromic neurological
:umﬁﬁm“irh.mmualinddmcentc of 67.6 per 100,000 individuals

[1]. Deopite the effectiveness of currently available Anti-Bpileptic Dougz
[‘LED!] in managing seizures, approximately one-third of individhals
with epilepey globally do not achieve full seizure control [2]. Ower
terenty anticomvulzant droge have been identified for clinical use, each
exhibiting diverse mechanicma of action [3]. Theose druge, while man-
aging seizurez, often fall dhort in addressing associated conditions,
urging the search for new anticomsvulmnts [2,4). Therefore, it iz
becoming increasingly imperative to explore novel compounds with
anticomvuloant properties for the management of epilepay.

* Corresponding author.
E-maf oddress: ashiyer 2007 & gmail_com (N. Adswaryal
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action reveals diverze pl:;rma:nlop:al effecm. P\'r.m].l.dun:! have bean
the focaz of scientific imvestigation and have garnered zignificant
attention in the pharmaceutical field for over three decades. Piracetam,
a pharmacological compound dassified az a noomopic agent, represents
the pioneering pyrrolidone derivative that wan introduced into clinical
application during the 1970, Since then, approximately 1600 pyrroli-
dones have been synthecioed, with over 300 of them undergoing pre-
clinical stadies [6,7]). Among thase, 2 dozan :nmpulmL mdml.l.ng
levetiracetam and piracetam have been granted licenses for advanced
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Computational approach on Moringa oleifera as an inhibitor against
SARS-CoV-2 structural proteins

Preethi Ramakrishnan'®, Pandiselvi Pandi', Muralidharan Jothimani™, Sakthi Sasikalz Sundaravel’,
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The lethal pandemic has been bromght oo by the emerpence of the SARS-CoV-2. The mornga leaves have a rich
nuiritional valie in the host mmmunity and act as an mmune booster against SARS-CoV-2. Tea was formulated from the
moringa leaves, and dried at ambient temperatore for serving health benefits. The results provide evidence that the
application of heat on mornga leaves improves the flaver and quality of tea without degrading the nature of phenolic and
flavonoid compounds present in moringa leaves. The molecolar docking result among the screened compounds from
moringa leaves has a good docking score varying from -10.657 to -13.735 kcal'mol for the Main protein, while
Spike glycoprotein has a decking score ranging from -8559 o -10.522 kcal'mol and Membrane protein docking score
from -7.208 to -10.411 kcal’'mol. The atomic configuration and eleciron profile of the docked complex were subjected to the
DFT caloulations. The molecular dynamics simmlation study shows that the selected compounds have maimtained stable
conformation in the simmlstion peried and imteract with the target Thus, we conclode that Moringa olejfira leaves
compounds to support the antagonist activity against SAFS-CoW-1"s structural proteins and the leaf“based product conld be

3 good immunes booster for SARS-CoV-2 infection.

Eeywords: Coronavims, Imrmme booster, Molecular doecking, Moringa Tea, Phytochemicals

Moringa oleifera Lam. a miracle tree is cultivated in
subtropical and tropical regioms, potential for ifs
nutritional and medicinal properties. The bark, leaves,
seeds and roots of mornga are nch mm mimerals,
carbohydrate, protein, fats, fiber, and alse contain
significant amounts of iron, calcium, vitamins such as
A B and C, hence all the part of the plant 15 used for
food, medication and mdustral purposes’”. The

moringa  leaves also  attmbutes with  several
Phytochemicals such as carotencids, flavenoids,
saponins, steroids, tanmins, terpencids, alkaloids,

anthocyanin, anthragquinone, cardiac glycosides etc.,
which are potent to possess anfioxidants, anfimicrobial,
antifingal,  amfiviral  activity  anfthypertensive,
antitumor, anticancer, antlh}"pﬂ'h]pl demic, antipyretic,
and anti-inflammatory properties™ The nuirients and
phytochemicals present in the leaves play an important
role I activating enzymes and hormones that enhance

*Comespondence:

#Anthors were equally contributed for the first Authorship
Phone: 0091-44-22430037

Fam: (091-44-22430369

E-mail: ammkumarj@imeIc murmgappa. org

the growth, function, and mamntenance of life process in
both human and animals™*.

