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Foreword 

I am very happy to learn about the sixth edition of the Biomed@NUV student magazine              

Ingenious Probers. I wish to congratulate the team Biomed for their consistent efforts for                  

publishing this important educational piece of student work. We began this journey in 2017 when 

the          Biomedical Science Program was launched and with that was the platform for students 

launched in the name of Biomed@NUV. The student club has been very active since then and has 

been    regularly discussing, debating and learning through this platform. Every aspect of this 

magazine is also conceptualized, planned, designed and executed by them and I wish them                 

heartiest congratulations for the good work done.  

The world has stepped into an era of complex problems. As per the Centre for Disease Control, 

USA there are 6 out of 10 people suffering from non-communicable diseases and further to that 4 

out of 10 are sufferers of more than one disease making a complex disease scenario to treat.       

Indian Council of Medical Research has also cautioned the community with double fold increase 

in incidences of such diseases in India as well. Further to this COVID 19 has taught us the need 

for caution against communicable diseases of the present centaury, all in all posing challenging 

times for the world ahead. Scientific investigations are required more than any other time then 

now and carrying out laboratory based experiments takes time. In this light Bioinformatics has 

been one of the most promising new age tools for faster discoveries and meaningful understand-

ing of the complex disease pathophysiology of the current times.  The current edition of the        

Ingenious Probers is based on the most relevant topics in this line with the title Multi-Omics in 

the treatment of the human diseases. In this regard, developing awareness and training in the field 

of Bioinformatics.  

I wish the team all the best for their current and future endeavors and sincerely wish them best 

luck to work continuously towards such important aspects of health sciences in times to come.  

 

 
 
Dr. Darshee Baxi 
Associate professor and Program chair, School of Science 
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About Course 
 Biomedical Science is a research-oriented field, which mainly focuses on various aspects of biology like 
Biotechnology, Pharmaceutics Clinical Data Management, Molecular Diagnostics, and Biomedical Industries. 
Subjects like Molecular medicine, Drug discovery and design, Reproductive Biomedicine and Human Genetics 
are offered in this course. This curriculum is thus customized to suite the demands of the ever-expanding science 
of molecular biology and is one of its kind in Gujarat. The Masters Course lays emphasis on the overall develop-
ment of laboratory skills of a research student coupled with an expansion of his/her knowledge base through spe-
cialized inputs for the course.  

Preface 

The development of omics technologies, including genomics, transcriptomics, proteomics, and metabolomics, 
has started to make personalised medicine possible at an incredibly granular molecular level. Integrative omics 
is anticipated to become more potent for illness prognosis and treatment in addition to prediction and early di-
agnosis. Each technique, however, cannot fully capture the biological complexity of the majority of human dis-
eases on its own. Technology integration has become a strategy for offering a more thorough understanding of 
biology and disease.This issue focuses on the applications of Multi-omics technologies in combacting,treating 
and accesing the human diseases. With this issue, the BioMed club plays its pivotal role in wide-spreading the 
knowledge and creating awareness amongst the youth. This magazine contains provoactive articles written by 
the students and faculty. 

 

I would like to express my sincere thank and gratitude towards my entire team of Biomed and also the involved 
students for making this magazine a huge roaring sucess. I would like to express my gratitude towards the fac-
ulties for their constant support and guidance throughout the course. 

Rutvi Vaja 

President 

BioMed Club 
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About The Magazine 
 We, the committee members of Biomed@NUV proudly present the Sixth science magazine of the School 
of Science (SOS), Navrachana University. This magazine is an amalgamation of various scientific aspects and dif-
ferent approach towards applied sciences and here at the Biomed Club, we pursue similar attributes and promote 
the same through this magazine. This magazine is a result of the combined effort of students and teachers of Bio-
medical Science and it aims to provide a platform to the curious minds to gain knowledge 
from different perspectives. We, the members of Biomed Club and students of Biomedical Science hereby put for-
ward “INGENIOUS PROBERS: Exploring the Depth.”   

The Biomed Club (Biomed@NUV) and the making of this magazine is managed by the committee members:   

 Rutvi Vaja: President   

 Mansi Thakkar: Vice President   

 Mittal maru Treasurer  

 Rushabh Shah: Secretary  

 Tanu Mishra: Head of Outreach and Communication Team 
Outreach and Communication Team: 

 Alok Prajapati      

 Naman Oza 

 Zeel Mistry 
 
 The Committee members of Biomed Club would like to thank the students of Biomedical Science for putting 
in their sincere efforts towards the making of this magazine.    
The plagiarism check for the content of the magazine was conducted using: Small Seotools                           
[https://smallseotools.com/plagiarism-checker/]   

The BioMed Club has created a website with the aspiration to keep up with the digital era and stay connected with 
the science community.  It was launched on 15th August 2020, with the objective to spread awareness about the 
current happenings in the field of biomedicine and healthcare. It serves as a medium for reaching out to all the sci-
ence enthusiasts, and for engaging them in all facets of Biomedical sciences. The website serves as a platform to 
feature all the BioMed club activities from educational trips, and field visits to informative student lecture series - 
‘Phrenics'. This website is an upshot of diligence and passion put forth by the entire BioMed committee along with 
the support and guidance of our faculty members. The club envisions this website to soon become a growing and 
an interactive platform. 

Link to the club website: https://biomedclubnuv.wordpress.com/ 

About The Website 
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Introduction to Multi-Omics  

Mansi Thakkar | 19166012@ nuv.ac.in | Four th year Biomedical Sciences | School of   
Sciences, Navrachana University, Vadodara 

Recently, understanding of any disease needs interrogation at cellular and genetic level along with the bodily 

malfunctions. High throughoutput studies have revolutionized medical research and give rise to the field of 

‘integrative genetics’. The use of multi-omics involves the opportunity to understand the flow of information 

that underlies the disease and therapeutic and treatment can be generated. Understanding the role of underlying 

molecule that leads to the development of the disease can be found, targeted and manipulated for the treatment 

by the tools of omics. For example, genomics studies including expression arrays scrutinizes the genome of the 

organism and if required it is compared with the healthy individual which can rapidly signify the genes         

responsible for the disease. Thereby, transcriptomics and metabolomics is used to target and alter or find the 

substitute for the faulty gene by many available gene therapies or agonists or antagonists of the molecule can be 

used according to the need. 

Each type of omics data, provides different list of differences associated with the disease which are used as bio-

logical marker and gives insights to some biological pathways or processes and are studied under diseased and 
control group. Integration of omics data yield to elucidate the potential causative changes that lead to the dis-
ease, or treatment targets, that are further tested in molecular studies. For integration of multiple data types from 

omics is divided in three sections, first, considerations for experimental design and collection of data, secondly, 
frameworks for integrations of data in disease research and outline analytical strategies. 

 

         

 

 

 

Integration of multi-omics 

data: 

If two omics data type share 

a common element, or if one 
affects the other, than there 
is correlation or association. 

Number of statistical ap-
proaches are used for assess-
ment like mediation analy-
sis, SNP, KEGG databases - 

contributes to the disease 
independently versus one 
being the function of the 

other.  

Design of omics studies: 

Provides cause of disease 

(genetic, environmental or 

developmental) and rele-

vant interactions. Studies 

include efficient compari-

sons, statistical analyses, 

skilled manpower and mon-

ey. Efficient design of ex-

periment includes under-

standing of etiology, down-

stream analysis, and models 

for disease. 

Integrative analysis of data: 

Investigation starts with ge-
nome, phenotype and envi-

ronment, which involves 
mainly identification of 
GWAS loci and heatmap for 

candidate genes, including 
expression in tissues, Mende-
lian randomization, condi-

tional analysis, overlapping 
of pQTLs. Epigenomics is 
specifically used to under-

stand the effect of environ-
ment. 
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Good health is always influenced by the diet or the environment sustaining. Humans have evolved between 

nutrients and diseases. Staying healthy, mostly getting a good immunity has been a motto that the pandemic 

taught human civilization. Environment, food, genetics plays an important role in phenotypic appearance of a 

trait via central dogma of biology. Genetic makeup is regulated by the consumption of both essential as well 

as non-essential food components.  

Bad eating habits and lifestyle has led to disorders and diseases. Molecular biology has developed so much 

that personalized diet and personalized medicine is the 

next generation era. Techniques in molecular science 

have led to the discovery of various fields of OMICS 

in which nutrigenomics is the sprouting field which 

provides us with the information of ingested food 

components on genes. It helps us to know how a    

simple nutrient can influence the regulation as well as 

the expression of the gene.  

About 40-50% of all cancer is influenced by the items 

we ingest into our system, however the actual percent-

age is not known and it depends on the specific type 

of cancer like breast, prostate, liver, lung and the     

specific components of diet. New generation life has 

made us to intake bioactive components such as      

calcium, zinc, selenium, folate, vitamins C, D and E, 

carotenoids, flavonoids, indoles, allyl sulfur compounds, conjugated linoleic acid and N-3 fatty acids. All 

these bioactive substances may influence carcinogen metabolism, cell signaling, cell cycle control, apoptosis,      

hormonal balance and angiogenesis. Protein patterns and associated metabolic response of the body by the 

particular nutrients or regular dietary protocols are called ‘dietary signatures’. Nutrigenomics studies these 

dietary signatures in specific cells, tissues and organisms and how it can influence homeostasis. 

Molecular approaches towards nutrition have opened two strategies by which we could know the expression 

of specific genes and proteins by the nutrients by using tools like transcriptomics, proteomics and           

metabolomics. Regulatory pathways and inflammatory signaling routes can be studied in vivo on transgenic 

mouse models and cellular models. As the field of molecular nutrition expands and the functions of the        

human genome are better understood, a greater understanding of how foods and their components influence 

cancer will ensue. 

Nutrigenomics Fact 1: Nearly 70% of people have a genetic variant in the ADORA2A gene that is associated 

with poor sleep on increased consumption of caffeine. 

Nutrigenomics Fact 3: 60% of people have a variant of the AGT gene which is shown to be associated with an 

increased risk for hypertension on high salt intake 

About 5% of the global population carries a genetic variant in the G6PD gene that is associated with glucose-

6-phosphate dehydrogenase deficiency, a condition that is mostly triggered by the consumption of fava beans. 

Nutrigenomics: next era NUTRICURTION? 

Shilpi Pillai | 19166015@nuv.ac.in | Fourth Year Biomedical Sciences | School of         

Scienes, Navrachana University, Vadodara 
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12 
Nutrigenomics and its Impact on Lifestyle        

Associated Metabolic Diseases 

Mariya Vohra | 20166010@nuv.ac.in  | Second Year Biomedical Science | School of       

Science, Navrachna University, Vadodara 

         

Introduction 

Nutrigenomics is a union of nutrition and genomics. It merges nutrition science, genomics, computational      

biology and bioinformatics, and molecular medicine to attack serious diseases. It enables researchers to evaluate 

the potential of food fortification or nutrient supplementation and its molecular effects on human health. It helps 

in the formulation of personalized foods for consumers with specific genetic backgrounds, along with enabling 

policymakers to organize the development of safer dietary interventions. 

 

Gene-diet-disease interaction 

SNPs and SNVs can discover 

genotypic variations, and we can 

therefore provide a decent diet 

plan to prevent no communicable 

illnesses such as cardiovascular 

disease, obesity, diabetes, and 

cancer. Common homocysteine 

metabolism genes, such as      

methylene tetrahydrofolate       

reductase and methionine         

synthase, have been associated 

with a higher risk of breast      

cancer. Vitamin D levels are     

varied in the population but can 

sway many metabolism rates in the organism. SNPs in the vitamin D receptor gene affect vitamin D availabil-

ity, leading to osteoporosis in postmenopausal patients with poor calcium intakes. 

 

Nutrigenomics and Obesity 

Obesity is a chronically low inflammatory disorder caused by a poor diet. Dietetic nutrients, age, gender,       

nationality, sleep length, the quantity of regular exercise, anxiety, smoking, alcohol intake, medication usage, 

and depression all contribute to an obesogenic environment. If a person does have a healthy food habit with   

precise timing throughout the day, as well as at least 30 minutes of physical activity every day, he or she can 

prevent such a metabolic condition and associated comorbidities. Epigenetics can cause heritable gene           

mutations without affecting gene sequences; it is essentially a regulatory and deciding component of when and 

where certain genes are expressed. 

 

Nutrigenomics and Cardiovascular Diseases 

Cardiovascular disease is a type of cardiac illness that affects the heart and blood vessels, which include          

arteries, capillaries, and veins. In nutrigenomics, nutrition is regarded as an environmental element that has a 

direct association with the management of severe illnesses, including CVD.  
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Total cholesterol, LDL cholesterol, and triglyceride levels in blood plasma are chronically high, which is a 

causal agent for the development of atherosclerotic diseases. Individuals who possess the apolipoprotein E 

gene allele E4 have greater levels of low-density lipoprotein-cholesterol (bad cholesterol) with increasing    

dietary fat intake. However, the genetic impact was reversed in women who consumed more polyunsaturated 

fatty acids (PUFA). This sort of fat impact was substantial in men when alcohol use and cigarette smoking 

were included. 

Nutrigenomics and Diabetes Mellitus  

Diabetes mellitus, a collection of metabolic illnesses characterized by hyperglycemia, is caused by abnormal-

ities in insulin secretion and activity or both. 

Insulin secretion is irregular in both situations of obesity and T2DM. Glucolipotoxicity is caused by higher 

sugar and saturated fatty acid diet regularly, and it adversely regulates insulin production from -cells, result-

ing in hyperglycemia and hyperlipidemia. Certain polyphenols have a significant influence on several         

intracellular signaling pathways. In contrast to flavonoids, ellagic acid and tannins have the ability to block 

the enzymes -glucosidase and -amylase, which is involved in carbohydrate digestion. 

 

Nutrigenomics and Cancer 

Cancer is a multi-stage procedure in which genetic variation, protein, and metabolites function all begin to 

malfunction. Nutrients control signaling molecules at the molecular level, modifying gene expression and, as 

a result, adjusting metabolic responses. Cancer risk can be altered by genetic variations that alter protein    

levels or the action of these enzymes. People who consumed a lot of red meat had an increased chance of   

acquiring colon cancer. 

The action of fruits and vegetables in cancer prevention is attributable to a mixture of numerous vitamins and 

other phytochemicals, not to vitamin C alone. 

 

Conclusion 

Nutrigenomics is the science of an individual's genotype, phenotype, and nutrient response based on dietary 

needs, nutrition status, and genotype. Diet can be a dangerous factor for some people while being helpful for 

others. Some diets alter genes to aid in the preservation of health, while others operate as potential disease 

inducers. 
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Nutrigenomics approach for type 2 diabetes 

mellitus  

Kaksha Shah |19166011@nuv.ac.in | Four th Year Biomedical Sciences | School of         

Sciences, Navrachna University, Vadodara 

Diabetes mellitus, that is a symptom of a set of metabolic illnesses known as diabetes mellitus (DM), is brought 

on by problems with insulin secretion, insulin activity, or both. DM is considered a worldwide burden as it is 

linked to the dysfunction and failure of numerous organs, including the blood vessels, heart, and kidneys. 

T2DM is a complicated trait that is influenced by a variety of genes, dietary variables, and other environmental 

factors, as well as how these genes and environmental factors interact. The importance of nutrient-gene interac-

tions in the pathophysiology of DM is supported by studies. The prevention and treatment of DM may therefore 

benefit from a deeper understanding of potential gene-nutrient interactions. 

The focus of nutrigenomics research is on how nutrition affects metabolite changes, protein expression, RNA 

and miRNA changes, protein stability, and epigenome modifications. Additionally, it examines how nutrition 

affects the integrity of the ge-

nome, epigenome changes, 

RNA and miRNA chang-

es, protein expression, and 

metabolite changes. It has 

earlier been noted that a 

significant factor influenc-

ing the occurrence of DM 

is dietary intake. There-

fore, to understand the eti-

opathogenesis of DM, nu-

trient/gene interactions 

must be identified and ana-

lysed. Gene expression can 

generally be influenced by 

nutrition through a variety 

of mechanisms: directly, their metabolites, and by molecules involved in signal transduction.  

