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Abstract:  

Due to the unavailability specific drugs (FDA approved) that can cure COVID-19, the 

development of potent antiviral drug candidates/ therapeutic molecules against SARS-CoV-2 

is urgently required. The objective of this study was to find out phytomedicine-derived 

bioactive compounds as possible antiviral agents with enzymatic (Mpro, PLpro, RdRp) 

inhibitory potential against SARS-CoV-2 by in silico screening and analysis (molecular 

docking, ADMET prediction and molecular dynamics). In this study, we report some plant-

derived bioactive compounds such as saikosaponin A, soyasapogenol C and betulinic acid as 

novel anti-SARS-CoV-2 with inhibitory activities against Mpro, Plpro and RdRp enzymes.  

 

Rasiklal M. Dhariwal Institute of Pharmaceutical Education and Research   
   

 

  



International Conference on Infectious Diseases and Immunopathology 

IDIP-2021 

Department of Biotechnology, Savitribai Phule Pune University, Pune 
 

25 

 

 2104000014 
 

 

   

Title: Targeting proteins associated with electron transport chain of Mycobacterium 

tuberculosis as a potential treatment strategy against tuberculosis 

Name of the Participant: Dr. Ameya Bendre 

Delegate Type: Post-doctoral Fellow Registration No.: 2021000647 

Affiliation: National Centre for Cell Science, Pune  

Authors: Ameya Bendre and Janesh Kumar  

Presenting Author: Ameya Bendre Mode of Presentation: Oral 

Topic/Theme/Session: Drug discovery and resistance mechanisms 

Abstract:  

Mycobacterium tuberculosis (Mtb) is the causative agent of tuberculosis (TB) – a disease that 

costs almost millions of lives every year worldwide. Almost one fourth of the world population 

is infected with it. To control TB, the World Health Organization (WHO) announced ‘End the 

TB’ a strategic program in the year 2014-15. Considering the current scenario, this program 

that aims to reduce TB incidences by 80% and deaths by 90% by the year 2030 seems rather 

ambitious. The ongoing COVID-19 pandemic has made the situation even more difficult. It 

has severely disrupted not just the TB but HIV and Malaria programs worldwide. In addition, 

if estimates are to be believed, TB programs have been set back worldwide by almost a decade. 

Under such circumstances we are in urgent need of effective treatment for TB. Even after 

decades of research, there still is a lack of effective short treatment course. The current 

treatment lasts for several months. The high-dropout rate has led to increased cases of TB 

relapse and drug resistance, making TB even more challenging to treat. To address this issue 

we thought what if we come up with a molecule that could assist the existing drugs to act more 

effectively thus shortening the length of the treatment. And hence, we are trying to understand 

the structural biology of some of the membrane proteins from Mtb. Structures of these proteins 

would help in designing highly specific inhibitors that could be used as effective anti-

tuberculars. One of the target proteins is cytochrome bd oxidase. When the Mtb is under stress 

induced by other drugs, cytochrome bd oxidase helps it overcome the ROS produced and thus 

help in survival of the pathogen. 
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Abstract:  

Salmonella infection remains a major health concern across the world. Adaptation is an 

important phenomenon for the survival of any organism in various non-host environments as 

well as in in-vitro and in-vivo conditions. We studied the evolutionary adaptation in 

Salmonella by repeatedly exposing it to three different conditions such as in-vitro in LB and 

F media and in-vivo in Caenorhabditis elegans. Compared to unpassaged WT-STM strain, the 

passaged strains P12-STM, Ce12-STM and F12-STM, showed increased body size, increased 

number of flagella and increased motility, the major virulence attributes of Salmonella. 

Besides, they showed an increased proliferation in RAW264.7 the mouse and U 937 the human 

macrophage cell lines which was linked with various SPI-I and SPI-II genes, flagellar, stress 

response and two-component systems gene has been upregulation. Further, the host 

colonization of the passaged strains was increased in C. elegans, causing reduced 

antimicrobial peptides (dbf-2 and spp-1) expression and hence their early death. The hyper 

virulent strains were capable of modulating the host immune system by altering cytokine 

response showing upregulation of IL-10 and IFN- β and downregulation of IL-1β and IL-6, 

reducing antimicrobial peptides cryptdine expression and making anti-inflammatory 

environment in the human and mouse macrophage cells. They evade the host lysosomal 

degradation by reducing colocalization with the early endosome (Rab5) and also reduced 

phagosome lysosomal fusion as indicated via reduced colocalization with LAMP 1. The 

adapted strains caused NF-κB signaling pathway activation more than the unpassaged WT-

STM which might have helped to provide an anti-inflammatory environment by upregulating 

IL-10 and IFN- β and reduced the inflammatory response by downregulating IL-1β and IL-6. 