The moringa leaves act as a valuable food for the
malutriion children pregnant and lactating women.
The leaves are generally comsumed in the form of
vegetable cumy, soup or seasoning by both mural and
urban population, due to the health awareness about
mornnga, alongside value added products (noodles,
bread, Chutney, biscuits, cakes and porridge)™”. The
leaves can be consumed as fresh or after beiling or it
can be dried and used in the form of powder for
culinary pu:pase”:' Dne to the presence of phenel and
flavonoids in the leaves, the research is focused on
development of moringa leaves extract as beverage
like tea or soup. The Phytochemicals in tea act as free
radical scavenger and induce the human mmunity
that manages the blood pressure, glucose level and
serve as an energy booster'! Hence, tea was
formulated as a value-added product of monnga
leaves, which can be prepared and consumed by
people of all economic classes, parficularly those in
rural areas of India. This tea will energize their life
better with the locally available moringa leaves. The
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Harnessing allosteric inhibition: prioritizing LIMK2 inhibitors for targeted cancer
therapy through pharmacophore-based virtual screening and essential

molecular dynamics
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ABSTRACT
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The therapeutic potential of small molecule kinase inhibitors in cancer treatment is well recognized.
However, achieving selectivity remains a formidable challenge, primarily due to the structural similarity
of ATP binding pockets among kinases. Allosteric inhibition, which involees targeting binding pockets
beyond the ATP-binding site, provides a promising alternative to overcome this challenge. In this
study, a meticulous approach was implemented to prioritize type 3 inhibitors for LIMKZ, employing a
range of technigues induding Molecular Dynamics (MD) simulations, E—pharmamphur&g.lidETHigh
Throughput Virtual Screening (HTVS), MM/GBSA and ADMETox analyses, Density Functional Theory
(DFT) caleulations, and MM/PBSA investigations. The e-pharmacophore model identifies a hypothesis
featuring five essential pharmacophoric elements (RRRAH). Through virtual screening of the ZINC com-
pound database, we identified only five compounds that align with all four pharmacopharic features:
ZINC1044382792, ZINC1433610865, ZINC1044109145, ZINCOS2860440, and ZINC490621334. These
compounds not only exhibit higher binding affinity but also demonstrate favorable ADMETox profiles.
Molecular dynamics simulations underscore the stability of hydrogen bond interactions with critical
cryptic LIME2 pocket residues, Asp469 and Argd74, only for two compounds: ZINC143361086 and
ZINC1044383792. These compounds also exhibit superior eccupancy interactions, as indicated by
HOMO-LUMO analysis. Additionally, binding free energy calculations highlight the significant affinities
of these two compounds when complexed with LIMKZ —83.491 £1.230 kl¢mel and —90.122 £ 1.248 k)
maol for ZINC1044383792 and ZINC1433610862, respectively. Hence, this comprehensive investigation
identifies ZINC1433610862 and ZINC1044382792 as prospective hits, representing promising leads for
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targeting LIMKZ2 in cancer therapeutics.

Introduction

LIM kinases (LIMEs) are the essential regulators for the cell
cytoskeleton, which plays a major role in the development of
various neurclogical disorders and zlso in the progression
and spread of cancer. There are two homologs in the family
of LIME, including LIMK1 and LIMKZ. Both are distinguishable
in terms of expression profile, functiom, and intracellular
localization. The core substrate of the LIME is cofilin, which is
a member of a family of actin-depolymerizing factor (ADF)
proteins. The regulation of the actin cytoskeleton is camied
out by LIM-kinases, which achieves this by phosphorylating
cofilin at Ser3, as well as the substrates for Cdc42/Rac-PAK
(Morzales-Quinones et al, 2020; Sumi et al, 1999). This phos-
phorylation hinders the activity of cofilin, resulting in
reduced depolymerization of actin filaments and thereby sta-
bilizing it. LIM-kinase plays a role in 2 signal transduction
pathway that facilitates the transmissicn of environmental
signals vig small GTPases of the Rho family through a protein

kinase cascade (Maekawa et al, 1999). This pathway plays a
crudial role in governing actin cytoskeleton responses, includ-
ing cell movement, astablishing the intracellular cytoplasmic
organization, call polarity, and various other functions that
are vital for maintaining cellular homeostasis and ensuring
sureival. The regulation of cell prograssion can be influenced
by the translocation of LIMEs into the nudeus. LIMKsS possass
a distinct feature, making them promising candidates for
therapeutic targeting in tumors that lack merlin, like NF2.
The LIM kinases are involved in various cellular functions
and also over-exprassed in various types of cancers, however,
the mechanism remains unclear. Recent studies have discov-
ered that LIMK modulates the activity of the development of
cancer, including cell proiferation, survival, and viability. The
LIM domains exhibit auto-inhibition of the kinase domain of
the proteins, which become activated wia phosphorylation.
Although LIMKY is linked to the spread of cancer, LIMEZ acti-
vation facilitates advancement through the cell cycle. LIM
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pH-Dependent conformational stability of SpeB from Thermus thermophilus HBB:
insights from molecular dynamics simulation
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ABSTRACT