Numerous factors, including nutrition and food intake, can influence how genes are expressed. They might di-

rectly affect the expression by acting as ligands for transcription factors. Different metabolic pathways may be 

used to break down nutrients, changing the number of substrates or intermediates that have an impact on how 

genes are expressed. As an alternative, the substrates or intermediates might influence or change the cell signal-

ling pathways that control gene expression. Furthermore, nutrients may directly affect the signal transduction 

pathways that change gene expression. Finally, nutrient-induced changes in signalling pathways may regulate 

how the metabolism of nutrients affects gene expression. The changes in gene expression may have an impact 

on adipose tissue, muscle, liver, pancreatic cells, the hypothalamus, and pancreatic cells, which would regulate 

glucose homeostasis.  

According to research conducted on humans, eating more anthocyanins especially those found in blueberries, 

apples, and pears was consistently linked to a lower chance of developing diabetes mellitus. Through various 

intracellular signalling pathways, it has been demonstrated that these substances control insulin secretion, glu-

cose uptake, insulin signalling, and carbohydrate digestion in insulin-sensitive tissues.  
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Many fruits, teas, cocoa, and chocolate contain flavan-3-ols, particularly epigallocatechin gallate (EGCG), 

which have been found to improve insulin secretory function and the survivability of beta cells in the pres-

ence of glucotoxicity. Additionally, pharmacological doses of EGCG supplementation improved insulin se-

cretion from pancreatic cells and preserved islet morphology in obese individuals by lowering expression lev-

els of carnitine palmitoyl transferase 1, DNA damage-inducible transcript 3, and its downstream targets pro-

tein phosphatase 1 and   the endoplasmic reticulum stress marker DNA-damage-inducible transcript 3, as well 

as its downstream targets protein phosphatase 1, regulatory subunit 15A and cyclin-dependent kinase inhibi-

tor 1A. Improvements in insulin secretion, glucose absorption, insulin resistance, glucose tolerance, oxidative 

stress, inflammation, and mitochondrial function are a few of the improvements that have been made. In this 

regard, EGCG functions through modifications in the expression of genes involved in multiple signalling 

pathways to exert beneficial effects in DM. 

The two major flavanones, naringin and hesperidin, are found in citrus fruits and have also been linked to 

DM defence. In addition to flavonoids, other bioactive substances, like triterpenoids, have the potential to 

treat diabetes. Oleanolic acid is one of the members of this family that has been investigated the most. It has 

been shown that oleanolic acid enhances insulin responsiveness and maintains the life and activity of pancre-

atic cells.  

 

It's also essential to under-

stand how the physiological 

regulation of energy home-

ostasis works in order to 

thoroughly characterise the 

etiopathogenesis of T2DM. 

In the end, the hypothala-

mus is responsible for this. 

In order to fully correct in-

sulin resistance in mice 

with full-body insulin re-

ceptor knockouts, restora-

tion of insulin signalling in 

the cell and liver was not 

able to do so, demonstrat-

ing the significance of the 

hypothalamus in diabetes. 

Additionally, hyperinsulinemia and a diminished sensitivity to insulin were seen in mice with a neuron-

specific insulin receptor deletion. As a result, the hypothalamus is capable of detecting and reacting to nutri-

ents like glucose and fatty acids. This reduces hepatic glucose synthesis and food consumption, which ulti-

mately regulates metabolic balance. This is because the anorexigenic proopiomelanocortin (POMC) gene can 

be expressed more frequently in hypothalamic neuronal cell lines at various glucose concentrations. Under-

standing the molecular processes that connect nutrition intake and brain responses will enable us to pinpoint 

potential core targets for T2DM treatment. These variables should make it possible to create personalised di-

ets that can help prevent DM, which is the main obstacle in reducing the burden of DM. 

 

Key words: nutrigenomics, type 2 diabetes, hypothalamus, pancreatic β cell, gene-nutrient interaction, epigal-

locatechin gallate 
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Nutrigenomics and Cancer 

Chandana Hosur | 19166004@nuv.ac.in | Four th Year Biomedical Sciences | School of       

sciences, Navrachana University, Vadodara. 

         

Cancer is fundamentally a genetic condition. At the start of this is a mutation or alteration in DNA of single cell. 

This alteration has many reasons involved, physical, chemical or biological. Followed to the present stage is    

carcinogenesis. During the carcinogenic process, multiple oncogenic mutations occur that are often functionally 

redundant. It's been suggested that no single pathway appears to be the explanation for cancer, therefore, multiple 

dietary and/or chemical interventions are likely to forestall cancer growth. The importance of nutrition is not a 

spic-and-span plan. Evidences counsel those foods supply benefits over their isolated constituents in treatment of 

cancer. This may ensue to presence of multiple bioactive compounds at intervals the food that exert additive or 

synergistic effects. For example, in treatment of human lung cancer cells which undergo apoptosis, whole green 

tea is more effective than the individual constituents of the green tea in inhibiting TNF-α release. These effects 

appear to be mediated through enhanced incorporation of the tea polyphenols into the cells. 

Nutrigenomics as a multidisciplinary science that applies the genomic techniques besides the biochemical and 

epidemiological aspects, with the aim to understand the etiologic aspects of chronic diseases. The field of nutri-

genomics investigates how 

dietary chemicals affect 

gene expression and DNA 

synthesis     stability. The 

synthesis of nucleotides, 

the prevention and repair 

of DNA damage, or     

epigenetic mechanisms 

such as methylation of 

histones, which are      

proteins responsible for 

chromatin structure and 

are crucial in controlling 

gene expression, are some 

of the ways that nutrients 

can affect the genome and 

its expression. These 

methodological strategies 

are founded on genetics,        

molecular biology, and 

nutrition. Identification and comprehension of individual and group variances and similarities in gene expression, 

or phenotype, in response to nutrition are being made possible by the integration of these disciplines.  

In molecular nutrition research, two approaches are employed. The first way is the typical hypothesis-driven   

approach, in which nutrients alter the expression of certain genes and proteins mainly gives us molecular data on 

the genome-nutrition connection. The systems biology approach is applied in the second strategy. Gene, protein, 

and metabolite signatures associated to specific nutrient or dietary regimes are systematically structured in this 

technique to act as molecular biomarkers for early identification of illnesses in response to nutrition-induced    

alterations in the body.  
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Epigenetics is extremely relevant in the nutritional sector since nutrients and bioactive dietary components 

may influence epigenetic events and alter gene expression at the transcriptional level. Nutrients may reverse 

or alter epigenetic processes such as DNA methylation and histone modifications, altering the expression of 

important genes involved in physiologic and pathologic processes such as embryonic development, ageing, 

and carcinogenesis. 

Kucharski et al. conducted the most intriguing work relating food and epigenetics, involving dietary regula-

tion of reproductive status in honeybees via DNA methylation. Fertile queens and sterile workers are two 

types of adult female honeybees that grow from genetically identical larvae after differential royal jelly     

feeding. Royal jelly is a complex, protein-rich material released by worker bee glands. A larva destined to 

become a queen is fed a considerable amount of royal jelly within a unique chamber known as a queen cup. 

The scientists discovered that royal jelly-fed larvae developed functioning ovaries and a bigger abdomen for 

egg laying, but worker bees remained sterile. She'll also learn the essential queen habits, like as slaying com-

peting queens, creating "piping" communication noises, and embarking on "mating flights." For the remain-

der of her life, the queen is only fed royal honey. They discovered that royal jelly inhibits the expression of a 

critical gene (Dnmt3), which codes for an enzyme involved in genome-wide gene silencing. When Dnmt3 is 

activated in bee larvae, the queen genes are epigenetically silenced, and the larvae grow into the "worker" 

kind. However, when royal jelly inhibits Dnmt3, specific genes activate, transforming the fortunate larvae 

into queens.  During our lifetime, nutrients can modify physiologic and pathologic processes through          

epigenetic mechanisms that are critical for gene expression.  

Maintaining genomic stability in the face of replication and recombination requires a huge variety of different 

damage response proteins. A cell’s ability to decide when and where to deploy this DNA repair kit is critical 

to prevent tumour development. Deficiencies in numerous micronutrients have been demonstrated to induce 

DNA damage and are linked to a variety of significant human diseases: Due to chromosomal breakage and 

impaired DNA repair, deficiencies in folic acid, niacin, vitamin B6 and B12 may raise the risk of colon      

cancer, heart disease, and neurological impairment. Bioactive components found in fruits and vegetables can 

inhibit carcinogenesis through a variety of ways, including preventing metabolic activation and boosting    

detoxification. Many constituents of plant foods have been shown in vitro and in preclinical models to       

modulate detoxification enzymes, including flavonoids (e.g., quercetin, and genistein), phenols                 

(e.g., curcumin, epigallocatin-3-gallate, and resveratrol), isothiocyanates, allyl sulphur compounds, indoles, 

and selenium. 

A diet high in vegetables and fruits and low in red meat, saturated fats, salt, and sugar can help prevent      

cancer. Carbohydrates should be obtained from grains such as wheat bread and brown rice. Dehydrogenated 

fats should be used for fat augmentation. Carrots, green vegetables, cruciferous vegetables, tomatoes, and    

allium vegetables are the food groups that most frequently seem to be cancer-preventive. Substances found in 

some vegetables and fruits that may aid in cancer prevention include dithiolthiones, isothiocyanates, indole-3 

carbinol, allium compounds, isoflavones, protease inhibitors, saponins, vitamin C, D-limonene, lutein, folic 

acid, beta carotene, lycopene and dietary fibre.  

 

Cancer incidence is expected to rise in the future, necessitating an effective preventative approach to meet the 

challenge. Dietary changes have the potential to be an effective method of lowering cancer risk. The assess-

ment of the biological effects of a specific food or bioactive component linked to cancer, as well as the       

prediction of individual susceptibility as a function of nutrient-nutrient interactions and genetics, is a critical 

component in determining who will benefit from dietary interventions. 
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     Application Of Bioinformatics  

Cryptosporidium Research 

An intestinal parasite known as Cryptosporidium has been linked to diarrhoea or cryptosporidiosis in a variety 
of hosts, including people and animals. According to a recent molecular phylogenetic analysis, Cryptosporidia 

is more closely linked to gregarine parasites than it is to coccidian parasites, which have been predominantly 
categorised for the past 20 years. The only anti
-Cryptospora drug currently approved by the 

US Food and Drug Administration is nita-
zoxanide (NTZ), which has moderate efficacy 
in immunocompetent individuals rather than 

those with weakened immune systems. This 
lack of availability of effective anti-
Cryptospora drugs is of particular concern. 

The sequencing of Cryptosporidium muris 
shows differences from other Cryptosporium  
species. Due to the lack of vital genes, this 

parasite typically scavenges heavily from the 
susceptible host. that can support the discov-
ery of novel proteins localised in this parasite. 
Prior to the creation of a specific biomarker 

for diagnostic use, metabolomics research has 
been recognised as a potentially potent meth-
od for   uncovering any novel metabolites and 

targets. The creation of anti-parasitic medica-
tions has been studied using in silico methods 
like bioinformatics tools. Starting the drug development process with high throughput screening of molecular 

structure libraries on specific protein targets is worthwhile. Based on the determination of the three-dimensional 
structure of the protein target using nuclear magnetic resonance or X-ray crystallography, this could result in 
the development of specific therapeutic target candidates (NMR). 

 

Protein target selection 

With regard to anti-Cryptosporidium medications, the X-ray diffraction approach has been used to resolve the 

structures of a number of protein targets. These protein targets are often derived from various categories of   

enzymes, including S-adenosylmethionine synthetase, lactate dehydrogenase, and dihydrofolate reductase.   

Ligands, sometimes referred to as tiny molecules, have largely been deposited in PubChem, one of the most 

widely utilised databases. The National Center for Biotechnological Information (NCBI) has principally        

supported this database, which is frequently accessed by the scientific community to access data on molecular 

ligands. 

 

Ligand Database selection  

The information in PubChem's public database about molecular structure, specifically its chemical, biological, 
and structural characteristics, can be used as diagnostic tools. The National Center for Biotechnological         
Information (NCBI) has supported this database, which is heavily used by the scientific community. For both 

Cryptosporidium species, only 76 ligands have been deposited, coupled with particular protein structures. 

Tanu Mishra | 20166022@nuv.ac.in | Third year Biomedical Science 
| School of Sciences, Navrachana University, Vadodara 
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Molecular docking stimulation  

It is possible that the use of bioinformatics techniques will impact the development of a new generation of      
anti-Cryptosporidium medications. Finding a protein target is thought to be the first step, which eventually 

leads to employing molecular docking simulations to mimic the newly discovered protein structure of a          
particular specific protein on Cryptosporium. The advantage is that using specialised molecular docking       
software after rigid body and flexible body procedures, together with additional scoring function evaluations, 

yields results that are noticeably more accurate. Molecular docking is sometimes utilised as an alternative to 
evaluating several ligands on the same protein target of Cryptosporidium if the experimental methodology is 
not truly appropriate in terms of generating an accurate result in a timely manner. Interestingly, it might be     

encouraging for the future creation of better anti-Cryptosporium medications. Additionally, all of those applica-
tions have the ability to provide experimental data on docking procedures, where the conformations of either 
proteins to proteins or even proteins to ligands are predominantly retrieved by in silico methods. 

Fig.1; In-silico drug design steps of anti-cryptosporidial drugs using bioinformatics tools. Homologous refer-
ence protein structures that had been crystallised can be used as template for protein homology modeling. This 
model of protein structure can be employed for virtual highthroughput experiments. 

 

Before moving on to the succeeding phases of choosing a ligand molecule, identifying the binding pocket, and 

finally virtual screening on molecular docking, bioinformatics techniques can be used to clarify the three        
dimensional structure of the protein target. Prior to doing this molecular docking, additional analysis is            
absolutely essential to determine the optimal ligand binding affinity towards a specific protein binding site of 

the investigated protein structure of Cryptosporidium. In order to construct a possible medication target for this 
parasite, the best docking findings must be chosen, and the desired one can then demonstrate the best fit         
between ligand molecules. However, the majority of experimental work has utilised the application of structural 

bioinformatics study, according to current investigations of research into this parasite. According to recent 
structural bioinformatics research on this parasite, the majority of experimental work has used X-ray crystallog-
raphy or diffraction to accurately determine the three-dimensional structure of every enzyme so far investigated. 

It's interesting to note that some of those enzymes are thought to be possible protein targets for future              
anti-Cryptosporidium medications. This review's major objective is to provide light on the ways in which this 
young, still-emerging discipline has continuously advanced the identification of promising                              

anti-Cryptosporidium targets. 

 

Keywords: bioinformatics, cryptosporidiosis, Cryptosporidium, in silico, parasite.  
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Can Microbes Help In Autism 

Microbiomics is a rapidly expanding field that     

studies all of the microorganisms in a given popula-

tion at the same time. Microorganisms such as       

bacteria, viruses, and fungi invade human skin,      

mucosal surfaces, and the stomach, and are             

collectively known as the microbiota (and their genes 

constituting the microbiome). The human microbi-

ome is highly complex; the gut, for example, contains 

over 100 trillion bacteria from 1000 different species. 

Individuals' microbiota composition varies signifi-

cantly due to seed 

at birth and devel-

opment, nutrition 

and other environ-

mental factors, 

drugs, and age. 

Manystudies have 

linked changes in 

gut flora to a wide 

range of diseases, 

including diabe-

tes, obesity, can-

cer, colitis, heart 

disease, and au-

tism. 