Collectively our study demonstrated that Salmonella shows adaptation to the exposed 

condition which leads to hypervirulence in Salmonella and are capable of modulating host 

immune response. Keywords: Salmonella, Passaging, Phenotypic, Genotypic, Virulence, C. 

elegans. 
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Abstract:  

One of the most significant limiting factors in the therapeutic development for various viral 

diseases is the lack of complete molecular and structural understanding of the host-viral 

interactome. HIV (Human Immunodeficiency Virus) which arose through zoonotic 

transmissions during the past century in Africa is today a major killer worldwide, having 

claimed about 33 million lives and infecting more than 38 million people (by the end of 2019). 

Unfortunately, we do not have any cure for it. Various attempts of developing an efficient 

vaccine/ treatment regime for HIV infection have been severely compromised due to the 

complex nature of the virus. At present, none of the anti-retroviral drugs can completely 

eliminate the infection. Moreover, most of them offer incomplete coverage, inadequate 

efficacy, compound toxicity and non-HIV complications. Thus, we are in continuous need of 

identifying new drug targets enabling lead development. Considering the limited inventory of 

druggable HIV proteins and their susceptibility to develop drug resistance, recent attempts are 

focused on targeting HIV-host interactomes that are essential for viral reproduction. HIV is 

an obligate virus which needs host factors to regulate its propagation. For replication, it 

subverts the host nuclear pore complex (NPC) in order to enter into and exit through the 

nucleus. Emerging evidences also suggest a crucial role of interactions between HIV-1 

proteins and host nucleoporins (proteins constituting NPC). This interplay is responsible for 

the import of the viral pre-integration complex (PIC) into the nucleus and export of viral RNAs 

into the cytoplasm during viral replication. Therefore, interaction of HIV-1 with NPC 

components can be a key target to provide the basis for developing novel antiviral compounds 

that targets the host-viral interactions. Our lab works in elucidating such interactions of Nups 

and HIV-1 factors followed by characterization of protein-protein interactions using structural 

biology tools. 
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Abstract:  

Synthesis of multipotential derivatives of 2-Azetidianone and their antimicrobial assessment. 

Introduction: Pervasiveness of microbial commensals becomes a clinical problem in many 

people, especially the immunocompromised population. The dynamic development in medical 

sciences has parallelly contributed to increased use of antibiotics and transplants. This has 

been resulted into increased incidences of drug resistance and posed challenge before 

clinicians and researchers. Development of a novel drug takes around a decade and millions 

of rupees with very low guarantee of success. However, the synthesis of derivatives of known 

molecules would be a better strategy to get novel molecules. In the present work, we have 

synthesized various derivatives using novel schemes and the molecules were studied for their 

antimicrobial efficacy. Experimental: 2-azetidinone is integral part of widely used antibiotics 

such as Penicillins,Cephalosporins. Azetidinones are of great biological interest as it possesses 

antitubercular, antiviral, anticonvulsant and antidepressant activities. In this work we have 

attempted to synthesize 2-azetidinone derivatives by microwave assisted organic synthesis 

(MAOS) method which reduces reaction time and increase the yield and reproducibility. It 

provides efficient synthesis method for new chemical entities and for discovering new 

chemical reactivity. The synthesized molecules were tested against important human 

pathogens. E. coli (a gram-negative), S. aureus (a gram-positive) and C. albicans. A disc 

diffusion assay was used to assess the antimicrobial efficacy of 2-azetidinone. Findings: The 

results have shown promise in development of 2-azidionone as an antimicrobial. Some of the 

derivatives were found 70 to 90% as potential as streptomycin against E. coli and S. aureus 

