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WHAT’S NEW?  
 

PLANT MOLECULES AS POTENTIAL ANTIVIRAL DRUGS 

AGAINST COVID-19 

This article is collated by Dr. Divyashree C. Nageswaran, TGI, UK 

Viral infections are reported to affect ~3-5 million people a year. The infections range from a mild 

common cold to deadly one like COVID-19, intimidating people’s health and even their lives. 

Although vaccines have been controlling many viral diseases, anti-viral drugs may help in tackling 

some highly infectious diseases. In the recent times, there has been a significant progress witnessed 

on the development of novel anti-viral drugs. Newly developed drugs majorly fall into three 

groups, Nucleotide analogues, nucleoside analogues and some special inhibitors of viral enzymes. 

Most FDA-approved drugs are nucleotide analogues that include, Favipiravir, Remdesivir, 

Ribavarin and Galidesivir, have been considered to target viruses, including SARS-CoV-2 by 

acting as RNA-dependent RNA polymerase (RdRp) inhibitors, where the enzyme mediates viral 

replication. Other possible drugs like Saquinavir, Tipranavir, Lonafarnib, Tegobuvir, Filibuvir, 

Cepharanthine and Olysio have been identified to possess antiviral activity, and in silico 

predictions suggest that they are potential inhibitors of RdRp activity. In addition, the main 

protease called 3-chymotrypsin-like protease (3CL_protease) are targeted to inhibit replication as 

they are important for cleaving polyproteins into RdRp and other replication-involved proteins. 

Hence, FDA- approved drugs of HIV protease inhibitors, including Indinavir, Amprenavir, 

Atazanavir, Darunavir, Lopinavir, Ritonavir, Nelfinavir and few more along with nucleotide 

analogues like Remdesivir were computationally analysed. However, in vitro testing and clinical 

trials are absolutely mandatory to prove that the potential drug molecules help in treating COVID-

19.    

Phytochemicals, on the other hand, could serve as an alternative source of treatment and cure 

owing to their non-toxicity, low-cost, minimal side-effects and most of all potential antiviral 

properties. Globally, around 2500 medicinal plant species have been identified to treat many 

infectious diseases. A vast repository of bioactive components, including alkaloids, terpenes, 

flavonoids, polyphenols, quinones, saponins, proanthocyanidins, steroids, lignins, thiosulfonates, 

tannins, polysaccharides and coumarines have been identified to combat several viral infections. 

Traditional Ayurveda and Chinese medicines that uses various medicinal plant metabolites have 

shown to have potent antiviral activities. Hence, it is important to investigate on such medicines 

as well for its potential to emerge as novel antiviral agents against viral infections, including the 

current pandemic. 
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Numerous screening studies have been conducted until today so as to identify the antiviral 

potentials of plants and their specific parts (e.g. leaf), and also test for antiviral efficacy through in 

vitro and in vivo tests. For example, two plant compounds, namely; glycyrrhizin and lycorine were 

isolated from Glycyrrhiza uralensis and Lycoris radiata, respectively showed strong antiviral 

activity against the RNA virus, SARS-CoV, which caused the pandemic years before the current 

one. Likewise, previous works also propose that natural compounds have a broad-spectrum of 

antiviral properties against RNA viruses, including specific types of poliovirus, parainfluenza 

virus, and respiratory syncytial virus by curtailing its replication process. In this context, virtual 

screening of phytochemicals are conducted for its inhibitory mode of action against the main 

protease, structural (e.g. spike protein) and non-structural proteins (e.g. NSP12 encoding RdRp) 

of RNA viruses, including the beta-CoV, SARS-CoV-2. Such in silico methods have predicted 

plant antiviral compounds like polyphenols, flavonoids and other natural products that can act 

against SARS-CoV-2. Indeed, it is essential to carry out in vitro and in vivo randomized clinical 

trials to launch prospective drug molecules from plant sources as the primary lead in blocking 

replication. 

In addition to that, nutritive phytochemicals may prove beneficial in stimulating a good immune 

response against the COVID-19 condition. Immune responses that are induced by the later stages 

of viral infection are called the “cytokine storm”. They are basically associated with excessive 

levels of pro-inflammatory cytokines and widespread tissue damage. In this case, phytochemicals 

may help in initiating an immune response in the early stages to reduce the risk of the infection 

progressing further up to the occurrence of a cytokine storm. For example, Curcumin is a 

phytochemical component of turmeric controls the expression of cytokines, transcription factors 

(e.g. PPAR-gamma), enzymes and adhesion molecules that contribute to inflammation. With its 

anti-inflammatory effect catalyses PPAR-gamma activation, which blocks the cytokine TNF-alpha 

that is responsible for inflammation. Hence, these natural and nutritive compounds can be a 

therapeutic option to prevent inflammatory effects after the occurrence of CoV infections. 