 

 

The microbiome can be assessed by amplifying and 

sequencing particular hypervariable sections of the 

bacterial 16S rRNA genes, then grouping the reads into 

operational taxonomic units. Shotgun metagenomics 

sequencing, in which entire DNA is sequenced, can 

provide extra resolution for discriminating genetically 

near microbial species. Several analytic tools, such as 

QIIME (quantitative insights into microbial ecology), 

have been created for processing NGS data from spe-

cific 16S or metagenomics studies. These enable for 

precise quantitative identification of taxa that can be 

linked to disease or other phenotypes of interest. 

 

 

Autism spectrum disorder (ASD) is a group of         

neurodevelopmental disorders characterized by a      

variety of deficits in behavioural areas such as social 

communication and social interactions. GI problems, 

in particular diarrhoea, constipation, and abdominal 

discomfort, are commonly reported in children with 

ASD, and growing data suggests that GI comorbidity 

may have downstream consequences on problematic 

behaviours in ASD. A link between the gut and the 

brain has long been suspected, but research in recent 

years has begun to investi-

gate the gut-brain   

interaction in ASD, 

resulting in the       

identification of     

connections between 

the gut microbiota and 

the pathophysiology 

of ASD. 

 

ASD sufferers have 

altered gut bacteria 

profiles when com-

pared to neurotypical 

controls, indicating a 

possible role of gut 

microbiota in ASD; 

however, the apparent alterations may simply be a    

result of environmental changes induced by ASD     

specific behavioural patterns, such as abnormal diet 

and bowel habits. A recent study revealed that transfer-

ring gut microbial communities from ASD patients to 

wild-type germ-free mice induced classic autistic 

symptoms (increased repetitive behaviour, decreased 

locomotion, and decreased communication compared 

to mice colonized with samples from typically           

developing controls). 

  

 

 

Mehreen Bhavnagri | 19166013@nuv.ac.in | Fourth Year Biomedical Science | School of 

Sciences,  Navrachana University, Vadodara   
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Offspring of mothers who were obese due to a high-fat diet had altered gut microbial ecology and social 

impairments. Changes in the gut microbiome of offspring caused by maternal nutrition caused abnormalities in 

neuronal adaptations in the mesolimbic dopamine reward system, which is crucially implicated in social behav-

iours. Surprisingly, cohousing with offspring of mothers on a regular diet restored the mice's approachability 

and social novelty. Furthermore, mice with autism-like traits, such as diminished social contacts and repetitive 

activity, exhibit changes in their gut microbiota composition and functions that correlate with their behavioural 

phenotype. 

Probiotics (live microorganisms that, when taken in sufficient proportions, impart a health benefit on the 

host) and prebiotics (substrate that is selectively utilized by host microorganisms conferring a health benefit) 

have received a lot of interest among the prospective treatments for ASD. Faecal microbiota transplantation is 

another treatment method being researched for ASD at the moment (FMT). FMT can give a health advantage 

by restoring the recipient's microbiota in a significant and long-lasting way through the administration of a      

solution of faecal matter from a healthy donor into the recipient's intestinal tract. 

 

Microbial manipulation via pro/pre/synbiotics/FMT may influence ASD symptoms or progression via a 

variety of immunological, endocrine, and direct brain pathways controlled by the gut microbiota. These benefi-

cial bacteria may increase the production of microbial metabolites (e.g., short-chain fatty acids [SCFAs]) and 

anti-inflammatory cytokines, which may in turn enhance intestinal barrier function and reduce intestinal and 

systemic inflammation.  

The vagus nerve is a primary communication channel between the gut and the brain that is activated in 

response to particular microorganisms. The stimulation of the vagus nerve, as achieved by L. reuteri therapy, 

may enhance oxytocin levels in the brain, positively altering behavioural elements of brain function. Probiotics 

may help to restore the excitatory/inhibitory balance by stimulating inhibitory neurotransmission                  

(e.g., increased GABA concentrations). 

Advances in microbiomics and preclinical research on the gut microbiota offer intriguing new routes for 

behaviour modification, and the argument for testing gut microbial-based therapy for ASD grows stronger. 

 

       Find the answers at: 
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The Emergence Of Genomic Psychology   

Jisa Jacob| 20166009@nuv.ac.in | Third year Biomedical Science | School of Science, 
Navrachna University, Vadodara.  

         

Evolutionary studies of human behaviour—not always without conflict—contributed significantly to the 
"unification of knowledge" in the form of "consilience," as stated by Wilson (1999), one of the field's founders 

and most influential contributions. A number of topics have benefited from evolutionary studies of human      
behaviour, including cooperative behaviour, morality, economics, aggression, mating patterns, reproduction, 
demography, and culture. In addition to the genetic study of single genes, genomics is the study of how genes 

interact with their environments, which is a molecular spectrum. Genomic studies reveal the molecular mecha-
nisms that underlie gene function and gene-environment interactions, making them more powerful than quanti-
tative genetic studies using twins and adoption, which psychologists are familiar with. The long variant LL gene 

can be inherited from either parent, so a person can inherit two short variants ('ss'), one short and one long      
variant ('sly'), or be a heterozygous long variant ('ll') carrier. The two versions differ at the molecular level in 
terms of the gene's ability to create the serotonin transporter protein: the long variation produces more           

messenger RNA and leads to a twofold increase in serotonin re-uptake than the short variant  

The link between polymor-

phism and attention-deficit   

hyperactivity disorder looks to 

be stronger currently, as        

multiple meta-analyses have 

established such a link.  

The first study used functional 

magnetic resonance imaging 

(fMRI) to demonstrate a        

relationship between the        

serotonin transporter gene short 

variant and activation of the 

amygdala during an emotional 

face-matching task: partici-

pants who carried copies of the 

short variant showed greater 

activation during the task than 

noncarriers. 

 

These investigations suggest that the serotonin transporter gene's short variation is implicated in increasing 

brain responsiveness to unpleasant stimuli, which could be a genetic susceptibility mechanism for depression. 

Instead of a longer-lasting increase in brain receptivity to unpleasant stimuli, as would have occurred in this    

situation, the short version's presence was associated with higher brain activation as the default state. 

Caspi and colleagues reported the first evidence of gene environment interaction for depression in 2003, when 

they found that stressful life events had a significant effect on depressive symptoms, diagnosed depression, and 
suicidal thoughts, with the effect being much stronger for carriers of the short variant of the serotonin           
transporter gene.  
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The authors' group has just begun mapping brain correlates of the interplay between the serotonin transporter 
genotype and life stress in conjunction with Klaus-Peter Leschi. Individuals without a history of                 

psychopathology filled out a brief questionnaire about their life stressors, including financial, relationship, 
legal, and health-related issues. The researchers next employed functional magnetic resonance imaging 
(fMRI) to quantify brain activation during a face-processing task, as well as absolute blood flow levels during 

rest. Both approaches revealed that brain activation differed between individuals as a function of serotonin 
transporter genotype and life stress, particularly in the amygdala and hippocampus—two areas linked to     
depression and stress.  

 

More life stress was linked to increased resting activation among carriers of the short variant when absolute 

blood flow at rest was evaluated. For carriers of the long variation, however, increased life stress was                   

associated with decreased resting activation. These brain correlates were paralleled in behaviour: more life 

stress was linked with more rumination for carriers of the short variation, whereas more life stress was               

associated with less rumination for carriers of the long allele. Life stress appears to have a sensitizing effect 

on carriers of the short allele and a de-sensitizing effect on carriers of the long allele. 

Several research has previously demonstrated how the genomic method can be used in any aspect of                   

psychology. Plomin The relevance of genetic diversity in social processing in autism and complex animal 
social behaviour, such as monogamy and pair bonding, has piqued curiosity.  

 

However, if future generations of 
psychologists are to profit from 

genomic research, they will      
require additional training in    
molecular genetics. They'll require 

a basic understanding of molecu-
lar genetics ideas and methods 
relevant to gene discovery, gene 

expression, and gene editing. Such 
training will, at the very least,  
enable genomic psychologists to 

keep up with the specialist                  
literature, and it may also make 
contacts and collaborations with 

molecular geneticists easier. In an 
ideal world, genomic psycholo-
gists would be able to create their 

own models of behaviour and         
undertake genetic analysis after 
receiving such training. Molecular geneticists will also benefit from learning more about psychology           

and  behaviour. Molecular geneticists with training in the behavioural analysis could work with psychologists 
to identify variations in the human genome that are likely to have functional implications for human           
behaviour. These advances, whether they come from psychologists or biologists, will surely progress genetic 
psychology and should have three major societal implications. First, because they will understand how        

interactions between genetic and environmental factors influence the brain circuits that generate behaviour, 
genomic psychologists will have a greater understanding of the origins of behaviour and why people do what 
they do. Second, they will have a substantially better — but far from perfect — ability to forecast behaviour, 

which might have significant implications in a variety of settings, including the legal system, applicant 
screening, and marketing. Third, there will be the option of altering behaviour, either by removing              
undesirable characteristics such as criminal intent or by improving desired qualities such as memory. These 

few examples, however, demonstrate that the potential for abuse is a serious worry. Genomic psychologists 
will have to be alert and loud in pushing for the responsible and ethical use of their science, much as           
cognitive scientists have begun to address the neuroethical aspects of their work.  
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Descriptive and Functional Genomics: A path to 

the cure of AML 

Vidhi Shah and Pranav Pillai | vidhi.shah@nuv.ac.in | Second Year Biomedical        
Science | School of Sciences, Navrachana University, Vadodara  

         

The acute myeloid leukaemia (AML) is a malignant condition of the hematopoietic system that includes tumour 

growth, apoptosis dysregulation, and impaired differentiation of leukemic blasts. 

It has been decades since the diagnosis of  acute myeloid leukaemia is largely based on histologic characteris-

tics with very small impact on the treatment decisions. Because of novel molecular technologies such as       

complete genome next-generation sequencing ,i.e., NGS and the consequent knowledge gain in biology and 

pathogenesis of AML, this perspective has greatly changed. Recently, several targeted agents for the treatment 

of AML have been approved, either individually or in combination with other agents. Many targeted agents 

have been approved recently after nearly 40 years of intensive chemotherapy which can be used to treat AML. 

Various compounds directed against regulators of apoptotic, epigenetic, or microenvironmental pathways and 

modulators of the immune system, are currently under development. The progress in research of AML has led 

to improved rates of survival and provided hope that such a fatal disease can be transformed into a            

chronic     condition. In the following review, we provide a quick summary on the development of targeted 

AML therapies which have occurred recently. 

 

Descriptive genomics of AML: 

The primary AML genetic abnormalities had been diagnosed the use of preferred cytogenetics. Through evalua-

tion of the structure and wide variety of chromosomes, researchers were able to spotlight chromosomal         

rearrangements probably concerned within the leukemic technique. 

Frederick Sanger introduced a technique, Sanger sequencing technique, which allowed sequencing of entire cell 
genome nucleotide using a nucleotide, thus, AML genomics entered a new era. In AML patients with typical 

karyotypes, comparative analysis of normal hematopoietic cells and leukaemia mobile DNA led to the            
discovery of novel mutations. 
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In early 2000s, NGS, or high-throughput Sequencing had evolved, which opened a path for a wealthy         
discovery generation in cancer genomics. In comparison to Sanger sequencing, NGS permits faster            

genome sequence by using custom-made sequencing libraries. Using this method, the AML’s genome of 
AML turned into absolutely sequenced for the first time in 2008 with the aid of Ley et al. HTS, consequently, 
led to the discovery of recent habitual mutations in AML. IDH1, IDH2, DNMT3A, and UTX gene mutations 

were     discovered by Mardis et al. in 2010, and GATA2, PFH6, and BCOR gene mutations were discovered 
later that year. 

 

Genome sequencing at a    
single-cell stage is now     

possible thanks to a new 
generation of HTS. 2019 
saw the application of it by 

Van Galen et al. and Potter 
et al. to understand the    
clonal heterogeneity that 
exists in an AML patient. In 

an effort to better represent 
the clonal evolution of 
AML, they attempted to    

define the structure and phy-
logenetic order of mutations. 

AML mutated genes:       

Descriptive and Functional 

Latest complete-genome 

sequencing research discov-

ered AML genomic com-

plexity, thereby out-

fashioning the canonical AML -hit version. Grove et al. showed that each AML genome harbours approxi-

mately 17 mutations and among these mutations, we distinguish founding drivers and secondary passenger 

activities. Interestingly, the genome of AML is much less mutated than that of solid tumours (~100 mutations 

in line with genome). This peculiarity may provide an explanation for why AML is thought to be much less 

immunogenic than different malignancies. 

In a large observe amongst 1540 AML sufferers, Papaemmanuil et al. identified greater than 5000 driver     

mutations in 76 genes (of which the most frequent are FLT3-ITD (30%), NPM1 (29%) and DNMT3A         

mutations (23%)). Among these mutations, some are usually related which include co-occurrence of IDH1 or 

IDH2 mutations with NPM1 mutations and co-prevalence of DMT3A mutations with NPM1, FLT3 and IDH 

mutations. Other mutations, such as IDH1, IDH2 or TET2 mutations, are instead jointly unique. 

Conclusion: 

Descriptive and functional genomics have significantly enhanced our understanding of AML leukemo-

genesis during the last few decades. These advancements have shaped a unique and more efficient             

therapeutic landscape in AML, from the determination of molecular prognostic categories to the development 

of innovative  targeted  medicines. 

More research, enabled by the current technological and modelling breakthroughs presented in this                          
review, are critical for better understanding of AML initiation, proliferation, and medication resistance                 
pathways. Combining functional and descriptive genomic technologies with physio pathologically                        

relevant disease models in a smart way holds the prospect of laying a solid foundation for an AML cure          
within the next few decades. 
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Genomics involved in Huntington’s disease:   

Research for cure in process 

Ridhima Suthar | r iddhimasuthar@nuv.ac.in |Fir st Year Biomedical Sciences | School 
of Sciences, Navrachana University, Vadodara  

         

Introduction: 

Huntington’s disease is a lethal neurodegenerative disorder. This disease is regulated by the huntingtin gene 

(HTT) which gets mutated resulting into the expansion of the CAG sequence in the gene further forming the 

HTT protein having a longer polyglutamine (polyQ) tract. In this disease the affected individual faces problems 

related to uncontrolled movements, emotional mood swings, difficulty in grasping new concepts, etc.  

There are 2 main forms of this disorder: Adult-onset Huntington’s disease, seen in individuals of middle age. It 

the most common form of disease. Juvenile-onset of Huntington’s disease, least common form of disease                

begins in the childhood or adolescence. The adult form of HD is seen to have a later onset of the symptomatic 

phase, as compared to the juvenile with a greater number of CAG repeats seen in it.  

Studies have been done on pluripotent stem cells and HTT gene areas also due to this mutated HTT protein 
there is major transcriptional dysregulation taking place in the HTT gene, which has been studied in various    
animal models as well as samples taken from the patients at different stages of HD. This protein undertakes 

most depletion and ectopic activities in the neuronal areas of control and cognition, thus affecting the RNA 
transcription greatly, the chromosome recombination, etc. The ectopic effects destruct the activities of many 
regulatory proteins.  

Genomics related to Huntington’s disease: 

The Huntington’s disease is   

autosomal inherited and fatal. 

The effects of disease start       

internally much earlier than the 

show of symptoms. HTT gene 

undergoes changes resulting in 

the loss of primary sensory,    

motor and cognitive functions, 

due to the neuronal degenera-

tion and deregulation of         

neurodevelopmental genes. The 

loss of striatal and cortical     

neurons in the brain is one of 

the main symptoms seen. 

 

HD has predominantly two 

forms: adult-onset HD symp-

toms are expressed later in life, 

and the juvenile-onset HD or 

“Westphal variant” occurring in 

children during the beginning of their adolescence. It is characterized by high number of CAG repeats that 

codes for the polyQ tract located in the N-terminal of HTT gene. 
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Children at risk of HD show a smaller head size              

indicating a deficit in the growth of brain. They also 

have a lower BMI and low body weight suggesting 

lack in the overall development of the child. These 

phenotypic abnormalities are caused due to the                 

mitochondrial dysfunction. 