N{1}-aminopropy agmatine urechydrolase (SpeB) is considered an essential enzyme for the growth and
survival of thermophiles, it is imvolved in the biosynthesis of polyamines. The present study investigates
the conformational stability and flexibility of Thermus thermophilus HEE SpeB and its interactions with
substrate. Ni-aminopropyl agmatine at different physiological conditions to probe the optimal
conditions that provide insights on biotechnological applications. As the 20 structure of SpeB is yet to
be aystallized, it was modelled and validated using structural biginformatics methods. To understand
the conformatioral dynamics and also to assess the impact of pH and temperature variables on the
tertiary structure of SpeB , atomistic molecular dynamics simulation MDS) was employed. The MD
investigation revealed that 300 K is not optimal for SpeB (goo form) at both acidic pH 4.5, and
alkaline pH &5, since it eshibited deaeased stability and compactness with higher residual flexibility.
Further, the stable and strong binding of M1-aminopropyl agmatine with SpeB was observed at
following conditions, neutral pH 7 at 35215K and alkaline pH 11 at 300 K. Thus, this in siico study
provides significant insights into the structural investigations on SpeB along with optimal pH a well
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as temperature for its ideal enzymatic function

Highlights

* Structural and dynamic characteristics of T. thermophilus
SpeB have been explored in detail

+ Comparative Molecular dynamics simulations were per-
formed to evaluate the effects of both pH and temperature
on the structural stahility of SpeB

+ 5peB showed pH and temperature-dependent confor-
mational changes that potentially affect substrate binding

+ Structural stability of ape form of SpeB is not optimal at
high temperature (363.15 K} in both acidic (pH 5.5) and
neutral pH

+ Stable and strong binding affinity of substrate molecole was
observed in a nentral pH 7 at 353 K and alkaline pH 11 at
300K

1. Introduction

Polyamines are polycationic compounds that are most abun-
dant in all organisms and are essential for numerous biclogical
functions, induding transaription, RNA modification, protein
synthesis, and modulation of enzyme activities [1]. Moreover,
polyamines are critical for both el differentiation and pro-
liferation . The roles of polyamines can be divided into two cat-
egories; (1) to maintain cell viability [2] and (2) to stimulate

cell growth [3]. In cells and tissues, common polyamines such
as putrescine, spermidine, and spermine are found in relatively
high concentrations [4]. The polyamine content of cells is ela-
boratdy regulated by biosynthesis, degradation, uptake, and
excretion [5,6].

A variety of unusual polyamines, induding those that are
extraordinarily long and branching [7], are produced by the
extreme thermophile Thermus thermophilus, and its whole
genome sequences of the strains HBS and HB27 are corrently
available [8]. These unusual long and branched polyamines
protect and stabilise nucleic acids (both single and double-
stranded) [%,10] and activate cell-free polypeptide synthesis
at high temperatures [11,12]. In the typial biosynthetic path-
way of polyamines, the enzyme ormithine dearboxylse @n
produce the putrescine directly from ornithine. An additional
or alternative pathway is also present in plants and most bac-
teria to produce putresdne from arginine [13-15]. The
enzyme arginine decarboxylase converts arginine to agmatine,
which is further converted to putrescine either immediately by
agmatine urechydrolase or sequentially by agmatine deiminase
and N-carbamoyl putresdne amidohydrolase. The enzymes
spermidine synthase (SFDS) and spermine synthase (SFMS)
convert putresdne and spermidine into spermidine and sper-
mine, respectively, by adding an aminopropyl group from dec-
arboxylated S-adenosylmethionine  (deSAM)  [16].  The
research conducted by Ohnuma et al., [17] hypothesised that
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To regulate biologial activity in humans, the Notch signaling pathway (WSF) plays an essential mole in a wide
army of cellular development and differentiation process. In mecent years, many studies have reported that
abarrant activation of Motch is associated with the tumor procsss; but no appropriate database exsts to Gl this
significant gap. To address this, we created a pineering database NCSp, which is open aceess and comprises
intercommunicating pathways and related protein mutations. This allows scientists to undemstand better the
case of smgle amino acid mutations m proteins. Therfors, NCSp provides information on the predicted
fimctional effect of human protein mutations, which aids in understanding the importance of mutations linked
to the Notch crosstalk signaling pathways in cancerons md non-cancerous systems. This database might be
helpful for therapentic mutation analysis, molecular biology, and structural biology researchers. The NCSp
datahase can be accessed through Atips:/hioserverd_ phyvsi oo iise acin/cgi-binimompd!,