 

Dr. Abraham Peele 

Assistant Professor 

VFSTR 
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ARTIFICIAL INTELLIGENCE ENTERS THE CANCER 

DOMAIN 

Cancer is evolving to be the second worst threat to humans after the cardiovascular diseases. 

Millions of people around the world are being diagnosed with cancer and the mortality rate graph 

doesn’t seem to fall down. Not knowing the major cause of this deadly disease has been the biggest 

factor in this growing trend and not having a complete cure or any prevention has just added to the 

seriousness of its existence. 

Despite all these drawbacks, there’s always a hope to arrive to successful research and 

development of diagnostic analysis to help prevent the spread. With the great advent of the biotech 

study, we have managed to get to the roots of the different pathways that trigger the malignancy 

in the human body, yet getting to a cure is not concrete. This is where deep learning and artificial 

intelligence are playing great roles. 

Usually cancer tumors are detected in the later or final stages and there is not much scope of 

treatment as the tumor has already spread enough to cause harm. The fact that early detection of 

malignancy could help in recovery has been a driving force for the AI enthusiasts and hence they 

have diverted their attention to help the health and medical sector function before time to save 

lives of the many that fall prey to cancerous tumors. 

Many technological advancements are helping to collect, analyze and use the data of various 

previous health cases to help in the diagnosis and treatment of the cancer patients. For instance, 

when a young girl completed her routine follow-up in the USA, the reports showed an occurrence 

of medulloblastoma that is, a cancerous tumor in the brain which the young girl had already been 

recovered from through various radiotherapy treatments. The consulting doctor thought of 

suggesting her with the same treatments as she had priorly been treated with but due to one of his 

past experiences he decided to take a back seat and decide a different journey for her diagnosis. 

He proceeded with the full genome-methylation analysis which analyzed the different 

hydrocarbons attached to the DNA. The concept behind this step strongly relates itself to 

epigenetics, a process in which the gene activity is altered without any mutation in the underlying 

genes. Once the results were obtained, he forwarded these results to a German Cancer Research 

Centre which had newly developed an AI system which could differentiate between the cancer 

types. Also, the analysis of the methyl groups helps to differentiate in the different cancer types. 

After processing all the information obtained, the doctor came to a conclusion that his patient was 

suffering from glioblastoma which was a completely different type of cancer when compared to 

medulloblastoma. If he had continued with the treatment and therapies for medulloblastoma, it 
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would have severe effects on the patient and her cure would have stayed on the difficult side. This 

is an accurate illustration of the implementation of AI in the field of cancer genetics.  

Some researchers are also working on the implementation of AI during screening tests so that it 

becomes easier for detection of tumors as well as patients with high risk of cancer. Identification 

of metastatic areas during regular testing can be carried out with a high percent of accuracy due to 

improved algorithms and more advancements in the software that are being developed to cater to 

these medical needs. Scientists have successfully obtained the software tool which helps to detect 

the cancer type quite accurately. 

Unlike most of the cancer detection systems, prostate cancer is detected by biopsies using a 

standard set of positions on the prostate but in such a case the cancer can be missed. So, a new 

approach is using a multiparametric magnetic resonance imaging (MRI) in which different MRI 

scans are combined. This growing strength of AI will surely bridge the gap between diagnosis and 

treatment. 

Huge software companies like Google are executing projects which will help medical sciences to 

grow and come to light. The development of microscopes with advanced software is also expected 

which will replace the traditional microscope in terms of cost and accuracy. This would help in 

obtaining quick results of tests which will help speed up the treatment. One of the recent published 

paper by a genomic team in Europe states that they have been able to successfully devise a deep 

learning algorithm that can help to identify molecular alterations from the images of different 

cancerous tumors. Also, they have mentioned about the accuracy of obtaining cancer patient 

biopsies for a few genetic alterations which could help doctors in deciding the treatment options 

after confirming their specificities. 

The output of a combination of AI and Biotechnology will have a massive positive impact in the 

future of medical sciences for prediction, diagnosis and recovery. 

Mayuri Rane 

Thadomal Shahani Engineering College 

Student 
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XENOBIOTICS – MANMADE THREAT TO ENVIRONMENT 

 

Xenobiotic (Gk. xenos = foreign and biotics = of or pertaining to life) compounds are man-made 

chemicals that are present in the environment at unnaturally high concentrations, toxic and 

detrimental to animal life and our natural ecosystem. The xenobiotic character means that their 

structures and functions are not easily understood by existing degradative enzymes, which results 

in their huge accumulation in the environment. Many kinds of xenobiotics occur in the waste 

effluents produced by the manufacture and consumption of commonly used synthetic products 

from pharmaceutical, textile and food industries. 