Recent studies on stem cells also show that the HTT-

dependent changes can even be detected at an early 
pluripotent cell stage obtained from the inner cell 
mass of blastocyst. The HD pathogenic changes               
occur along the differentiation axis: pluripotent               

stem cells à NSC à mature neurons, tested and          
exposed to different process to obtain a specific data 
related to these early mutations. HTT is important      

in the mitotic spindle   formation, forming neural      
rosettes serving as a developmental marker. In the    
absence of HTT these rosettes are not formed,        

however even in low amounts these rosettes are seen 
in model mice. 

 

Possible cure in this HD condition: 

In a screen test done on Saccharomyces cerevisiae strains, certain genes that suppress the Htt103Q-induced 
toxicity. The most potent gene encoding for Bna4 is a mitochondrial enzyme functioning in the                 
kynurenine pathway and is activated in patients and animal models of HD. It is the major route of tryptophan 

degradation in eukaryotes, also leading to synthesis of NAD+. Metabolic quinolinic acid of the                   
kynurenine pathway, if given as intrastriatal injection reproduces behavioral and pathological conditions of 
HD in rodents. The amount of QUIN present in the kynurenine pathway increases in the rodents showing     

m-HTT and in 0-1 grade HD patients. Deletion of Bna4 is predicted to eliminate production of both 3HK     
and QUIN in yeast, strongly suppressing Htt103Q-mediated toxicity.  
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    Paediatrics genomics: A necessary tool for       

diagnosing rare genetic diseases in children 

Vishwam Singh | 21166018@nuv.ac.in | Second year Biomedical Science | School of 
Science, Navrachana University, Vadodara 

         

According to the Global Genes Project 2017, 350 million individuals are affected by a rare disease, with the 

majority of these disorders being hereditary in nature. Children make up half of this population. Treatment of 

birth abnormalities and genetic illnesses is a major cause of paediatric hospitalizations. As a result, genetic and 

genomic tests have become essential components in diagnosing many uncommon disorders. Next-generation 

sequencing technologies have assisted in the testing of many genes during the last ten years, either through 

Whole Exome Sequencing (WES) or Whole Genome Screening (WGS). While these tests are vital for children 

because they can lead to early and appropriate illness care and enhance patients' overall quality of life, they are 

problematic for adults owing to arbitrary criteria such as age and gender. 

Traditional genetic testing includes two ways; a high-resolution single gene expression and low-resolution            

cytogenic techniques such as G-band microscopy-based karyotypes diagnosis common trisomies and                         
segmental aneuploidies, whereas single gene expression is more appropriate for clinical disorders caused                 
by one or a few genes. Traditional genetic testing methods have low sensitivity when compared to NGS,             

which allows for concurrent sequencing of numerous genes. Because many paediatric illnesses are caused by a 
genetic mutation in one of many different genes, the ability to sequence many genes simultaneously allows for 
quick and comprehensive genetic investigation. NGS can accurately detect developmental problems caused by 

single nucleotide variations and effectively diagnose them.  

All NGS-based diagnostic approaches create massive amounts of data. As more genes are evaluated in                     
parallel and more data is generated, the test's sensitivity grows, but its specificity drops, posing logistical and 

ethical issues. WES or WGS allow us to scan genomes for a wide range of diseases, however, the sheer                   
volume of data generated by these tests may result in overdiagnosis. A way to tackle this problem is a family 
trio analysis of samples from the kid and both of their biological parents. This allows us to separate de novo  

genetic changes from those already present in the parents. This leads to a tenfold reduction in potential variants 
and a 50% boost in diagnostic accuracy.  
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It has been clear over the last decade that an                

individual's genome cannot be considered in isola-

tion. To filter common variants, we must first              

understand the background variation in a population. 

The process of variant calling identifies allelic 

changes in an individual's base composition by     

comparing each location represented in the data to a 

similar site in a reference human genome. This is 

however dependent on the quality of both test data 

and reference data and also on the algorithm used. 

There is unlikely to be any significant disease            

diversity in early-onset disease due to various       

uncontrollable factors such as ageing and long-term 

environmental exposure. As a result, very few                

allele thresholds can be employed to select only     

extremely rare mutations for future investigation in 

children. A complete clinical workup is still           

required to interrupt the potential variations found 

by genetic sequencing and to maintain an excellent 

clinical practice. It can be quite difficult to                    

assign pathogenicity to one of the uncommon        

variants picked by an automated channel and to 

make a genetic diagnosis. 

 Platforms like DECIPHER enable doctors to gather 

phenotypes in a standardised manner and                        

integrate them with Genotype as a patient-level             

registry inside a single resource, allowing for a  

comprehensive examination of pertinent data. The 

systematic collection of categorical and quantitative 

phenotypic data for individual children with rare    

and ultra-rare genetic disorders will also facilitate 

statistical approaches for discovering distinguishing 

patterns for each ailment. 

Paediatric genomics, as it is now practised,                    
offers a wide spectrum of applications across a       

variety of paediatric characteristics. Neurodevelop-
mental problems, various congenital abnormalities, 
and severe obesity are all examples. Because                  

of paediatric genomics, the diagnostic yield                      
of previously unexplained disorders has now 
reached 40%, and our understanding of the                  

genomes and mechanisms of these diseases is       
expanding on a daily basis. Despite this, paediatric 
genomics is still in its infancy; it is                                    

expanding quickly, but it may not be the most        
accurate approach because of the cost and           
large-scale implications issues. More research is 

needed to assess clinical value and the variables    
that influence the reliability of genetic                  
diagnosis. With further improvement, we may       

anticipate a time when every child with 
a serious uncommon genetic condition 
will have access to an organ transplant. 

 

 

       Find the answers at: 
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Genomics in the treatment of Pediatric       

Rheumatic diseases 

Helly Pandya | 19166010@nuv.ac.in | Four th Year Biomedical Sciences, School of      
Sciences, Navrachana University, Vadodara 

         

Pediatric rheumatoid arthritis, often called as Juvenile Idiopathic arthritis (JIA) is a form of arthritis seen in 

children of 16 years of age or younger. It is mostly characterized by joint inflammation and pain and the                

symptoms often include stiffness and heat in the joints. It is an autoimmune disease linked to part of a                     

gene called HLA antigen DR4. There are various forms of JIA such as Systemic onset JIA, Oligoarticular          

JIA, Polyarticular JIA etc.  Statistically, it is more frequently observed in females over males. JIA exhibits       

an inherent complexity in the immune system functioning of the disease and it necessitates a holistic system      

to approach its treatment. However, uncertainty in the mechanistic workings and etiological causes presents    

difficulty in personalized treatments. One such recent the progression and development in the field of             

immunomics can help tackle the same.  

 

Immunomics incorporates a range of biological processes that include genomics, epigenomics, transcriptomics, 

proteomics, and cytomics. Genetic susceptibility is an essential factor that in pediatric rheumatic disease                 

that determines how individual genetic variants influence that pathogenicity which subsequently affects the 

prognosis and disease management. However, the challenge with JIA is in the heterogeneity of the disease                

susceptibility where each individual patient is likely to have a different cause of the disease, resulting in varied 

treatment options and outcomes. The approach using genomics can help to understand this heterogeneity in               

two ways : One, identifying candidate genetic susceptibility loci through an unsupervised genome wide                  

interrogation and two, by restructuring and narrowing the disease classification into more homogenous           

subtypes, so that disease pathways may be elucidated and therapeutic selection becomes more personalized. 

 

Genome-wide association studies (GWAS) are hypothesis-free studies in which a dense array of genetic                    

markers which have some significant representation in the  genomic sequence, are selected for a trait of interest. 

One example of a typical and frequently used genetic marker is the single nucleotide polymorphism                    

(SNP), which is a variation in a single nucleotide occurring at a specific position along the genome. SNPs       

are often co-inherited with the trait of interest due to proximity along a contiguous stretch of genomic sequence 

and detection of association between specific SNPs and the disease can help determine differences in allelic  

frequencies and as a result the susceptibility effects can hence be mapped. Diseases like Pediatric rheumatic  

diseases are genetically complex with multiple genes of low effect sizes as well as genes with gene-gene                  

and gene-environment interactions. Genome associated studies represent a major progress in prior candidate 

gene studies and low-powered family linkage studies.  

 

One such early successful cases in 2009 was that of the discovery of VTCN1 using GWAS which implicated            
in immune attenuation through B/T lymphocytes, as a novel JIA susceptibility locus. Large scale                              

statistical studies called as meta-analyses, interrogating the combined results from multiple independent                
studies, have benefited the analysis at a robust scale and thus the detection of signals that would have    other-
wise been missed due to their small effect sizes in underpowered single GWAS. In conclusion, such advances 

in the validity of GWAS data and availability of public reference databases leads to a renewed interest                      
that allows us to approach several neglected diseases with idiopathic causes with genetic information and ge-
nomics rather than a conventional diagnostic approach.  
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Foetus in the age of genome 

Janaki Patel | 20166007@nuv.ac.in| |Third Year Biomedical Science| School of        
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 When anyone talks about the inheritance association with certain disease, the threat of developing that disease 
is always concerned. Thanks to newly developing techniques and methodologies this threat has come              

under control up to certain levels. Here, we are going 
to talk about the prenatal techniques and it’s                       
relation to genomics. This applies particularly to      

prenatal medicine and techniques. In non-invasive 
prenatal testing (NIPT), also known as non-invasive 
prenatal screening (NIPS), the aim is to                  

determine whether the foetus has a risk of              
having a certain genetic disorder at birth. An analysis 
of tiny fragments of DNA circulating in the    blood 

of a pregnant woman is performed using this test. 
These fragments of DNA, which are not found      
within cells, are free-floating and are called            

cell-free DNA (coda), as other DNA is found          
inside the nucleus of cells. The NIPT is most        
commonly used to diagnose chromosomal disorders 
caused by missing copies of chromosomes 

(aneuploidies). In addition to Down syndrome (trisomy 21, caused by an extra chromosome 21),                                 
trisomy 18 (caused by an extra chromosome 18), trisomy 13 (caused by an extra chromosome 13), and extra      
or missing X and Y chromosomes (sex chromosomes), NIPT also tests for extra copies of the X chromosome     

or the Y chromosome. Each disorder has a different level of accuracy. 

 In non-invasive prenatal testing (NIPT), 

also known as non-invasive prenatal  

screening (NIPS), the aim is to determine 

whether the foetus has a risk of                          

having a certain genetic disorder at birth. An 

analysis of tiny fragments of DNA                 

circulating in the blood of a pregnant     

woman was performed using this test.  

These fragments of DNA, which are not 

found within cells, are free-floating and are 

called cell-free DNA (coda), as other DNA 

is found inside the nucleus of cells. The 

NIPT is most commonly used to                

diagnose chromosomal disorders caused by 

missing copies of chromosomes (aneuploidies). In addition to Down syndrome (trisomy 21, caused by an              

extra chromosome 21), trisomy 18 (caused by an extra chromosome 18), trisomy 13 (caused by an extra                

chromosome 13), and extra or missing X and Y chromosomes (sex chromosomes), NIPT also tests for extra 

copies of the X chromosome or the Y chromosome. Each disorder has a different level of accuracy. 

All other techniques, which include WGS (While Genome Sequencing), are also there in terms of detecting    

diseases, but these are the most important and viable methods on which one can rely, not                                     
completel  but yes, they can have that inner satisfaction. There are many more chances for further improvement 
in this field, which will basically reduce the expense and increase efficiency and accuracy. 
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ystemic Lupus Erythematosus               
(SLE) is a complex autoimmune     

disease that affects multiple organ  
systems. The disease can occur either 
due to genetic or environmental factor 

and can be classified as a prototype 
Type III hypersensitivity reaction. A 
characteristic feature of SLE is the 

presence of Antinuclear antibodies 
(ANA), which are autoantibodies that 
are    secreted by the B-cells against 

double-stranded DNA, histones and 
nucleosomes and other chromatin 
components. It has been observed that       

females are at a greater risk of        
acquiring this disease than their male 
counterparts. The lifetime risk of    
diagnosis for SLE is 0.2% for males 

and 0.9% for females. The American 
College of Rheumatology (ACR) has 
laid out 11 criteria, of which at least 

four must be met in order to perform 
an effective diagnosis of the disease. 
The disease complexity and the      

difficulty in   meeting 4 out of 11    
criteria often leads to a delay in the 
diagnosis, with intervals ranging from 

weeks to months. The presence of 
ANAs in the body can be used for the 
diagnosis of the disease. However, 

since ANAs tend to be positive in   
other autoimmune diseases and 
healthy controls, ANA-positivity 

proves to be an insufficient diagnostic 
aid for SLE. Comprehensive profiling 
of the       disease using multiple 

‘omics’       platform has yielded novel 
insights into SLE wherein studies have 
been conducted at multiple biological 

levels including DNA, mRNA, protein 
and metabolites through genomics,      
transcriptomics, proteomics and 

metabolomics,        respectively.  

 

 

S Genomics 

Genomics can simply be defined as the extensive analysis of DNA 

of living organisms. In case of SLE, the clustering of SLE in    

families piqued interest for the study of DNA of patients in the 

1970s. The HLA locus- the first noted genetic association with   

lupus was found in the 1970s. HLA class II alleles DQ and DR are 

normallyassociated with the disease. Technological advancements 

and the use of    genome-wide association studies (GWAS) has led 

to the  discovery of additional candidate genes that are linked to 

SLE.   Besides these genes, multiple   single nucleotide              

polymorphisms (SNPs) have been identified to be associated with 

the disease which has subsequently led to the development of SNP 

panels as a potential diagnostic tool for the future. A panel of 11 

SNPs found in 5 different genes is noted to have a calculated area 

under the receiver operating curve (AUC) of 0.67 (0.9-1.0:          

Excellent diagnostic accuracy; 0.6-0.7: sufficient diagnostic       

accuracy) with a reasonable degree of specificity and sensitivity     

to SLE. In order to improve their utility for future diagnostics, re-

searchers continue to refine these SNP panels. Such characteriza-

tion and discovery of common and rare genes as well as different 

genetic polymorphisms would lead to improved gene-based                

diagnostic panels for SLE.  
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Transcriptomics:     

Transcriptomics is the study of the complete set of RNA          
transcripts that are produced by the genome in a cell, with          

the  use of high-throughput methods like microarray analysis.     
Microarray     analysis has allowed for the rapid analysis of        
the gene expressions in healthy controls and SLE patients. The    

key difference between      genomics and transcriptomics is          
the focus of the study wherein the focus is laid onto specific      
cells in transcriptomics. In SLE, the  focus is mostly                           

geared towards white blood cell populations.  Comparison of         
studies of Peripheral Blood Mononuclear Cells (PBMCs)                 
from SLE patients and healthy controls tends to relay                     

information regarding the expression of genes related to apoptosis, 
cell migration and cell differentiation. A PBMC     micro-array    
analysis panel has also been set up consisting of 26                         

genes.      Transcriptomic analyses of such a panel have led  to the 
prediction that it may possess high sensitivity but low                       
specificity for SLE. Numerous laboratories are conducting         

research on the   transcriptome profiles of the sick end organs and 
the ability of  peripheral blood to predict SLE flares. 