(streptomycin and penicillin were used as positive control). Conclusion: the synthesized 

derivatives have shown promising antimicrobial potential. However, further evaluation of 

these molecules such as cytotoxicity and in vivo studies are required. From the literature the 

antimicrobial activities may be attributed to the presence of phenyl ring in the derivatives.  
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Abstract:  

Candida albicans is a human commensal but turns pathogenic in immunocompromised 

people. It has several virulence factors which he it in skipping the human immune system as 

well as tolerate antifungals. The incidences of increasing drug resistance in C. albicans is 

alarming and needs urgent development of novel molecules and strategies to control it. The 

important factor responsible for drug resistance in Candida is its ability to form biofilms, an 

adhered lifestyle of the organism. Drug repurposing is a way to assess the known drugs for 

their unknown potentials. In present work we have adapted drug repurposing to study the 

efficacy of non-antifungal drugs against Candida biofilms. Five different human drugs were 

used in the study. The in vitro antifungal activity against planktonic and biofilms forms were 

done against a standard strain of C. albicans (ATCC-90231). Effect of the drugs on RPMI 

induced germ tube formation was studied. The MICs were determined for using CLSI 

guidelines. The drugs used were from different classes such as calmodulin inhibitor, potassium 

channel blocker, 5HT3 agonist, glucocorticoid receptor agonist and α/β adrenergic antagonist. 

Most of the drugs studied, have shown anti-Candida activity. Germ tube formation and 

development of biofilm was inhibited by these drugs. The range of MICs observed for 

planktonic cells was from 0.0078 mg/ml for Chlorpromazine to 4 mg/ml for Doxapram. 

Whereas the biofilm development was inhibition was observed in the range of 0.007 mg/ml to 

8 mg/ml in these drugs. Being an eukaryote, Candida share many of its mechanisms with 

human, hence the drugs which have targets in the human body may find similar or at least 

some target in the Candida. As the drugs used in the study are already established for human 

use for one or other ailment so can be considered as safe, their repurposing would definitely 

be helpful in saving time and money required for preliminary studies on the drug development. 

So, this kind of studies may give insights into their use as antimicrobials. Further 

investigations like in vivo, and clinical studies are necessary. 
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Abstract :  

Mouth dissolving film is a dosage form, which when placed in the oral cavity will rapidly 

disintegrate and dissolve to release the medication for oral mucosal absorption or allow for 

the gastrointestinal absorption to be achieved when swallowed. Flurbiprofen is a low dose 

non-steroidal anti-inflammatory agent with antipyretic and analgesic activity. A mouth 

dissolving film would improvise relief of pain by avoiding its hepatic first pass metabolism. 

This study investigates the use of scleroglucan as the film forming agent for the flurbiprofen 

mouth dissolving film. Effect of film former and plasticizer was studied by statistical 

method. Eventually formulation with desirable disintegration time was optimized as the one 

containing 40%w/w of scleroglucan and 6%w/w of glycerol. The overall result suggests that 

scleroglucan based mouth dissolving film of flurbiprofen can be conveniently administered 

orally. 
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Abstract:  

The numbers of products based on new drug delivery systems have considerably increased 

in the past few years, and this growth is projected to carry on in the future. These bio-

pharmaceuticals present challenges to drug delivery scientists because of their different 

nature and difficulty in delivery through conventional routes. Therefore, further research will 

focus on the delivery of these complex molecules through different routes, including nasal, 

pulmonary, vaginal, rectal, etc. The intend of the study was to formulate and evaluate 

ethosomes of Sesbania grandiflora leaves which may transport the drug to targeted site more 

efficiently than marketed gel preparation and also overcome the problems related with oral 

administration of drug. Trans-dermal drug delivery is a technique which can be exploited to 

overcome the variables, which could affect the oral absorption of drugs such as pH, food 

intake and gastrointestinal motility. As compared to liposome or hydro-alcoholic solution 

ethosomal systems were much more capable at delivering a fluorescent probe to the skin in 

terms of quantity and depth. The formulations were prepared with ethanol, lecithin, 

propylene glycol, and glycerol and were evaluated .The lecithin (phospholipids) used as a 

vesicles forming component, polyglycol and ethanol used as a skin penetration enhancer. 