Xenobiotics, majorly released into the environment are numerous different halogenated aliphatic 

and aromatic compounds, polychlorinated biphenyls (PCBs), alkyl-benzyl sulphonates, nitro-

aromatics, and polycyclic aromatic hydrocarbons. These toxic compounds often enter the 

environment as components of pesticides, fertilizers, persistent organic compounds (POPs), drugs, 

pharmaceuticals and personal care products (PPCPs) and herbicides and are progressively 

becoming more concentrated in each link of a food chain, a process known as bio-magnification. 

An example would be the increased use of DDT as a pesticide (a health hazard banned from US 

in 1972) which was recognised as a carcinogen and had implications in the reproductive failure as 

observed in birds. The aquatic life is profoundly more predisposed to the ill effects of 

environmental accumulation of these compounds in wastewater. Accidental oil spills are one of 

the major sources of marine pollution due to this. It has been observed that the biochemical and 

physiological properties of soil get altered hugely which again negatively impacts the survival and 

sustainability of plants and other living organisms.  

Fundamental research has revealed that various microorganisms are capable of degrading a wide 

variety of organic pollutants in the environment. Microbial metabolism is generally regarded as 

the most important mechanism of xenobiotic degradation in soil, and it constitutes the basis for all 

bioremediation, bio-reclamation and bioaugmentation strategies. Microorganisms are generally 

able to degrade many of the xenobiotic compounds, but there are compounds that resist 

biodegradation and thereby persist in the environment called recalcitrant xenobiotic compounds. 

Environmental conditions that favor microbial growth and activity in soil, such as temperature, 

humidity and moisture, nutrient availability, pH, oxygen availability will also generally promote 

the metabolic degradation of xenobiotic compounds. 

Bioremediation techniques aim to accelerate the naturally occurring biodegradation process by 

optimizing these crucial environmental conditions. Mechanisms of bioremediation include both 

genetically engineering microorganisms and isolating the naturally occurring xenobiotic degrading 

microbes. The genes responsible for degradation and xenobiotic metabolism are generally encoded 

by transposons, plasmids or even cluster genes grouped in the chromosomes. Research has been 
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conducted to identify these genes responsible for the ability of microorganisms to metabolize 

certain xenobiotics which in turn can be used to genetically manipulate and engineer 

microorganisms specifically for this purpose. 

A significant drawback observed is that in some cases a single microorganism may not be totally 

capable of performing all metabolic processes required for degradation of a xenobiotic compound 

and so “syntrophic bacterial consortia” are utilised where a group of bacteria work together in 

conjunction, resulting in dead end products from one organism being further degraded by another 

organism and in this way the entire product undergoes degradation. In depth research of metabolic 

pathways for the biodegradation of specific organic compounds as well as well as other related 

remediation technologies will make purposeful application of biodegradation of xenobiotics 

possible, evading their transformation to hazardous and toxic compounds, unsafe for the 

environment. 

Conclusion– With rapid increase in urbanization and population growth, the indirect increase in 

xenobiotic contamination in food and water is also much anticipated. Even though there are 

physical as well as microbiological methods for detection and environmental eradication of such 

compounds, xenobiotic based contamination is fast becoming a peril to our natural ecosystem. The 

failure of microorganisms in degrading organic pollutants will open up new arenas for focused 

understanding and research to come up with new technology-based innovations, to determine the 

efficacy of these remediation techniques. Hence it is utmost need of the hour for environmentalists 

and researchers to come together, address this issue and develop novel preventive methods or 

remedial approaches to combat this crucial problem for a safer and friendlier environment.   

Debolina Ghosh 

M.Tech Biotechnology 

KIIT University

 

THE JOURNEY FROM 2D CELL CULTURE TO ORGAN ON 

CHIP 

In 1882 Sydney Ringer laid the foundation for discovery of cell culture by keeping a frog’s heart 

beating; in vitro and an experiment by Harrison led to the development of cell culture. Following 

which the 20th century saw tremendous development in cell culture technology. From production 

of monoclonal antibodies to development of human stem cell line, many milestones were achieved. 
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And finally, in the 70s, groundbreaking studies liberated the cell culture world from the traditional 

2d monolayer to the intricate 3-dimensional world. 

What makes 3D culture more preferable? Well, the simplest possible answer is – 3D cell culture 

accurately depicts the in-vivo microenvironment of our cells which the 2D methods doesn’t. In 2d 

culture, cells are grown in a substrate to which they adhere, and a growth medium (specific for a 

particular cell type) containing essential nutrients and growth factors is provided, and the cells 

have access to homogenous amount of media. This is not how the cells that make up our body are. 