‘Omics’ platforms as diagnostic tools for        

Systemic Lupus Erythematosus (SLE) 

Vyomil Patel | 19166016@nuv.ac.in | Four th Year Biomedical Science | School of         
Science, Navrachana University, Vadodara 



 

Proteomics: 

Proteomics holds great potential to be used for the study of the proteins as a better indication of                   
underlying processes and mechanisms in patients with SLE. Research is still ongoing for establishing               

proteomics as a diagnostic tool for SLE and may take time as the current technology only allows for the 
analysis of a part of the entire human proteome. For diagnostic purposes, Matrix-assisted laser                           
desorption/ionization time-of-flight mass spectrometry combined with weak cationic exchange                         

magnetic beads has been used to analyse SLE patient serum proteomes. This technique detected SLE                  
in patients with a 78% efficiency. Isobaric tagging for relative and absolute protein quantification has also 
been used for analysing proteosomes and a total of 452 proteins have been identified with about 67                 

unique proteins in SLE patients. The benefits of global proteomics have not yet been completely                       
appreciated; however, a number of distinct proteins or protein families have been investigated for                    
their ability to predict SLE. For this, microarray-based techniques have been used to analyse protein         

analytes. Proteins have also been analysed for their biomarker potential from urine sources. Targeted                 
proteomics have been allowing for the discovery of autoantibodies in the serum of patients with SLE by 
using autoantigen microarrays consisting of proteins, peptides, enzyme complexes, DNA and modified           

antigens. Technologies are being created that will enable thorough detection of antigen-antibody                      
and peptide-antibody binding. Improved autoantibody detection sensitivity is reported employing                        
a plasmonic gold film peptide array with near infrared fluorescence-based detection. Using silicon-based 

peptide arrays, nonfluorescence detection-based proteomic approaches are also being developed. Such               
real-time technology would lead to the addition of another dimension to the detection of SLE via ‘omics.’ 

Metabolomics:  

An emerging field of study such as metabolomics has only recently gained traction as a tool that                         
can be used for the diagnosis of SLE. The first metabolomic study that was performed for SLE made                

use of liquid chromatography/MS and gas chromatography/MS in patient sera. Studies were also                     
performed by using nuclear magnetic resonance spectroscopy on sera and it was found that SLE                          
patients exhibited a reduction of energy substrates and elevations in markers of oxidative stress, markers of 

inflammation, lactate and low-density lipoproteins, as compared to healthy controls. Since this field            
of study has only recently come into light, it warrants more research as it may hold great potential to                   
be an effective diagnostic tool for SLE.  

Key-words: systemic lupus erythematosus; proteomics; genomics; diagnostics; metabolomics 
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Cancer Immuno-Informatics: A Coherent        

Approach 
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 Historically, immune-informatics   began 

with the theoretical model of malaria    

epidemiology more than 90 years ago. At 

the time, guiding the study of disease 

transmission was key with the use of 

mathematics. Through the successive   

efforts of scientists, the discipline has   

extended to all other aspects of the       

processes and diseases of the immune   

system. Immunology, also known as    

computational immunology, is an essential          

component of modern    immunology. It is 

a combination of informatics and          

experimental immunology and   represents 

the application of computational methods 

and resources to understand, generate, 

process, and disseminate immunological                   

information. As long as immune-

informatics combines traditional immu-

nology with computer science, mathemat-

ics, chemistry, biochemistry, genomics, 

and proteomics for large-scale analysis of 

immune system functions, many new    

opportunities may be provided for future 

hospital bed research. As an important 

component of immune-informatics, in     

recent years, cancer immune-informatics 

has increasingly    attracted the interest of 

cancer researchers. Use a variety of       

calculation tools, it      collects extensive 

information on aspects of tumor             

immunology and builds many databases 

covering a wide range of knowledge in 

cancer immunology; In turn, cancer                

scientists can leverage these databases for 

tumor diagnosis, treatment and prevention, 

such as   vaccine formulation and epitheli-

um prediction. This article introduce      

recent developments in cancer immune-

informatics, with particular emphasis on 

the latest trends and future directions. 

Computational vaccinology - therapeutic approach for    

malignant disease 

Although the modern cancer immune-informatics is not   

blooming when compared to the other sub-disciplines of        

bioinformatics. There is a well-established community for    

traversing models of immune responses related to tumor genesis 

and development into the world of translational research and 

application. Current advancements lead tumor immunotherapy 

as the fourth treatment modality following    surgery, radiothera-

py, and chemotherapy has seen widespread concern around the 

world. Here, the action mechanism of tumor immunotherapy 

falls inline to the vaccine mechanism where, the tumor vaccine 

is an important part has acquired great expectations in cancer 

prevention and treatment. Now because it correlates to the 

mechanism of a vaccine, the tumor vaccine functions by activat-

ing the patient’s own immune system in  order to eliminate or 

control the primary tumor. This may include tumor cell vac-

cines, DNA vaccine, tumor antigen  vaccines, monoclonal anti-

body tumor vaccines, and DC-based tumor vaccines. With DNA 

vaccines and tumor antigen vaccines are major interest of       

research with respect to the close relations to the immune-

informatics. Immuno-informatics can provide a new approach 

for vaccine designing targets by HTP analysis and forecasting 

functions. Cancer treatment vaccines boost the immune system's 

ability to find and destroy antigens. Often, cancer cells have cer-

tain     molecules called cancer-specific antigens on their surface 

that healthy cells do not have. When a vaccine gives these mole-

cules to a person, the molecules act as antigens. They tell the 

immune system to find and destroy cancer cells that have these    

molecules on their surface. 

In 2010, the FDA approved sipuleucel-T (Provenge) for                
people with metastatic prostate cancer, which is prostate cancer 

that has spread. Sipuleucel-T is tailored to each person                                 
through a series of steps: 

 White blood cells are removed from the person's blood. 

White blood cells help the body fight infection and disease. 

 The white blood cells are altered in a laboratory to target 

prostate cancer cells. 
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 Next, the doctor puts the altered cells back into 

the person through a vein. This is similar to a 

blood transfusion. These modified cells teach the 

immune system to find and destroy prostate    

cancer cells. 

Some cancer vaccines are personalized. This means 
they are made for just 1 person. This type of                    
vaccine is produced from samples of the person's      
tumor that are removed during surgery. Other cancer 
vaccines are not personalized and target certain       
cancer antigens that are not specific to an individual 
person. 

DNA vaccination 

The DNA vaccine encodes a gene fragment and a 

plasmid that expresses the antigen. A gene gun      
Injection, a liposome-encapsulated and intramuscular 
injection are used to inject it into the living body. In 

order to treat the malignant disease, the exogenous 
gene induces the host's immune response to the      
antigen. DNA vaccines have become a valuable field 

for cancer immunotherapy due to their effectiveness 
in rapidly detecting cancer and cancer-related        
antigens. Modern genetic vaccines such as DNA    
vaccines are not only able to deliver antigen, but also 

to stimulate numerous pathways that activate the    
immune system against cancer antigens. 

T cell and B cell Epitope Prediction 

Here the design and study of the algorithms for    

mapping potential B and T-cells epitopes are concen-

trated in Immuno-informatics research. It can speed 

up the time and lower the cost needed for laboratory 

analysis of pathogen gene products. 

Immune-informatics is a vital and now a familiar tool 
for  selecting epitopes from immunological relevant 
proteins, as well as for further development of       

information about different epitopes. T-cell epitope 
prediction is analysed by using in progress  predictive 
tools available at the Immune Epitope Database and 

Analysis Resources website. Now the “T-cell epitope 
driven vaccine design” allows the identification of      
potential targets of vaccines against cancer with the 

help of  immuno-informatics. For the process of 
epitope detection and potential  applications to the 
immunotherapeutic treatment of   cancer, various 

computational approaches that care based on   posi-
tion-specific scoring matrices, machine learning 
methods, or structural information have been devel-

oped. Iurescia et al, showed two applications of 
epitope-driven vaccine against B-cell lymphoma   
employing immune-informatics. This aced the        

prediction of novel T-cell epitopes and epitope      
enhancement by sequence modification, and        
combined rational design with   bioinformatics for the 

creation of new synthetic mini-genes. The silico  
 
 

 
predictive sequence-based methods showed to have        

improved immensely over the last decade,              

experimental systems can be used for T-cell epitope 

mapping. Computational methods that predict the     

T-cells epitopes and MHC-binding proteins     include 

procedures based on binding motifs, binding          

matrices, decision trees, hidden Markov models,    

support vector machines, artificial neural networks, 

quantitative structure-activity relationship analysis, 

homology modelling, protein threading, and docking 

techniques. The B-cell epitopes are non-contiguous in 

nature. This means there is distant residues are 

brought into spatial proximity by protein folding. But 

not al residues within an epitope are functionally   

important for binding, and the specificity could be 

reduced or eliminated by single-site amino acid    

substitution. As the complexity is low in a system  

development, the current efforts are involved in     

design of predictors for continuous epitopes. In      

another part, due to the non-triviality of experimental 

design of conformational epitopes. 

There are immunoreactive proteins identified of 
Cryptococcus gattii genotype VGII. Their                    

B-cell epitopes by application of immunoproteomics 
and immune-informatics jointly becomes a ray of 
light on our way to explore the immune-cell epitope. 

mRNA vaccine 

In vitro transcription (IVT)-based systems are used 

for mRNA production, where a DNA plasmid        

encoding the necessary full-length sequence is     

transcribed. This is beneficial compared to cell-              

based systems because IVT circumvents this                 

traditional mRNA constraint by offering more control 

over mRNA creation and chemical changes to                

boost its stability. These alterations also amplify 

mRNA      immunogenicity to trigger a potent                

immune response and avoid being detected by                    

innate immune sensors, such as Pattern Recognition 

Receptors, which otherwise cause it to degrade       

prematurely. 

These changes, which are crucial mRNA translation 

regulators, include 5'-cap, 3'Poly(A)-tail, and         
untranslated region (UTR) alterations. The develop-
ment of anti-reverse synthetic cap analogy and the 

use of the capping enzyme from the Vaccinia virus 
are examples of 5' cap modification techniques.     
Today, however, TriLink Biotechnologies' CleanCap 

is frequently used to co-transcriptionally cap        
transcripts. Encoding extra adenosine bases in the 
DNA template or enzymatically adding conventional 
or modified nucleobases to the Poly(A) tail of the 

mRNA are two biotechnological methods for         
increasing the mRNA half-life via the 3'-Poly(A) tail. 
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Current advancements with the mRNA-based gene transfer that deals with mRNA expression to target the cells. 

The target cells are generated by in vitro transcription of bacteriophage promoter. This bacteriophage promoters 

are designed with plasmid DNA comprising of a cap structure at the 5'end, coding RNA for target     antigen 

PSA, CEA; whereas the tail of polyademosine Poly A- tail are used for immunotherapeutic approach    towards 

cancer. 

mRNA stability and translation can be enhanced through encoding 5' and 3' UTRs that has different regulatory 

systems. This can be derived from viral or eukaryotic origins. The sequences the 3' UTR of the eukaryotic factor 

1-  and orthopoxviral virus-derived 5' UTR sequences which inhibits decamping and degradation. Modifications 

other to this includes nuclear bases such as pseudo-uridine and 5-methylcytidine. This have shown to enhance 

mRNA translation efficiency. 

Editing the codon region itself can be an alternative modification option. Although optimizing the codon region 

may disrupt potent cryptic epitope-mediated T cell activation, compromising vaccine-induced immunity. 

Additionally, new theories and research areas are opened up by advances in technology and theory in the field of 
cancer research. These advancements also bring tumor-developing mechanisms, diagnosis, and treatment                       

to a new level. Proteomics, genomics, serology, and bio-chip technology are some of the methodologies                       
that scientists can try combining in order to complement one another. Although there are still many issues in              
immune-informatics that need to be resolved, with the expansion of genome research, the accumulation of                 
proteomics data, and the ongoing advancement of immune-informatics technology, the dream of earlier tumour 

diagnosis in humans will come true. 
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Metabolomics: The New Stethoscope 

Dixita Joshi | 20166023@nuv.ac.in | Second Year Biomedical Science | School of Science,                  
Navrachana University, Vadodara 

Metabolomics is the systematic identification and measurement of tiny molecules in biological substances 
known as metabolites. Because it is a relatively new field of study, many of its applications have yet to be     
explored. Metabolomics is an emerging field that is enhancing our understanding, diagnosis, and treatment of a 
variety of health disorders, including endocrine illnesses and cancer. This area helps identify the pathophysio-
logical effects of the disease and the mechanisms that can be used to treat it. For example, tissue samples or  
biopsy metabolite biomarkers can be used to classify and grade cancer progression. This data can be used to 
determine treatment. 
 
The discovery of biomarkers is another growing area of metabolomics applications. Biomarkers are                         
tinymolecules that exist in nature as metabolites and may be used to differentiate between                                
two  groups of  bio-samples, often the illness group and the control group. For example, metabolites that are 
definitely present in affected samples but not in unaffected samples are called biomarkers. Biological             
samples such as urine, saliva, bile, and semen contain highly beneficial metabolites that can be easily             
analysed by metabolomics  fingerprinting or profiling aimed at discovering biomarkers. Personalized                         
medicine, the ultimate personalization of medicine, requires metabolomics for rapid medical diagnosis to              
identify the disease. Traditional biochemical assays are currently being used to measure individual metabolite 
levels and identify pathological conditions. Metabolomics offers the potential to quickly identify hundreds of 
metabolites, allowing them to be detected much earlier. 
 
While it may seem too easy to apply, the approach currently in use has clearly contradictory requirements,              
so standard equipment for conducting experiments using standard operating procedures. There are several          
obstacles, such as standardising laboratories, performing data analysis, and interpreting collected samples.                
The main obstacles are the requirements for informatics and infrastructure support. 
 

 

 

 

 

 

 

 

 

 

 

Keywords: Metabolomics, personalized medicine, bio-markers, diagnosis, prognosis 
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 Numerous biological processes that control the availability of genetic information are part of the mammalian 

epigenome. Genes that are not functionally important are epigenetically silenced and activated as required during 

different conditions. Different epigenetic mechanisms play an important role in maintenance of chromosomal 

confirmation, changes in the chromosomal accessibility and modification in the histone in the nucleosome. DNA 

methylation at CpG dinucleotides regions is the most studied epigenetic modification; it acts as a transcriptional 

repressor. Several enzymes associated with activation and suppression of DNA methylase, HATs, BET Family 

proteins, HMTs and KDMs 

 

Errors in regulation of epigenomes are directly linked to cancer. Changes in epigenetic regulators can contribute 

to genome-wide loss due to methylation. Epigenetic regulator mutations, fast cell division, and environmental 

influences can all cause these changes. Wide-ranging epigenetic alterations, for instance, have been associated 

with the time of replication, with late-replicating areas having lower DNA methylation in quickly proliferating 

cancer cells. Similar to this, since oxygen is necessary for TET-mediated DNA demethylation, a hypoxic tumor 

microenvironment can result in reduced 5hmC in cancer cells. Gain of DNA methylation at tumor-suppressor 

gene promoters is a frequent occurrence in many cancer types. Transcriptional silencing and unchecked prolifer-

ation precedes this.  

 

The cancer epigenome is used to study screen, monitor and design accurate treatment. DNA methylation has 

been widely used as a diagnostic marker that is used to detect cancer. The development of broad assays for        

the diagnosis of many cancer types also uses epigenetic profiling. For instance, it is possible to find extensive 

epigenomic modification of circulating cell free DNA in the blood of individuals with different solid cancer 

types.   

 

Additionally, circulating tumor cells (CTCs) isolated from the blood of patients with breast and prostate cancer 

have also been investigated for DNA methylation signatures. Several cancer types are also being medically treat-

ed by focusing on epigenetic pathways in an effort to correct aberrant transcriptional programmes or boost tumor 

immunogenicity. 