The drug released of formulated ethosomal gel was 4-5 times improved as compared to non 

ethosomal gel which directly achieves unparalleled flexibility in formulation. Ethosomal gel 

successfully addresses the issues relating to the drug delivery of poorly water-soluble drugs, 

peptides, potent drugs and the release of multi-drugs. 
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Abstract:  

The emergence of drug resistant Mycobacterium tuberculosis strains (MDR and XDR) has 

made it necessary to search for other efficien ways for treatment of tuberculosis (TB). Host-

Directed Therapy (HDT) is a newly emerging approach in which  host molecules are 

targeted to boost the immune response against pathogens. Better understanding of the host 

immune response towards M. tuberculosis is necessary to develop efficient HDT strategies 

against TB. Our study investigates how Nur77, an orphan nuclear receptor, regulates the 

immune response of macrophages to M. tuberculosis. Nur77 was upregulated early during 

infection of macrophages with M. tuberculosis, both at the level of the transcript and at the 

level of the protein. Knockdown of Nur77 augmented the expression of the glucose 

transporter GLUT1, a HIF-1 alfa-regulated gene, suggesting that Nur77 may be a regulator 

of glycolysis. Succinate, one of the important intermediates of TCA cycle, stabilizes HIF-1α 

by inhibiting the hydroxylating activity of PHD. Succinate also promotes the production of 

pro-inflammatory cytokine IL1β. Nur77 knockdown augmented the release of succinate. 

Taken together, these results suggest that Nur77  likely inhibits glycolysis by inhibiting 

succinate production during infection. We tested the role of Nur77 in the release of 

cytokines during infection Knockdown of Nur77 augmented M. tuberculosis-induced release 

of the proinflammatory cytokines IL-6, IL-1 beta and TNF-alfa, suggesting that Nur77 exerts 

an anti-inflammatory role during infection. Nur77 further inhibited NF-kappa B activity, 

suggesting that this may be linked to the inhibitory role of Nur77 on the expression of NF-

kappa B-dependent cytokines, during infection. This work suggests that Nur77 skews the 

response of macrophages to an anti-inflammatory phenotype during M. tuberculosis 

infection. Nur77 may be further investigated as a target in HDT against TB.  
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Abstract:  

The formation of cancerous cells in the musculoskeletal system specifically in the bones 

disrupts the internal shape and structure thus affecting the movement of a person and other 

associated abnormalities. Bone abnormalities range from acute fractures to gradual 

development of cancerous tissues in several cases. Osteosarcoma (OS) is a type of invasive 

bone cancer commonly formed in the legs which mainly targets the bone-forming cells in the 

teenage group preferably and thus obstruct the normal homeostasis of the bone environment. 

Drug targets such as Protein tyrosine kinase or tyrosine kinase receptors (RTKs) are widely 

investigated for cancer cell proliferation, as they are critically regulated signalling molecules 

and are essential components of cell differentiation and the signalling process. Research 

suggests that there is a high probability of inhibition pertaining to different receptors by 

small anticancer molecules for different cancer types. The purpose of this study is to 

investigate the interaction of these small anticancer molecules with the expressed RTKs of 

OS cells which are of great therapeutic advantage. Virtual Screening of more than 200 small 

anticancer molecules against epidermal growth factor receptor and vascular endothelial 

growth factor receptor was carried out. Out of the screened molecules, 3 molecules were 

selected based on their binding affinity and interaction with critical residues of both the 

receptors. These molecules are able to block the availability of key residues of both 

receptors. Following ADME analysis and in-silico cell line toxicity study, 2 out of 3 

molecules showed no violation of Lipinski’s rule and having minimal toxic effects, and were 

able to inhibit HOS/U2OS cell line specific to OS. Taking into consideration the 

shortcomings of previously available molecules this approach could lead to better drug-like 

candidates against OS.  
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Abstract:  

Herein we evaluated a limited series of 54 allyl and propargyl derivatives of alkyl, aryl, and 

heteroaryl-substituted 1,2,4-triazolethiols for in vitro and ex-vivo mycobactericidal activity. 