Kevwords, Cancer; crosstalk pathway: database; mutations effect; Motch signalling; pathways; proteins

Abbreviations:  AKTI, RAC-alpha serime/threonme-protein lanass; AMPE, adenosine monophosphate-
activatesd protein kinase; BEGF, epidermal growth factor; EGFR, epidarmal growth factor receptor; ErbB-2,
epidermal growth factor receptor-2; GLIZ, GLI-K muppel fimily member GLE; Hh, hedgehog; IKE, appaB
kinase; JAK-STAT, jarus kmases - signal tmnsducer and activator of tmnscriphion proteins; KEGG, Evoto
Encyclopedia of Genes and Genomes; KRAS, GTPase KHas: MAPK, mitogm-activated protein kimase;
mTOR, mammalian target of rapamycin; NCSp, Notch cmsstalk signaling pathway; NF-xB, nuclear
tramsenptional factor kappa B; NFAT, nuclear Gictoms of activated T-cells; NICD, Notch mtracellular domain;
NSP, MNotch signaling pathway: PBE, phosphatidylinositol-3-kanase; P33, phosphoprotein 53; TGF-f,
transforming growth factor beta; TNF-x, tumor necrosis factor-alpha; TCR, T cell meeeptor, VEGF, vascular
endothelial growth factor,

Introduction 1, 3, and 4) and jagged (JAG 1 and 2). These |

D Indian Acadeny of Sciences

igands

The Notch signaling pathway is evolutionarily con-
served in eukaryotic organisms and plays a significant
role in cell differentiation, survival, and proliferation
{Brzozowa-Fasada ei al. 20016). In mammals, there are
four types of Motch receptors (MNotch 1-4) and five
significant ligands that include delta-like ligands (DLL

it tp i ww s, sc. i/ hiosc
Published online: 22 [ecember 2023

can be classified further into several derivatives based
on their domain composiion. Moreover, all the
receptors and ligands are large single-pass type 1
ransmembrane proteins with extracellular domains that
consist of multiple epidermal growth factors (EGF)-
like repeats (Li er af. 2017). The Motch signaling sys-
tem is crucial in the development of invertebrates and
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Abstract

Nocardia farcinica is the leading pathogen responsible for nocardiosis, a life-threatening infection primarily affecting immuo-
nocompromised patients. In this study, the genomic sequence of a clinically isolaesd N. farcinica sample was sequenced.
Subseguently, the assembled genome was annotated to identify antimicrobial resistance and virulence genes, as well as
plasmid and prophages. The analysis of the entire genome siwe was 6,021,225 bp, with a GC content of 70.78% and consists
of 103 contigs and N30 values of 202,531 bp. The genome analysis revealed the presence of several antimicrobial mesistance
genes, including RbpA, mirA, FAR-1. blaFAE- 1, blaFAR-1_I. and rox. In addition, virulence genes such as relA. icl, and
mbtH wem also detected. The present study signifies that N, farcinica genome is pivotal for the understanding of antimicro-
bial resistance and virulence genes is crucial for comprehending resistance mechanism, and developing effective strategices
to combat baceerial infections effectively, especially adhesins and toxins. This study aids in identifying crucial drug targets
for combating multidrug-resistant N farcinica in the future.

Keywords Nocardia farcinica - DNA sequencing - Antimicrobial resistance gene - Drug msistance and virukence gene