 

Single-cell sequencing technologies have been developed over the past few years to analyse various epigenetic 

mechanisms, such as DNA modifications, histone modifications, DNA accessibility, and chromosome confor-

mation. Single-cell epigenomic approaches can identify uncommon cell populations of clinical relevance and ex-

plain the mechanisms of genetic regulation in heterogeneous cell populations, in contrast to previous analyses 

that averaged measurements over hundreds of cells. Without physically isolating individual cells, a combinatorial 

indexing strategy has been utilized to identify cells using certain combinations of molecular identifiers. In recent 

work, it was shown that droplet encapsulation and combinatorial indexing can be used to assess tens of thousands 

of single-cell epigenomes simultaneously 

10 
Single Cell Epigenomics in Cancer: From bench 

to bedside 

Kashyapi Joshipura | Krishna Lohana | 18166001@nuv.ac.in  |   Fifth Year Biomedical 
Science | School of Sciences, Navrachana University, Vadodara  
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Cellular heterogeneity in cancers influence response to a particular therapy and also can be attribut-

ed to its relapse. The vast majority of single-cell sequencing studies in oncology are intended          

to evaluate cellular heterogeneity. For example, single-cell genomics has revealed the clonal                 

evolution of human triple-negative breast cancers (TNBC), while single-cell transcriptomics has 

discovered evidence of cancer initiating cells in human glioma. 

 

 

                  Translation of single-cell epigenomics into clinical implementation.  

 

Cancer Metastasis not only affect the stage of cancer but also affect the mortality rate. When cancer 

cells want to leave their primary tumor site, the epithelial cells undergo a process of epithelial to 

mesenchymal transition (EMT). During this process cell plasticity increases due to epigenetic modi-

fications, with reversible modifications permitting changed gene expression before the mesenchy-

mal state is stabilised. 

 

In recent years, the introduction of immunotherapy for the treatment of metastatic tumours has im-

proved overall survival rates. The cellular heterogeneity within a tumour alongwith its microenvi-

ronment can influence a patients response to therapy. For example, single-cell transcriptomics has 

been utilised to establish a gene expression profile in melanoma patients that can predict response to 

immune checkpoint inhibitors. This study also discovered a therapeutic method for targeting cells 

that express the immune resistance programme, with promising preclinical outcomes.  

 

For single-cell sequencing to be performed in daily practice, efficient commercial platforms                 

should be developed which includes standardized protocols for cell preparation, data analysis                
and result interpretation. Clinical applications of flow cytometry and huge parallel sequencing have 
already surmounted these obstacles. We should expect tremendous technological, molecular,                 

and clinical improvements over the next decade of research as these revolutionary methods progress 
toward their ultimate aim of providing substantial benefit to patients. 
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Point Of View 

 Q.1 What are your views on using Omics technologies to cure          
reproductive problems? Do you find that challenging or see it 
as a major topic of discussion in coming years ?  

Q.2 Would you please throw some light on the topics where the use of 
omics in most important these days (any disease or field). 

I believe that an understanding of different 
molecular factors involved in the reproduc-
tive functions and systems may be a boon in 
managing issues like PCOS, infertility,       
miscarriages etc. But I do agree that it is 
challenging, especially as a lot is kore to be 
worked out in understanding the same. Plus 
people's mindset towards acceptance of the   
technology and cost effectiveness should be 
a major factor as well as concern some-
times.  

- Dr Monisha Kottayi 

The infertility problems among couples at 
their child bearing phase are on the rise 
since the past few years. The ART          
techniques especially IVF needs a rethink 
to obtain good success rates which is the 
need of the hour now. OMICS will change 
the way we perform the current IVF       
procedures in which we believe the        
success rate will be high. Therefore, the 
OMICS technologies are probable diagnos-
tic tools to cure reproductive prob-
lems. This technology will increase our 
knowledge in order to design new diagnos-
tic or selection tests which will aim to im-
prove the success rates in ARTs.   

- Dr. Elizabeth Robin 

Information from transcriptome, epigenome, 
microbiome, proteome and metabolome are 
used to help understand as well study diseas-
es to facilitate prognosis and thereby guide 
the researchers as well as doctors for further 
treatment. Multi-omics can provide research-
ers with a greater understanding of the flow 
of information, i.e. from the original cause of 
disease (genetic, environmental, or develop-
mental) to the functional consequences or 
relevant interactions. They help as diagnostic 
tools to understand human diseases better as 
well as for the development of new drugs 
which may lead to possibility of obtaining 
‘Personalized  Medicine’.  

 

- Dr. Elizabeth Robin 

This can be really helpful in treatment of      
Alzheimer's, HIV, many types of reproductive 
disorders, schizophrenia, uterine, breast and 
liver cancer along with many other genetic    
disorders.   

- Dr Monisha Kottayi 
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Breast cancers, which account for around 18% of all female cancers, are the most prevalent malignancies and the 

leading killers of women worldwide. Genetic mutations have long been recognised as an obvious cause when 

studying the molecular pathways behind the onset and spread of breast tumours. However, epigenetic pathways 

are now understood to play a major role in the development of breast malignancies. To silence genes during       

differentiation and development, biochemical    

procedures such as X-chromosome inactivation, 

position effect variegation, genomic imprinting, 

RNA interference, and genome reprogramming 

are coordinated by epigenetic mechanisms. 

Breast cancer treatments necessitate diverse        

approaches. Depending on the kind of breast      

cancer discovered, the most recent treatment 

choices often combine surgical therapy, radiation 

therapy, cytotoxic chemotherapy, and molecularly 

targeted endocrine therapy. Due to their                     

reversibility, novel therapy approaches emphasis-

ing epigenetic changes have recently been                

proposed as an alternative to gene mutations. 

DNA methyltransferases and histone deacetylases 

are two specific enzymes that are the principal targets of epigenetic treatment because they are essential                   

for the development and maintenance of epigenetic alterations. These enzyme inhibitors are used in epigenetic 

treatments, which have anti-tumorigenic effects on malignant diseases. 

 

Epigenetic Therapy 

10 
Prospective of Epigenetic Therapy for Breast 

Cancer  

Henvi Patel | 19166019@nuv.ac.in | Fourth Year Biomedical Sciences | School of Sciences, 

Navrachana University, Vadodara 

Aberrant methylation and acetylation of genes and histones involved in typical tissue de-

velopment, which activates or silences gene expression, characterise epigenetic dysfunc-

tions. Consequently, the loss of essential cell adhesion proteins and overexcitation of es-

trogen receptor pathways may lead to aberrant tissue differentiation and proliferation.  

It has been demonstrated that DNA methylation in the regulatory regions of genes affects 
gene expression. The transcriptional inactivation of genes has been associated with hy-
permethylation at CpG islands. Genes that may have been silenced by DNA methylation 
may be revived by blocking DNMTs  

DNA methylation and histone deacetylation, which account for the majority of the issues, 

are the primary target of epigenetic therapy. 
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DNA methylation Inhibitors (DNMTi) 

DNA methyltransferases are a class of enzymes that establish and maintain DNA methylation patterns. 

These enzymes catalyse the addition of a methyl group to cytosine position 5 during the methylation 

process. The lack of maintenance methylation during DNA replication or replication-independent 

mechanisms involving base excision repair (BER) and nucleotide excision repair can both result in 

DNA demethylation. DNMT inhibitors (DNMTi), including nucleoside analogues and non-nucleoside 

analogues, have received the majority of attention in recent therapeutic developments. Inhibiting 

DNMTs might restore the non-carcinogenic condition of the cell by reactivating any genes that may 

have been silenced by DNA methylation during the carcinogenic process. DNMT inhibitors have the 

benefit of not being cancer type specific and being able to be utilised to treat a variety of malignancies. 

 

 

Figure 1- Epigenetic role in Breast cancer 

 

Histone deacetylation inhibitors (HDACi) 

Histone deacetylation inhibitors (HDACi) block the activity of histone deacetylase enzymes, causing 

histones to accumulate acetylation, which alters the physiological functions that are faulty in malignant 

cells. Tumour inhibition and hyper-acetylated histone accumulation have both been demonstrated. 

Short-chain fatty acids, hydroxamic acids, cyclic tetrapeptides, and benzamides are the four classes of 

HDAC inhibitors. For the treatment of both hematologic and solid malignancies, many types of HDAC 

inhibitors are now being tested in clinical settings. Using isoform-specific HDAC inhibitors in                  

conjunction with anti-cancer drugs may be a future treatment plan for breast cancer. 

 

 

Keywords: 

Epigenetic therapy, cancer, DNA methylation inhibitors, Histone modifications. 

39 



 

Dr. Parth Pandya | parthp@nuv.ac.in | Assistant Professor | School of Sciences, Navrachana University, 

Vadodara 

Ovarian cancer has the highest mortality rate among 

reproductive cancers and is the leading cause of gynae-

cologic cancer death. Germ, stromal, and epithelial cells 

are the three types of tissue that make up the ovaries. 

The ovary's interior contains germ and stromal cells, 

while its exterior is covered in epithelial cells. Eggs are 

produced by germ cells, and the majority of female   

hormones are made by stromal cells (estrogen and pro-

gesterone). Most ovarian tumours start in the tissue 

called the epithelium. Taking into account the extent of 

the cancer's progression, ovarian cancer is divided into 

various stages. The tumour is confined to the ovary dur-

ing stages I and II, while there are 

local and distal organ metastases in 

stages III and IV respectively. The 

exact cause of ovarian cancer is 

still not known and the disease 

tends to progress to the later stages 

before it can be diagnosed.  Due to 

the unusual nature of the disease in 

early stages, it becomes challenging 

to diagnose it. The absence of any 

relevant symptoms in majority of 

clinical cases during the early stag-

es and the lack of any specific screening techniques for 

the disease are the two major causes of late diagnosis 

for the disease. The two main challenges in treating this 

fatal illness at the moment are the absence of reliable 

biomarkers for early identification and drug resistance 

following initial chemotherapy. Similar to other malig-

nancies, ovarian cancer is characterised by oncogene 

and tumour suppressor gene disruption caused by ge-

netic and epigenetic processes. Epigenetic mechanisms 

are important gene expression regulators that tend to 

establish potentially heritable changes in the expression 

of genes without any changes in the nucleotide se-

quence of the genome. The epigenetic modifications 

studied in ovarian carcinoma so far are: DNA methyla-

tion of cytosine residue that is located 5’ of a guanine 

residue in CpG islands, causing silencing of Tumour 

suppressor genes and promoting cancer growth.  

Histone Modifications of the N-terminal tails of histone 

proteins such as acetylation, methylation, phos  phory-

lation, biotinylation and ubiquitination. Regulation of 

expression of oncogenes or tumour suppressor genes by 

non-coding miRNAs.   Epigenomics is essentially de-

fined as the study of the epigenetic modifications that 

tend to occur on the genetic material of a cell. A wide 

array of techniques has been used to detect the afore-

mentioned genome wide epigenetic modifications in 

cancer. Some of the epigenomic technologies that have 

been used to study these modifications include Bisul-

phite sequencing, a method that involves the sequenc-

ing of bisulphite-modified DNA after its amplification 

by PCR; Pyrosequencing; microar-

ray-based gene expression profil-

ing; methylated-CpG island recov-

ery assay (MIRA); chromatin im-

munoprecipitation & mass spec-

troscopy and many more. The 

epigenomic analyses of ovarian 

cancer can provide new epigenetic 

biomarkers that could serve as po-

tential targets for epigenetic thera-

py agents along with being useful 

in cancer risk evaluation, early de-

tection, prognosis and prediction of chemotherapy re-

sponse. As mentioned, one of the major challenges in 

treatment of ovarian cancer is the drug/chemoresistance 

that the patient tends to acquire during disease relapse. 

This cancer drug resistance can be intrinsic- the cells in 

the pre-treatment tumours possess certain gene expres-

sion signatures that lead to resistance, or acquired- the 

genes of the tumour cell acquire resistance by genetic 

or epigenetic changes. Recent research suggests that 

epigenetic gene inactivation contributes significantly to 

the development of chemoresistance at relapse. Micro-

array technology has also been used to evaluate the pre-

disposition of drug response by methylation of genes in 

ovarian cancer and it has been noted that the patients 

that had high methylation of CpG islands had a greater 

probability of acquiring chemoresistance. The reversi-

ble nature of epigenetic changes in such cases makes it 

a more promising target for treatment of ovarian cancer.  

10 
Epigenomic modification have facilitated the 

treatment of ovarian cancer. 
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Hepatocellular Carcinoma (HCC) which is additionally 

referred to as carcinoma is that the most typical primary 

liver malignancy, with the best in developing countries. 

it's the third deadliest cancer worldwide and includes a 

5-year survival rate of about 10%. there's inaccuracy 

within the existence of HCC screening markers because 

of the shortage of early detection of HCC. Alpha-

fetoprotein (AFP) may be a protein that's made within 

the liver within the developing baby and it remains the 

principal tumor marker for HCC with many advantages 

of being a straightforward, inexpensive, and reproduci-

ble biopsy, although its sensitivity and predictive values 

of HCC range from 25 to 65%. it's habitually diagnosed 

within the terminal stage of the disease. It occurs more 

often in men than women. Mostly it's diagnosed in peo-

ple age 50 or older. The causes of HCC are substance 

abuse, hepatitis B or viral hepatitis, inflammation of the 

liver (chronic), hemochromatosis, and disease of the   

liver. 

 

 

Metabolomics is extensive, non–biased, approach for 
identifying metabolic signatures for the screening,        
prediction, and earlier diagnosis of hepatoma with  

greater efficiency than the traditional diagnostic          
biomarker. it's the scientific study of the set of                
metabolites present within an organism, cell, or tissue. 

It can identify all the little metabolites that are but 1.5 
kDa in relative molecular mass. A metabolomics study                
will be allotted on forms of samples which are like              

plasma, serum, urine, feces, tumor cells, and normal  
tissue. There are two analytical platforms that are        
utilized in the metabolomics field, nuclear resonance 

(NMR) spectroscopy and mass spectrometry (MS)          
in addition to different separation instruments, like       
liquid chromatography (LC), and gas chromatography 
(GC), and capillary electrophoresis. These advanced 

tools can detect metabolites of a various array of                     
carbohydrates, lipids, amino acids, and nucleotides. 
 

 

 

 

 

 

 

We all know that both metabolism and cancer can              

interact in many ways like how cancer causes metabolic 
alterations which successively will interact with                   
intrinsic and extrinsic factors to affect systematic               

metabolism. the foremost recognizable metabolic alter-
ation in cancer cells is because of an increased number 
of glucose in tumor cells. Here, within the body 

“Warburg effect” happens within which cancer                
cells use glycolysis to provide nucleotides, amino acids, 
and lipids for proliferation and vascularization.                  
additionally, to the alteration which is intrinsic to the 

cancer cells, it's recognized that there are metabolic    
alterations that occur in other cells within the tumor     
environment and these can cause cancer progression. 

Applications of metabolomics are enzyme discovery, 
the invention of various metabolic pathways, biomarker 
discovery, toxicity assessment, exploring metabolic   

networks, link changes in metabolic levels in catalytic 
activity, diagnosis of human diseases and lots of more. 

 

 

10 
Why is metabolomics being suitable method 

for investigating Hepatocellular Carcinoma? 
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Ongoing phenotype-determined cell plasticity—is now understood to be a crucial function throughout injury and 

disease. Cell plasticity, when applied to anti-cancer treatments, permits tumor cells to transform into a cell pheno-

typic identity that may or may not be dependent on the drug target, but without undergoing any extra secondary 

genetic changes. One explanation for the phenotypic and functional variability among cancer cells in some        

tumors is the cancer stem cell hypothesis. According to the paradigm, some malignancies can be divided into 

subpopulations of tumorigenic cancer stem cells and their non-tumorigenic progeny. 

High-throughput sequencing methods have already been employed to look at the heterogeneity of tumor ecosys-

tems. They were unable to offer a high-resolution landscape of the cellular elements in the tumor ecosystem, 

though. The process of basic and translational cancer research has recently been greatly accelerated by recent    

advances in single-cell technologies, which have provided an unprecedented resolution to uncover the                     

intra-tumoral heterogeneity by profiling the transcriptomes, genomes, proteomes, and epigenomes of the cellular 

components as well as their spatial distribution. The ability of some cancer cells to switch between states in order 

to adjust to the altering tumor microenvironment has also been shown, which has boosted cellular plasticity and 

tumor heterogeneity. It's essential to comprehend the molecular processes underlying cancer cell plasticity in           

order to create targeted treatments. 