A structure-activity relationship (SAR) study using 54 analogs against Mycobacterium bovis 

BCG indicated that thiopropargylation/thioallylation at C-3 with simultaneous modification 

in the phenyl group attached at the C-5 position of the 1,2,4-triazole ring had very effective 

mycobactericidal activity. Compounds RRA2, RRA3 and RRA7 had mycobactericidal 

activity against Mycobacterium bovis BCG and Mycobacterium tuberculosis (Mtb) with 

minimum inhibitory concentration (MIC) values of 2, 0.2, and 2 µg/mL respectively. At 

MIC concentrations, RRA2, RRA3 and RRA7 compounds yielded 0.82, 1.43 and 0.88 log 

reduction of colony forming unit (CFU) against non-replicating Mycobacterium 

tuberculosis, respectively. These three compounds are selective and non-toxic, having little 

effect on the growth of Mycobacterium smegmatis, Escherichia coli (E. coli) or THP-1 

macrophages. Moreover, these molecules were similarly effective against intracellular Mtb 

in THP-1 macrophages. Using “click” chemistry via a biotin linker-inhibitor conjugate with 

the RRA2 inhibitor we pulled down the GroEl 2 protein from Mtb whole-cell extract. All 

three inhibitors when applied at their respective MIC level abrogate the ATPase activity of 

purified GroEl 2. Furthermore, computational molecular modelling indicated that these 

compounds were able to interact with GroEl 2, in a manner, which explains the structure-

activity relationship seen with this compound class. Overall, this study has unlocked a new 

opportunity for tuberculosis treatments by identifying of 1,2,4-triazolethiols as potential anti-

tuberculosis compounds along with their novel target protein GroEl 2. 
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Abstract:  

Drug repurposing is one of the popular approaches which is being studied and applied 

widely in several field of diseases like cancer, diabetes, cardiac disorders, and HIV. Cancer 

has been one of the major causes of death for decades. Resistance to chemotherapeutic drugs 

has become a major obstacle which has been a struggle to combat. Drug repurposing is one 

of an effective approach which have been addressed and is able to overcome the obstacle. 

Brexpiprazole was one of the recent reported anti-psychotic drugs to show chemo 

sensitization effect on cancers like lung, pancreatic and glioblastoma cancer cells by 

suppression of survivin, an anti-apoptotic protein. The aim of this study was to examine the 

drug repurposing potential of Brexpiprazole by using the technique of molecular docking to 

identify the potential targets for drug repurposing and also to be used in combinatorial 

studies with conventional anti-cancer treatments such as cisplatin using in vitro model of 

breast cancer. Using molecular docking software, drug-receptor docking studies were 

performed. As a comparative study an established suppressor of survivin was docked and 

compared with the docking results of Brexpiprazole. Cytotoxicity studies of Brexpiprazole 

and cisplatin was performed on MCF-7, a breast cancer cell line. The IC50 of Cisplatin and 

Brexpiprazole was found to be 4.813µM and 10.58µM respectively for a treatment of 24 

hours with the drug. Upon 48hours of incubation with Brexpiprazole, IC50 was reported to 

be 23.19µM. cells. Significant morphological alterations were observed when MCF-7 cells 

were treated with different concentrations of Brexpiprazole. Moreover, the combination 

study of both the drugs is yet to be known. Brexpiprazole also resulted to show significant 

interactions with the breast cancer targets, majorly survivin, PAK1, PAK4, MAPK1, EGFR, 

ER and mTOR which were docked using AutoDock 4. We can state conclusively that 

Brexpiprazole seems to be a promising drug repurposing target for cancer based on in silico 

and in vitro studies.  
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Abstract:  

A new soil isolates with broad spectrum antimicrobial activity against both Gram positive, 

Gram negative and drug resistant bacteria was isolated using microbiological screening 

techniques. The isolate was identified as Bacillus velezensis SK based on morphological, 

biochemical and genotypic identification. Antimicrobial compound produced in various 

medium efficiently extracted with Diaion HP-20 resin. Preliminary antimicrobial compound 

separated and identified by thin layer chromatography followed with FTIR analysis, and in-

situ bioautographic analysis identified as cyclic lipopeptides with antimicrobial activity. 