Introduction

Antibiotic resistance is a global healthcare concern, and
Nocardia farcinica poses a significant threat doe to its inher-
ent resistance to multiple antibiotics. The genus of Nocandia
belongs to the actinomy cefes, 4 group of asrobic bacilli that
are found commonly in soil and water {(Mehta and Shamoo
2000 Conville et al. 2017). Although, there are more than
80 species in Nocardia, approximately 34 species notably
N. mova complex, N. abscessus complex, N. rransvalensis
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complex, N farcinica, N. asteroides type VI (N, owiacigeor
gica), N. brevicarenalN. pancivorans complex, and N, brasii-
iensix are pathogenic to humans (Duggal and Chugh 20200,
In Nocardia, the pathogenesis mechanism is not completely
understood (Ji et al. 2020). Nocardia species are regarded
in the serobic actinomycete group and virulence in Nooar
dig has been ascribed to its ability to survive and grow in
various human cells and evade the immune response by
prodducing antioxidant enzymes (catalase/superoxide dis-
mutase (SO0}, inhibiting formation phagolysosome com-
plex, reducing levels of phosphomonoesterases [1 in tissue
macrophages, secreting tonins and hemolysin (in few cases)
(Mehta and Shamoo 2020; Conville et al. 2017). Since the
disease is difficult to diagnose and can be keft untreated, it
can spread to other organs of the body, including the spine
and brain (Kévér et al. 2023). Mocardiosis of the brain or
spinal cord leads to mortality for more than B3% of them
(httpsy/fwww.cde. gov/nocardiosisfinfection/index. htm1).
Mocardiosis infections can spread through injuries to the
subcutaneous tissue. [t may result in closely related cel-
lulitis, pyoderma, abscess formation, and Staphylococcal
or Streprococcal infections. However, disseminating the
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ARTICLE INFO ABSTRACT

Feywondi: Several factors are associated with the emergence of drug resistance mechanisms, such as impermeable cell walls,
Drug-resisrant TH grene mutations, and dmg eflux systems. Consequently, bacteria acquire resistance, leading to a decrease in dmg
¥irtual screening efficacy. A new and mnovative sirategy is required io combat dmg resistance in tuberoulosis (TH) effectively.
Marine naniral peoducts Therefore, tirgsting the myeolic acd binsynthesis pathway, which is mvalved in synthesising mycalsc acids

Musleeular dynamics simula- thom

(MAsg]), eseential structural components respomsible for mycobacterial pathogenicity, has gamensd interest in TR

Princspad component sulysts research and the coacept of drig redistance. b this contest, InbA, which plays a crucial role in the fatty acid
synthase-[I (FASIT) system of the MA bicsynthetic pathway, was selected as a dmaggable target for screening
investigation. To identify potential l=ad moleoubes against nha, diverse marine natural products (MBPs) were
ollected from the comprehensive marine nafural products database (CHMNET. Yirtual screening studies aided in
selecting potential lesd molecules that best Gt within the substrate-binding pocket (SEF) of InhA, forming orucial
hydrogen bond interaction with the ctalytic residue Tyrl58 Thres MNPs, CMNPLO0S14, CMNPDLT02, and
CMNPDETISS, were chisen as prospective altermative malecales due to their favorable pharmacckinetic prop-
erties and lack of toxicity acconding to ProTox-1l predictions. Additionally, improved reactivity of the MNPs was
abserved in the results of density functional theory (DFT) studies. Furthermore, comparative maoleodlar dynamics
simulation (MIXS), prindpal component (FChbased free energy landscape (FEL) analysis, and molecular me-
chanics Poisson-Boltzmann surface aren (MM-PESA) were employed to show enhanosd stroctural stability,
incressed H-band potential, and high binding affinity toward the targst InhA. Moreover, the hot spot residoes
that contributed to the high binding energy profile and anchored the stability of the complexes were revealed
with their individual interaction energy. The compatational insights from this stody provide potential avenores to
mombat TH throogh the multifaceted mode of action of these marine lead molecules, which can be further

explored in fishare experimental investigations.

1. Introdushon the deadliest infection: worddwide, following the resurgence of the
human immunodeficiency wiruz/AIDS, in comparicon to other fatal
Orver the past few decades, tubesculogiz (TH) haz evolved into one of dizeases (Baker =t al | 2022). Ag a result, it requires special attention for

Abbrevimtion: DSSF, Dictionary of Secondary Structure of Proteins; FEL, Free Energy Landscape; HOMO, Highest Oooupied Molecular Orbital; HTYS, High-
Throughmuat Virtieal Screening; LUMO, Lowest Unocoapied Molerular Orbdtal; MDS, Maoleoslar Dynamics Simuolation; MMGESA, Molerular Mechanics with Gener-
alised Bom amd Sorface Area Sobvation; MMPBSA, Malecular Mechanics Poisson-Boltzmann Surface Area; MNP, Marine Natural Prodoct; MTE, Mycobacterium
tuberrulnsis; PCA, Principal Component Analysis; FIE, Protein Data Bank; KEMSD, Root Mean Square Deviation; EMSF, Root Mean Square Fluctaation; Ko, Radios of
Gyration; SEP, Sobstrate Binding Pocket; TB, Tuberculosis; TIPIP, Transferable intermaolecular potential with 3 points WHO, World health organization.
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