To study tumor heterogeneity and elucidate the causes of tumor growth, single-cell proteomics approaches                

have also recently been developed. For instance, Wagner et al. used time-of-flight cytometry to examine                     
144 human breast cancers and 50 normal tissues (CyTOF). They divided epithelial cells into two basal                      
subgroups and seven luminal subgroups (L1-L7) as a result (B1 and B2). Notably, it was shown that the               

L3 luminal subgroup expressed high levels of EpCAM and CD49f but low levels of ER, traits of luminal                  
progenitor cells. The ER, AR, HER2, EGFR, and c-MET, which are involved in tumor cell proliferation and      
migration, were shown to be highly expressed in the L4 luminal subgroup. Surprisingly, they discovered that            

tumors identified by immunohistochemical labeling as ER+ also contain a subset of ER− cell populations.               
These results are key to explaining the reason for 30% of ER+ breast cancers leading to the development of              
endocrine resistance and metastasis progression. 

In order to investigate the epigenetic characteristics of the cellular constituents within heterogeneous tissues,      

single-cell epigenomics techniques have also been developed. These techniques include single-cell DNA                     

methylation sequencing and single-cell chromatin mapping, which offer the chance to categorize epigenetic              

heterogeneity and identify patterns of epigenetic regulation. For instance, tumor-derived clonal organoids from 

various colorectal cancer patients showed diverse epigenetic states, and one tumor encompassed many epigenetic 

states, according to single-cell DNA methylation sequencing. Furthermore, the heterogeneity of hepatocellular 

carcinoma has been investigated using combinational single-cell RNA, DNA, and methylation sequencing. The 

heterogeneity of chromatin states in breast cancer was also investigated using single-cell ChIP-seq, which 

demonstrated that drug-resistant tumors exhibit greater heterogeneity than sensitive tumors. 

Tumor growth was aided by the dynamic evolution of tumor cells and their interactions with non-tumor cell 

elements in the tumor microenvironment. The creation of personalized treatments will be accelerated by a 

better understanding of the variety of cellular compositions and their interplay in the tumor microenviron-

ment. Thankfully, single-cell multi-omics have proven to be extremely useful for analyzing intra-tumoral       

heterogeneity. Importantly, the discovery of cancer cell plasticity and the regulators of that plasticity has     

allowed us to comprehend the molecular mechanisms underlying the evolution of cancer cells during tumor 

development. 
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Emerging bioinformatics approaches for analysis of 

NGS-derived data and transcription factors in  

Neurodegenerative diseases  

Neurodegenerative illnesses, in general, and late-onset 
Alzheimer's disease (LOAD) in particular, are caused 
by a genetically complicated and mostly unknown     
ensemble of causal and risk factors, as well as complex      
feedback loops. With the development of "high-
throughput" transcriptome study tools like microarray 
and deep sequencing, advanced statistical and bioinfor-
matics analysis methods are increasingly being         
integrated with knowledge-based approaches like 
Bayesian Networks or network and graph studies. Such 
"integrative" investigations are starting to uncover      
co-regulated gene networks that are connected to       
biological pathways and may modulate disease suscep-
tibility, outcome, and progression. Bioinformat-
ics examinations of coordinates microarray and geno-
typing information cases controls appear changes 
in quality expression of both protein-coding 
and little and long administrative RNAs, as well as 
quantitativetranscriptional contrasts between Stack and 
non-demented control brains and reconfiguration 
of practically significant atomic interaction structures 
in Stack. Recent years have seen significant progress in 
the systematic transcriptome study of neurodegenera-
tive conditions like amyotrophic lateral sclerosis,              
Parkinson's, and Alzheimer's diseases (AD), pointing 
to patterns like dysregulation of genes associated with 
neuroinflammation, splicing, intracellular signaling 
pathways, and mitochondrial dysfunctions. 

Numerous major quality alterations in Advertisement 
and other neurodegenerative illnesses may go             
unnoticed by differential expression investigation of 
entirety transcriptome NGS datasets, which moreover   
recognizes recently unidentified administrative RNAs 
in expansion to perceived exons and transcripts. There 
are two essential conceptual propelling focuses for the 
examination of this kind of information. The way bet-
ter known and more regularly utilized approach 
(Cufflinks/TopHat/Cuffdiff) begins with arrangement     
gathering and transcript remaking, performs wealth 
gauges, and assesses differential expression. Cufflinks   
produces a scanty list of transcripts that "clarify" the 
peruses found in an RNA-seq explore by turning the   
comparative get together challenge into a numerical 
issue (most extreme coordinating in bipartite charts). It 
performs best with paired readings, when there is a 
proportionate amount of alternative splicing variation, 
and when there is a pertinent change in gene. Despite 
the fact that complex, subtle changes in gene  

 

 

expression may also go hand in hand with apparent 
changes in the transcriptomes of neurodegenerative 
disorders, these changes may actually be a reflection of 
significant variations in the alternative splicing pattern. 
This technique is therefore unlikely to be able to han-
dle analyses like those related to, for instance, the     
cognitive stratification of LOAD samples. 

The second method for analyzing NGS transcriptome 
datasets is predicated on the idea that a "ad hoc"        
normalisation method should be used and that a bino-
mial negative distribution is the best model for the         
distribution of reads on the target genome. Be that as it 
may, since this strategy depends on examined checks 
related with each quality and is hence heartless to at 
slightest a few of the related grafting changes related 
with the movement of neurodegenerative occasions, it 
does not (however) give related data on the basic   
transcript varieties. On the other hand, due to the mod-
est and widely dispersed changes in gene expression 
that may only be discovered by statistical values [false 
discovery rate (FDR)] being reported as non-
significant. 

The third strategy involves the exceptional strategy of 
comparing to the essential examination of microarray 
datasets: firstly perform upper quantile normalization 
of the values of gene-associated Perused Checks per 
Million; and then later assess differential expression 
with a correct t-test; and lastly rectify numerous testing 
utilizing the Benjamini–Hochberg approach. 

A procedure proposed by a few bioinformatics analysts 
for the assessment of positioned differential quality 
expression in neurodegenerative infections, particular-
ly in cohorts stratified by cognitive weakening, is to 
apply to the same tests two differential quality expres-
sion strategies from the three which we have recorded 
over; relate by sign and compare the Log2 Overlap Al-
ter values, without in a to begin with occasion forcing 
a measurable limit or indeed considering the FDR val-
ues; at long last, to apply a straightforward direct 
demonstrate with leftover plots to assess the insights 
and the residuals. As it were those qualities that appear 
the same sign of variety between two strategies, with a 

Log2FC of at slightest ±0.40, ought to be included in a 
differentially communicated quality list for the conse-
quent utilitarian examinations. The measurement 
(rectified P-values) of the strategy that worked superior 
for the FDR assessment ought to affirm the era of solid 
comes about with this straightforward technique. 
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Potential of metabolomics in multiple           
sclerosis 

Multiple sclerosis (MS) is a chronic, progressive,        
inflammatory, demyelinating neurological disease of 
the central nervous system that usually affects young 
adults. It affects over 2.5 million people worldwide. 
Though the exact reason for the cause of multiple      
sclerosis is unknown to date itself, genetic and           
environmental factors appear to play a role in its        
etiopathogenesis. In order to recognize the metabolic 
modifications related to MS progression, metabolom-
ics research was executed using biofluids or tissue 
samples from rodent models and human patients.  

Identifying and measuring the concentrations of         
metabolites, which are low-molecular-weight tiny       
molecules (1 kilo Dalton) produced from the               
metabolic pathways tying numerous biological activi-
ties together, is the goal of the rapidly expanding,        
data-driven field of metabolomics. Multiple systems 
biology approaches such as genomics, epigenomics, 
and proteomics have been applied to the study of        
MS and have yielded valuable insights into the patho-
genesis of the disease. Despite these advances,             
there remains a need for additional tools to understand 
the precise etiopathogenesis of MS. There is also a sig-
nificant unmet need for diagnostic and prognostic bi-
omarkers in MS, especially in progressive forms of the 
disease, which are fulfilled by metabolomics.               
Hereafter, the applications of metabolomics in multiple 
sclerosis are reviewed: 
 

Applications of metabolomics in multiple 
sclerosis: 

Cerebrospinal Fluid (CSF) - Because of direct inter-
changes between CSF and brain tissue, metabolic         
alterations in CSF are informative that reflect existing 
physiological shifts. Therefore, CSF analysis has been 
generally applied in metabolomics-based MS studies. 
In MS-derived CSF, the mean concentrations of             
choline, myoinositol, and threonate were elevated, 
while 3-hydroxybutyrate, citrate, phenylalanine,            
2-hydroxyisovalerate, and mannose were decreased     
(p 0.05), pointing to changes in the phospholipid and 
energy metabolism. Additionally, it was discovered 
that MS-induced inflammation was linked to a greater 
lactate level and a decreased phenylalanine level in 
CSF. 
Plasma and serum - In a recent study using untargeted 
high-resolution metabolomics to plasma samples to 
identify primary progressive MS-specific signatures 

revealed abnormal reductions in fructose,                 
myo-inositol, pyro-glutamate, threonate, and leucine 
in the MS patients, whose levels of glutamine,               
glutamic acids, and ornithine were enhanced.                  
Additionally, the serum kynurenine pathway (KP) 
characteristics, which correlate with disease severity 
scores, are substantially related with the MS subtype. 
The observed fluctuating levels of KP metabolites         
offer a mechanistic insight that may explain the 
change from the less severe secondary progressive 
multiple sclerosis (SPMS) disease forms to the more 
severe remitting multiple sclerosis (RRMS) illness 
forms.  
  Urine - A study revealed that a set of 8 metabolites      
in urine were potential markers for MS. In another 
study, MS metabolic profiling was compared with       
other neurological diseases and robust controls.              
The investigators performed a similar urinary              
metabolomic analysis in animal models. Their results 
showed a consensus of variations in the aspartate         
pathway in humans and rodent urine. 
   Brain tissue - Using computational technologies as-
sociated with magnetic resonance imaging, a non-
invasive metabolite scan on the white matter was real-
ized. By comparing RRMS patients to healthy con-
trols, glutamic acid, creatine, N-acetyl aspartate, and 
choline were the key variables decreased in RRMS. 
Even though no novel metabolite markers were re-
vealed for RRMS diagnosis, this study inspires future 
metabolome imaging for brain diseases. 
For identifying the therapeutic target - In one study, 

the workers found multiple pathways related to fatty 
acid metabolisms that vary between myelin oligoden-
drocyte glycoprotein (MOG) -induced Experimental 

autoimmune encephalomyelitis (EAE) mice. The de-
creased levels of u-3 and u-6 polyunsaturated fatty ac-
ids were typical signs of EAE mice. In their following 
work, treatment of resolvin D1, a downstream metabo-

lite of u-3, in the EAE mice hinders the progression of 
MS-like disease. Their further investigation of the            
resolvin D1 effect revealed underlying mechanisms 

involving the induction of regulatory T cells, the              
polarization of monocytes/macrophages and microglia 
into the M2 phenotype, and the induction of inflamma-

tory responses. 
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Given that it has the greatest mortality rate of all major 
malignant cancers and a very low rate of survival,              
pancreatic cancer is regarded as the deadliest type of 
the disease. The difficulty in diagnosing pancreatic   
cancer is one of the main causes of this. The screening 
tests available now are not able to detect early-stage 
pancreatic cancer in asymptomatic people. It has been a 
medical problem since pancreatic cancer is often not 
discovered until it has spread to other regions of the 
body and is too advanced to be surgically removed. 

Proteomics has made an early diagnosis and better 
treatment options available for pancreatic cancer        
research. The term "proteome," originally used in 1994, 
refers to the whole collection of proteins expressed by a 
certain genome, cell, tissue, or organism. The primary 
method used in proteome study is proteomics. Two     
categories of proteomics research are now being       
studied: proteomics of cell-mapping seeks to define 
protein-protein interactions to paint a picture of the     
intricate networks that make up intracellular signaling 
pathways; proteomics of protein expression tracks the 
widespread expression of many proteins within a cell 
type or tissue and quantifies how patterns of expression 
change under different conditions. 

Protein separation and protein identification are the     
two important steps in the analysis of proteomics.       
Using gel-based methods like Two-Dimensional                
Difference Gel Electrophoresis, it was found that the 
serum of patients contained greater levels of the pro-
teins: mannose-binding lectin 2 and myosin light chain 
kinase 2, two potential biomarkers for pancreatic can-
cer. This method is accurate, it can also detect post-
translational modification or alternate splicing. Apart 
from this, protein microarrays and phosphor-
proteomics are also currently used. 

Pancreatic cancer pathogenesis studies include                   
Smad4 knockdown (S4KD) pancreatic cancer cell               
lines which are screened for the centered molecules 
downstream of TGF-beta with the help of cDNA                
microarray and it was observed that the signaling               
pathways had been one-of-a-kind in line with the 
Smad4 status. Four of eleven spots overexpressed in 
pancreatic cancers had been the enzymes in the                   
glycolytic pathway, which can be correlated to tumor 
invasion, metastasis, or resistance to therapies. 

                                                                                             
The upregulation of mucin-1 expression increases                
the invasiveness of pancreatic cancer cells. In more 
than 80% of instances, diabetes mellitus   and pancreat-
ic cancer are linked. By using MALDI-TOF, the pe-
ripheral and portal sera from patients               with pan-
creatic cancer to those of controls and people with 
chronic pancreatitis were compared. Several              
pancreatic cancer cell lines were also examined in            
conditioned media. It was proposed that a pancreatic 
cancer-related diabetogenic factor was a 14-amino            
acid peptide generated from a tumor that shares               
100% homology with an S-100 calcium-binding               
protein. This research may offer fresh perspectives on 
diabetes related to the pancreatic cancer process.          
A variety of proteins may play crucial roles in the de-
velopment of pancreatic cancer.  

In a high-risk population, proteomics can screen               
and identify the immunogenic membrane antigens for 
the early detection of pancreatic cancer. The                   
most widely used marker is the serum glycosylation 
marker CA19-9. Serum macrophage inhibitory                  
cytokine-1 (MIC-1) has also recently been identified as 
a novel marker of pancreatic cancer. With a sensitivity 
of 70% and a specificity of 85%, the combination             
of MIC-1 and CA19-9 greatly increased the                            
diagnostic precision. In pancreatic cancer, drop in the 
plasma level of CXC chemokine ligand 7 was ob-
served. For the diagnosis of pancreatic cancer, CA19-9 
and CXCL7 together have better discriminatory power 
than the former alone. These discoveries might help 
with early pancreatic cancer identification and offer a 
new diagnostic  alternative. Other proteins that could be 
used as distinguishing markers include phosphoglycer-
ate kinase 1 (PGK1), histone H4 cyclin I, and Rab GDP 
dissociation inhibitor 2 (GDI2). 

Pancreatic cancer responds differently to single or com-
bined drug treatments. It has been proved through the 
analysis of proteomics that seven proteins can be used 
in the estimation of the sensitivity of pancreatic cancer 
to the drug gemcitabine. Increased expression of heat 
stress protein HSP27 was related to higher resistance to 
the drug. The emerging field of immunohistochemistry 
has made it possible identification of new molecular 
targets for treatment. Research is being done to increase 
the sensitivity, specificity, and reproducibility of the 
biological markers to improve the methods of early di-
agnosis and treatment of pancreatic cancer. 
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Proteomics is the study of a set of proteins or the proteomes, which includes protein interactions, functioning, 
and structural study. The sequence differs from organism to organism and for different organs.  
This study helps in functional annotation that includes total number of genes in a genome, also has application 
for protein modifications that has post translational protein modifications which works in response to intracel-
lular and extracellular signals within the cell. Subcellular location for proteins can be identified which forms 
3D protein map which includes protein regulation.  
 