Cultural characterization show Bacillus velezensis SK produces mixture of lipopeptide (1.33 

gL-1) were cultural conditions in this study favors surfactin rather other lipopeptide and it 

was inhibited by divalent Cu2+. Combination of chromatographic techniques such as Silica 

gel, size exclusion, dual gradient and RP-HPLC were used for the purification of 

lipopeptide. Physiological properties of lipopeptide revealed that isolated lipopeptide soluble 

in 70% methanol, acetone and ethanol insoluble in chloroform and ethyl acetate. Lipopeptide 

exhibits good pH (2-10) and temperature stability up to 80 0C. LC-ESI-MS analysis of 

partially purified lipopeptide identified surfactin and iturin group of lipopeptides. Further, 

ESI-MS analysis of HPLC and dual gradient purified fractions reveals occurrence of most 

abundant C15-surfactin homologues with molecular mass 1036.72 Da. In addition to 

antibacterial activity towards broad range of bacteria, surfactin exhibits strong antimicrobial 

activity with 1600 AU/ml against drug resistant food born B. cereus and human pathogen S. 

aureus. Hence, antibacterial surfactin from B. velezensis SK is a good alternate to 

conventional antibiotics to combat drug resistant. The producer strain and its lipopeptide can 

be used in various biomedical applications. 
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Abstract:  

Tecovirimat (TPOXX, ST-246) is an antiviral drug that was approved for Orthopoxvirus   

(OPV) infections (particularly the Variola virus which causes smallpox) in 2018. TPOXX is 

approved as a countermeasure for the longstanding concern regarding possible biological 

warfare involving Orthopoxvirus  es. Also, provided that most people worldwide are 

unvaccinated and highly mobile, a single case of smallpox would be considered a worldwide 

emergency. Experiments have revealed that TPOXX targets the poxviral envelope wrapping 

protein VP37, a highly conserved protein that has no homologs outside the Orthopoxvirus   

genus. The structure of VP37 (F13L gene) is not solved yet and hence its mode of action 

with Tecovirimat is not completely understood. In this study, we report the structural 

modeling and dynamics of VP37. Further, we describe the possible mechanism of TPOXX 

binding using molecular docking.  
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Abstract:  

Throughout 2020, people irrespective of their professional fields have closely watched the rise 

and fall of cases of COVID-19 across the globe. The importance of wearing masks and physical 

distancing during social gatherings, in containing the spread of the virus has been undeniable. 

The massive vaccination drive now launched all around the world is believed to be the ultimate 

saviour from the virus. But it's hard to visualize how do each of these precautions collectively 

contribute towards controlling the spread of the disease. To learn this, Arizona State University's 

Ask A Biologist team created COVIDsim — a SEIRD model based simulation tool that helps its 

users visualize the impact of preventative measures such as masking, social distancing and 

vaccinations .Currently, ten percent of all the cases in India are coming from Pune every day. 

Pune has been one of the biggest hot spots of the epidemic in India right from the start. Hence 

using COVDsim, we designed a city with a population equal to 6,808,010 and same as that of 

Pune and tried understand the impact of preventive measures like vaccination drives taken 

towards containing the spread of the virus. 
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Abstract:  

Leptospirosis is a life threatening, re-emerging infectious zoonotic disease caused by the 

spirochete Leptospira. Leptospirosis is mostly under diagnosed due to its myriad symptoms 

varying from mild febrile illness to severe haemorrhage. Currently available diagnostic 

techniques have their own limitations. Burden of leptospirosis can be worsened in coming 

days, due to fickle weather and lack of proper diagnostic facilities. Early diagnosis of 

leptospirosis is need of the hour while considering the severe complications after the infection 

and rate of mortality after misdiagnosis. Sphingomyelinase, a virulence factor present only in 

pathogenic Leptospira species, are secreted in patient’s urine within few days of the onset of 

infection. Herein, diagnostic potential of screening of urinary leptosprial sphingomyelinase is 

explored as a non-invasive method of disease diagnosis. We collected blood and urine samples 

from 16 clinically suspected leptospirosis patients and tested for sphingomyelinase presence in 

urine by sphingomyelinase assay, subsequently compared and validated with gold standard 

method MAT (Microscopic Agglutination Test), culture, darkfield microscopy, IgM ELISA 

and Lepto spot test. Out of 16 samples, 3 showed presence of sphingomyelinase, of which 2 

where MAT, IgM ELISA positive and 1 for Lepto spot positive respectively, whereas both 

culture and darkfield microscopy analysis tested negative for all the 16 samples. A salient 

outcome from the study is potential usefulness of screening urinary leptospiral 

sphingomyelinase for early diagnosis irrespective of the timing of patient admission to hospital 

after the onset of infection. In order to make the test affordable, we further designed a lateral 

flow-based paper test, and fabricated prototypes for detecting sphingomyelinase in urine. At 

present, the study is ongoing in our laboratory with further optimization, which is envisaged to 

help clinician for making immediate decisions and better patient care.  
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Abstract:  

DD-ligase is an essential bacterial enzyme involved in peptidoglycan biosynthesis. It 

catalyzes the synthesis of D-ala-D-ala and D-ala-D-ser dipeptide or D-ala-D-lac 

depsipeptide. These enzymes are of particular interest as they use substrates D-amino acids 

that are specific to bacteria and essential for bacterial growth. DD-ligase therefore represents 

a viable antimicrobial target. Hence, present study aims at prediction of three-dimensional 

structure of VanC enzyme whose structure is not available and finding of scaffold for lead 

molecule development. Molecular docking analysis shows that residues Asp290, Glu217, 

Glu303, Lys174, Arg288, and Glu14 involve in binding of substrate, product as well as some 

of known inhibitors of related enzymes. Thus, study this will be helpful in development of 

novel antimicrobial compound. 
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Abstract:  

Candida albicans, an opportunistic pathogen is associated with a number of superficial to 

life-threatening infections. The virulence of this fungus may be attributed to its ability to 

exhibit a change in its morphology and also form biofilms. The biofilms formed by these 

organisms are inherently resistant to treatment by chemotherapeutic agents. Owing to the 

limitations that the current therapeutic strategies have in the treatment of Candida albicans 

infections, novel treatment approaches are warranted. Nanomedicine has aided in merging 

the principles of physical and biological sciences to engineer materials. These materials are 

advantageous due to their high surface area to volume ratio and high drug uptake. Their 

microbicidal activity may be due to the formation of reactive oxygen species or due creation 

of an oxidative stress. In our study, we aimed to test the anti-biofilm activity of 

nanomaterials synthesized using a biological template. To test our hypothesis, we quantified 

the biofilms using MTT cell viability assay and the biofilms were visualized using confocal 

imaging. The nanomaterial showed an IC50 value of 500 ug/mL and a decrease in the 

biofilm formation was also clearly seen in confocal imaging. Scanning Electron Microscopy 

analysis also revealed surface interactions between the nanomaterial and the fungus. FACS 

analysis of the sample indicated induction of apoptosis, necrosis and cell death on treatment 

using the nanomaterials. To evaluate the perturbations that occur at the genetic level, gene 

expression studies were undertaken. They revealed a downregulation in the biofilm 

formation and hyphal induction associated genes. Cumulative analysis of the data from all 

the performed experiments indicate that the nanomaterials possess potent antifungal activity. 

Our study is a promising insight into the use of bio-template based nanomaterials as agents 

for tackling drug resistance associated with biofilm production in C. albicans infections.  
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Abstract:  

Visceral leishmaniasis (VL) is the potentially fatal disease caused by protozoan parasite 

Leishmania donovani. One of the major complications of VL is HIV-VL co-infection, which 

restricts the VL elimination. The currently used anti-leishmanial drugs are not satisfactorily 

effective and have drawbacks that limit their use. Therefore, there is an ardent need to 

develop novel and low-cost anti-leishmanial agents. Effectiveness of HIV-1 protease 

inhibitor, amprenavir (APV) as an anti-retroviral was well established. However, its 

potential as an anti-leishmanial drug for the treatment of VL and HIV-VL co-infection was 

not clear. In the present study, we reported for the first time the protective efficacy of APV 

against visceral leishmaniasis by inhibition of leishmanial DNA Topoisomerase I 

(LdTOP1LS) and APV-induced downstream pathway in programmed cell death (PCD). It 

was observed that APV is a potent anti-leishmanial agent with IC50 and IC90 values of 4.5 