Mass spectrometers consist of an ion source which con-

verts it to analyte molecules into gas-phase ions, based 

on m/z ratio, in proteomic it helps to identify protein by 

looking through nucleotide and protein databases. Post-

translational modifications, protein, peptide sequencing 

is done by tandem mass spectrometry. This includes 

three stages: sample preparation, sample ionization, and 

mass analysis, and provides better accuracy. As during 

searches in bioinformatics protein databases, peptide 

matching occurs which is necessary.  

 

Proteome analysis can be done in two ways: top-down, 

where proteins are separated in the sample before it is 

individually identified, second is bottom-up also known 

as shot-gun, here, proteins are digested in the sample 

first into a complex peptide mixture and then analysis of peptides is done. 

 

Heart diseases are a widespread problem, due to lack of information about the disease, late diagnosis, prote-
omics helps to crack it as it investigates cellular mechanisms in cardiac dysfunction.  

 

This can be classified on three ma-
jor functions: cytoskeletal and      

myofibrillar proteins involved in        
extraction and contraction process, 
energy production proteins related 

to myocardium impair, proteins 
related to stress having heat shock 
proteins in heart failure. A recent 

example for this is biomarkers of 
cardiomyocyte necrosis to find     
indicators for cardiac injury. 
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Melanoma cancer is the most intruding malignant skin cancer, which increases the rate of death if not caught               
early. It’s a type of cancer that is responsible for forming tumours in melanin-forming cells. Melanin-forming 
cells are those cells that play a vital role in producing pigment or giving colour to the skin. People who have fair 
skin complexions, or those who are blonde or have blue eyes, need immediate   treatment. 
 
 
After leukemia, this cancer kills nearly 80% of people. As these melanoma cancer cells start moving to other 
parts of the body, it becomes really very hard to cure this and the chances of effective treatment decrease. There 
are currently ineffective prognostic and diagnostic methods. New methods and different diagnostic methods can 
lead to new ways of treating this cancer and in a more precise way.  
 
Proteomics is one of the most rapidly expanding fields in mainstream medicine and can be identified as the                   
global description and differential expression of the whole protein complement system in a cell or its tissue         
or even a whole organism. Proteomics refers to the proteome of an organism, which defines a set of proteins               
that are being produced in an organism’s body. For melanoma cancer, the proteomics shot-gun technique has 
shown positive aspects towards treating this cancer. Here, in this technique, different serum samples are                  
mixed together using HPLC—high performance liquid chromatography in combination with mass spectrometry.  

Protein microarrays are another proteomics-based strategy for identifying serum autoantibodies. Protein                 
microarrays dispense proteins that are purified, recombinant or even can be isolated from tumour cell lysate on 
nitrocellulose membranes. After that, they are cultured with sera from various populations. Advantages                
include the ability to identify autoantibodies to proteins with posttranslational changes, such as glycosylated     
proteins, and the requirement for fewer samples and reagents.  
 
However, it might be difficult to pinpoint the precise immune-reactive proteins in the corresponding protein 
fractions. concentrated on the sub-proteome of glycoproteins rather than scanning the complete proteome.     
Dual lectin affinity chromatography was applied to take out glycoproteins from the lysate of the cell line.                  
According to the National Cancer Institute, proteomic-based biomarkers are going to be discovered as they are 
important for early detection of the disease. 

Direct tissue proteomics in human diseases: 
potential applications to melanoma research 
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Cardiovascular disease has led to several deaths around the world and the number is increasing every year. 

To address these issues proteomics techniques are used like cDNA microarrays and serial analysis of gene 

expression and many more. To do all the processes, there should be sample preparation and in the end 

identification of protein so as to visualize it. 

 

To separate the proteins the majorly used method is 2-D electrophoresis. In the in first dimension the      

proteins are separated on the basis of their isoelectric point and in second dimension they get separated on 

the basis of molecular mass. 

 

For the detection of the proteins, labelling of proteins are done with N-hydroxy succinimidyl ester. This 

will label the protein while 2-DE is performed and can be visualized by scanning those proteins. 

 

 

Bioinformatics is the central tool 

which analyse protein expression in     
2-DE. There are different bioinformat-
ics tools to identify proteins on the     

bases of chemical data and much more.  

 

 

Dilated Cardiomyopathy is a disease 

with unknown etiology but through 

proteomics there are around 100                 

cardiac proteins identified to have              

altered gene expression in this disease. It was found recently in mouse that activation of myopathic cas-

cade is done by protein kinase- MKK6. 

 

Through the proteomics of cardiac myocyte gene like MLC. Through the PTM of MLC1 gene it shown 

phosphorylation at two sites of the fraction which was studied in 2-DE. Proteomics also helps to study 

about the cardiac specific antigen which induces an immune response during a heart disease. The result              

of studies shows expression of diphosphorylated from of HSP27 is connected with healthy blood vessels.  

So, through the proteomics studies it is now possible to address important issues in this field of biomedi-

cine. In addition, these studies provide us with information regarding biomarkers and probable drug                

targets. 

 

Keywords: 2-D electrophoresis, cardiac myocytes, gene expression 
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Dr. Parth Pandya | parthp@nuv.ac.in | Assistant Professor | School of Sciences, Navrachana University, 

Vadodara 

Huntington’s disease is a neurodegenerative disease that mainly affects the basal ganglia and cerebral cortex of the 

central nervous system. The symptoms of this disease are disturbances in motor, cognitive, and behavioural as-

pects. As of now, there is no cure for this disease. In this disease, there is the death of neurons present in the           

striatum, which play an imperative role in the uptake and utilization of gamma-aminobutyric acid (GABA). In   

presymptomatic patients, there is degeneration of cortical pyramidal neurons and striatal neurons, which project to 

the striatum and substantia nigra regions, respectively. In the brain, diagnosis of HD leads to total volume loss of 

the brain’s parts. In addition, different cellular activities increase, including reactive microglia in the striatum and 

cortex areas, in the Globus pallidus, and the adjacent white matter. From a genetic perspective, there is a mutation 

in the HTT gene that results in the formation of abnormal proteins that are responsible for the disease. 

 

Huntington's disease is caused by an AUTONOMAL DOMINANCE mutation in HTT PROTEIN (Huntingtin). In 

huntingtin protein, the polyglutamine (poly Q) domain extends beyond its threshold value of 36 glutamines. This 

condition can arise at different ages depending on the length of the mutant polyQ expansion, with 40-50 repeats 

reflecting adult-onset HD and 50-120 repeats being a juvenile variant of the illness. The huntingtin protein is cod-

ed by the HTT gene found on chromosome No.4. This gene is critical for brain development and prenatal develop-

ment. The Huntingtin protein is involved in activities like chemical signaling, transporting materials, attaching to 

proteins, and preventing the cell's self-destruction (apoptosis) process. The molecular weight of this protein is 350 

kDa, which occurs as an elongated super helical solenoid having a flexible structure due to which it can alter its 

activity. Organisms rarely possess the N-terminal polyQ domain at amino acid. The smallest ‘true’ polyQ occurs 

with 4 glutamine repeats in all vertebrates. But the number of glutamines with the longest polyQ tract is found in 

humans. The highest levels of this protein are found in the brain and the testes. In the brain, it is present in all neu-

rons, glial cells, etc. Its subcellular localization is very complicated and dynamic. This protein can change its 

shape and conformation based on its location. This protein colocalizes with many organelles, including the endo-

plasmic reticulum, Golgi complex, and endosomes. Also, this is observed in the axonal processes, synapses, mi-

crotubules, clathrin-coated vesicles, etc. 

10 
Proteomics related study in  

Huntington’s disease 

Hitarth Kansara| hitarth.kansara@nuv.ac.in | First Year Biomedical Science | School of 

Science, Navrachana University, Vadodara 
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Huntingtin has a large number of 

domains that aid in its interaction 

with more than 200 different pro-

teins. HTT protein interaction is 

done by microtubule-based axon 

trafficking. It mediates short-range 

transport along the actin cytoskel-

eton at the cell cortex. Mitochon-

drial movement along neurites is 

also mediated by HTT. Because its 

c terminus has an active nuclear 

export signal, this protein travels 

between the nucleus and the cyto-

plasm. In brain cells, misfolded 

mutated polyQ HTT forms aggre-

gates that have certain toxic prop-

erties.  

 

 

This misfolding overloads ubiquitin-proteasomal degradation, which is an imperative aspect of maintaining 

the cellular homeostasis of protein recycling. There will be enhanced proteolysis and preference for N and 

C-terminal cleavage fragments in the sick brain, particularly in the striatum. HD is associated with mito-

chondrial dysfunction. 

 

 

 

 

 

 

 

 

 

Therefore, we can see that Huntingtin is involved in various functions mediating different activities in the 

brain, but due to mutation, it can result in non-functional protein aggregation in various brain regions, 

causing degradation of brain regions, specifically the basal ganglia and cerebral cortex. 
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Proteomics of Skeletal muscles in aging, atrophy 

and insulin resistance 

Parth Kandoi & Jalaj Sharma |21166013@nuv.ac.in | First Year Biomedical Science | 

School of Science, Navrachana University, Vadodara 

Skeletal muscles are the largest tissues of our body, which play a very crucial role in movement and locomotion of 

body and also important for metabolism as well. Proteomics by definition is a large-scale characterization of all 

the protein components of the cell line, tissue or organism. Study of these proteins and physiology of muscles are 

vital in studying the mechanism of insulin and its effect. As almost ~80% of glucose disposal is stimulated through 

insulin. Muscle strength keeps declining with aging, to overcome this phenomenon increasing physical activities is 

the only known way to increase strength and reduce the effects of aging and muscle atrophy. This article describes 

proteomics and effects of various physical activities and exercises on the skeletal muscles and how does it assist 

Insulin resistance curing and increase strength while aging and effects of atrophy in muscle is reduced. 

Proteomics of Skeletal muscles in aging, atrophy and insulin resistance. Skeletal muscle fibers are some of the 

most abundant cellular components of the higher organism’s body especially in the mammals. It constitutes almost 

40% of the body mass in healthy humans and also plays vital role in locomotion, survival and metabolism of entire 

body.  

Skeletal muscles. 

Skeletal muscle contributes to multiple functions in the body. The main function of these muscles is to convert the 
chemical energy into the mechanical energy to create movements. Skeletal muscle fibers are highly durable, as it 
can withstand considerable changes during physiological adaptations while exercise training, natural ageing of 
muscles, and also during vivid pathological conditions for example, insulin resistance and other neuromuscular 
diseases. 

Muscle physiology. 

There are mainly 3 types of muscles in mammals: 1. skeletal, 2. cardiac, and 3. smooth muscle. Skeletal muscles 
which are attached to the bones and provide the body structure and strength. Cardiac muscle constitutes the walls 
of the heart, which allow the blood to be pumped through the entire vasculature. Smooth muscles are found in the 
blood vessels, GI tract, in bronchioles etc., 

Muscle Aging. 

While understanding how the physical activities of the daily life affects muscle physiology in elder people, it 
might help in developing various new interpretations that, through targeting the similar mechanisms which acti-
vates from physical activities, could help in preventing the development of the muscles weakening along with ag-
ing. Ample studies have interpreted the impact of a, sedentary lifestyle and low physical activity on the outcomes 
on the health of an individual in many age groups young as well as elder. Physically inactive, either for a longer or 
shorter period, undesirably affects the performance of muscles and is also associated with reduced aerobic capaci-
ty, as well as diminished sensitivity towards insulin and basal metabolic rate wiz. BMR. Additionally, physical 
activity itself has been proven to be improving and regulating metabolic homeostasis and efficiency. Overall, an 
active lifestyle can be achieved by this. 

 

Conclusion. 

Skeletal muscles are the largest source storage for glucose in animal bodies. Insulin along with exercise are the 
key stimulators of skeletal muscle’s reception of glucose.  
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The most prevalent gynaecological endocrine illness, 
polycystic ovarian syndrome (PCOS), involves        

numerous genes, numerous pathways, and intricate 
hormone secretion systems. Genomic, transcriptomic, 
and proteomic analyses are components of omics, 

which are quick and efficient techniques for examining 
disease pathogenesis. The use of omics analysis in 
PCOS has the potential to reveal novel mechanisms 

underlying the pathophysiology and aetiology of the 
condition. Additionally, it offers fresh viewpoints for 
locating possible biomarkers and creating fresh      

treatment targets. 

Cumulus and mural cells (GCs) are the most abundant 

cells in the ovary. GCs are closely associated with the 

development of oocytes and play an essential role in 

both folliculogenesis and steroidogenesis. Previous 

studies have shown that GCs contribute to the process 

of oocyte maturation by tight regulation and controlled 

changes in steroid hormones in the pathogenesis of 

PCOS. 

Retrieval of GCs 

After the patients who got the extended gonadotropin-

releasing hormone agonist treatment provided their 

informed consent, GCs were extracted from follicular 

fluid obtained by ultrasound-guided transvaginal     

oocyte retrieval. Human chorionic gonadotropic      

hormone (hCG) injection was followed by oocyte    

retrieval 36 hours later, and follicles with a diameter 

greater than 15 mm were then punctured with a needle. 

For further investigation, follicular fluid aspirates were 

purified, centrifuged, collected in sterile tubes, and 

stored at -80°C. 

 

RNA−Seq Analysis and Quality Assessment 

An Agilent 2100 Bioanalyzer was used to extract the 

RNA, and an RNeasy Mini Kit was used to purify it. In 

accordance with the Illumina protocol, samples were 

processed (New England Biolabs, Massachusetts,    

United States). Samples were sequenced using an    

Illumina HiSeq 2500 after cDNA synthesis. Using 

TopHat2's default settings, clean reads were aligned to 

the reference genome. 

MeDIP-Seq Library Construction 

Using the Zymo Research DNA Methylation IP Kit, 

MeDIP was conducted to examine genome-wide  

methylation. Using an antibody that can recognise 

5mC, the methylation region of the genome is          

immunoprecipitated using the MeDIP technique. 

Based on internal repeat annotation in GFF3 format 

and gene annotations made available by JGI, DMRs 

were allocated to genomic areas. 

Screening and Clustering Analysis of Differentially 

Expressed mRNAs, DELs, and DEMs 

In the R programming environment, data preprocessing 

and follow-up analysis were carried out. The edgeR 

software was used to create the lists of DEGs, DELs, 

and DEMs between controls and PCOS cases. On the 

basis of the Euclidean distance, hierarchical clustering 

analysis was carried out to produce a summary of the 

lncRNA, miRNA, and mRNA expression profiles. 

 

lncRNA, miRNA, and mRNA Prediction and       

Coexpression Network Construction 

The TargetScan and miRcode databases' prediction 

results were used to predict the miRNA target genes. 

The paired and anticipated possible target genes were 

those transcribed within a 10-kb region upstream or 

downstream of the lncRNAs. Using the stats and 

pcaPP R packages, the expression of differentially   

expressed mRNAs, DEMs, and DELs was examined 

using Pearson's correlation coefficient. 

Functional Enrichment Analysis 

The Database for Annotation, Visualization and       

Integrated Discover was used to perform the KEGG      

pathway enrichment analysis in each module and     

network (DAVID). The Ovarian Kaleidoscope         

Database provided access to 437 genes associated to 

steroid metabolism and a total of 370 genes related to 

follicle formation. The Human Protein Atlas Database 

was used to extract 1496 human transcription factors 

(TFs). The common genes that were the subject of this 

work were identified with the aid of the Venn diagram 

tool. 

Ayushi Patel | 19166002@nuv.ac.in | Fourth Year Biomedical Science | School of         
Science, Navrachana University, Vadodara 
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24th June 2022  

Inauguration  of new      

series Biomed alumni        

connect    

17th January 2022 

formation of new 

committee 

 

30th July 2022  

Second session of    

Biomed alumni          

connect 
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