± 1.6 μM and 16.0 ± 2.2 μM after 24 hours. Moreover, when APV was administered 

intramuscularly to the infected mice at a dose of 20 mg/kg body weight, splenic and hepatic 

parasite burden reduced significantly (97% and 98% respectively). Most strikingly, APV 

selectively inhibited the catalytic activity of Leishmania donovani DNA Topoisomerase I 

(LdTOP1LS), and not human topoisomerase I. The APV induced inhibition of LdTOP1LS 

resulted in increase of total cellular ROS levels which further led to increase in lipid 

peroxidation, loss of mitochondrial membrane potential (Ψm), ultimately resulted in release 

of cytochrome c and activation of CED3/CPP32 group of proteases, forming oxidative DNA 

lesions followed by DNA fragmentation and subsequent cell death. The promising in vitro 

and in vivo results of this study indicated that APV reduces splenic and hepatic parasite 

burden and selectively targets LdTOPILS, ultimately causing APV induced programmed cell 

death. Thus, this study inferred APV as a potential anti-leishmanial agent which needs to be 

exploited further to be established as a therapeutic measure against human visceral 

leishmaniasis as well as in HIV- Leishmaniasis co-infection.  
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Abstract:  

The aggregation of amyloid-β peptides (Aβ) and its deposition as insoluble amyloid fibrils in 

brain is a pathological feature of neuronal loss in Alzheimer’s disease (AD). Compounds 

containing hydrophobic amino acids, aromatic structures and α-aminoisobutyric acid (Aib) 

as β-sheet breaker have been reported to be effective inhibitors of Aβ aggregation. In this 

work, we have selected experimentally known small dipeptide; NH2-d-Trp-Aib-OH having 

aggregation inhibition activity. However, its molecular mechanism of inhibition is unclear. 

Hence, molecular docking and molecular dynamic (MD) simulations were performed to 

understand the destabilization mechanism of amyloid beta peptide in detail at the molecular 

level. The result of molecular docking shows that dipeptide NH2-d-Trp-Aib-OH interacts 

with hydrophobic residues such as Ile17, Phe20, and Gly38 of chains C, D and E of amyloid 

beta peptide. Further, molecular dynamic (MD) simulation results highlighted the 

destabilization of amyloid β sheets due to binding of dipeptide at hydrophobic core region of 

amyloid beta peptide. Thus, these results pave the way to understand the aggregation 

mechanism of inhibition of amyloid beta peptide by α-aminoisobutyric acid, which might be 

useful to design new lead compounds to control Aβ aggregates in Alzheimer’s disease. 
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Abstract:  

The aim of this study was to check antimicrobial activity of the antimicrobial compound 

producing bacteria. For this purpose, 28 different strains producing antimicrobial compound 

were screened from soil sample of different agricultural areas using crowded plate 

technique. Morphological, biochemical and colony characteristics were performed. Among 

these, 12 strains showed highest antimicrobial activity against at least one pathogen. 

Bacterial growth and antimicrobial compound production in different conditions like pH and 

temperature were optimized. Production of this antimicrobial compound was done in sterile 

2% nutrient broth medium. Broth was centrifuged and extraction was done with 70% 

ammonium sulphate precipitation. Antimicrobial activities were performed against gram 

positive as well as gram negative bacteria such as E. coli, Proteus vulgaris, Proteus 

mirabilis, Bacillus cereus, Staphyllococcus aureus, and Klebsiella pneumoniae by agar well 

diffusion method. Inhibitory activity of antimicrobial compound showed highest against 

gram positive bacteria. Antimicrobial compound was concentrated by dialysis bag of 

different cut off. These antimicrobial compounds were showed antimicrobial activity in 

partial characterization by column chromatography. High thermal resistance up to 100°C and 

also resistance to proteolytic cleavage were detected. Molecular weight was determined by 

polyacrylamide gels revealed that molecular weight of antimicrobial compound was lower 

than 30 kDa. Selected stains showed antimicrobial activity, which in some cases appears to 

be related to antimicrobial proteins as well as antimicrobial peptides. The potential of these 

antagonistic to produce useful antimicrobial compound is a great and must be better 

explored.  
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