In our body, cells are anchored to ECM components, which provides structural support to the cells 

and depending on the tissue, its ECM stiffness and its proximity to blood vessels; the oxygen, 

nutrients and pH gradient varies considerably. This variation in gradients in turn influences vital 

events like cell signaling and cell motility. 2D cell culture also fails to mimic some crucial features 

of tissue, like cellular heterogeneity, proliferation rate, gene expression and polarity. 

 

A. 2D cell culture      B. 3D cell culture 

ECM components are the key players of 3D culture methods: ECM are tissue specific and are 

composed of a wide array of molecules including collagens, elastin, glycosaminoglycans, growth 

factors, proteoglycans; each of which plays a crucial role. For example, collagen and fibronectin 

are known to influence cell migration whereas integrin dependent signaling cascade influences cell 

proliferation and polarity. 

In an experiment, 2D culture of human breast epithelial cells resulted in tumor cell like growth 

whereas the same cell when cultured 3 dimensionally, the cell growth was back to normal. This 

undoubtedly highlights the importance of ECM in regulating complex cellular responses. 
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Over the past decade different methods for culturing cells three dimensionally have been 

developed. They can be broadly classified as – 

1.Scaffold based techniques Here cells are cultured in presence of cell specific ECM like matrices. 

Today a plethora of ECM like scaffolds have been designed and incorporated in cell culture 

techniques, each according to the specific cell. The biomaterial used for scaffold fabrication varies 

from natural polymers like agarose, & chitosan to synthetic polymers like poly glycolic acid & 

polyorthoester. Currently Hydrogels are gaining popularity as biopolymer for scaffold fabrication 

due to their biocompatibility and resemblance to ECM. 

2.Scaffold free techniques Here cells form aggregate called spheroids, which secrete their own 

ECM components. They are best suited to study tumor cell physiology. The only struggle is to 

keep the cells from settling down. This can be achieved by Agitation, magnetic levitation, hanging 

drop plate method etc. 

Organ on chips and the future – Even after years of developing different 3D culture techniques, 

models which resemble the organ level architecture were something yet to be achieved.                                              

Pioneered in 2010 by Donald Ingber, OOC completely changed the scenario. To understand what 

OOC is, pick any organ of your body. Done? Now imagine a miniature version of it in a transparent 

and small chip. That’s what they are- microfluidic devices that mimic miniature organs; rather 

functional unit of organs, fascinating right? 

The success of OOC has opened up a world of possibilities. Researchers are aiming to develop 

Human on chip by integrating multiple OOC in a single microchip, where each OOC represents 

an organ and are connected via a microfluidic circulatory system. The successful fabrication of 

human on chip could provide us a peek into the human physiology, drug efficacy, drug toxicity 

and lot more. Recently ‘personalized medicine’ has created quite a buzz. The idea is to develop 

organ on chip specifically according to the patient’s physiology and then use the OOC for drug 

development. 

Though the idea seems to be promising, as of now it is in its infancy. Bringing an end to animal 

testing doesn’t seem impossible now however. This are just a glimpse of what lies ahead. We are 

yet to see how things unfold in the coming days. The quest for a better model, a better technique 

continues. Who knows, maybe you will bring the next revolution. 

Pragya Paramita Kundu 

Acharya Brojendra Nath Seal College 

Student  
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OPINIONS 

LANDSCAPE OF HUMAN DNA ELEMENTS 

DNA of an organism consists of many encoded instructions that are used by the cellular proteins 

and RNA machinery to enable the diverse functions of living cells and tissues. In simple terms, we 

have genes expressing only at certain time points and in certain tissues, not every gene transcribes 

in every single cell of a complex organism like humans. This is coded by multiple functional 

elements in the genome. To fully understand these functional elements in the assembled human 

genome, a consortium of scientists initiated ENCODE (The Encyclopedia of DNA Elements) in 

2003. This is after the release of human genome in 2001 (The draft sequence, which covered more 

than 90 percent of the human genome, represents the exact order of DNA’s four chemical bases – 

commonly abbreviated as A, T, C and G – along the human chromosomes.) that has about 3.1 

billion bases, and about 20,000 coding genes. 

However, the coding genes only added up to 30 mega bases (1% of genome) and the rest of the 

genome was then considered “junk DNA”. But, many experiments suggested that variation outside 

genes is responsible for trait variation. The first phase of ENCODE (released in 2007) identified 

regions associated with transcription, histone modifications and open chromatin for this pre-

specified 1% of the human genome, using several microarray-based studies. Phase II (released in 

2012) interrogated the whole human genome and transcriptome using next generation sequencing 

technologies like RNA-seq (analyzes the transcriptome of gene expression patterns encoded within 

our RNA.), CHIP-seq (a method used to analyze protein interactions with DNA. It combines 

chromatin immunoprecipitation (ChIP) with massively parallel DNA sequencing to identify the 

binding sites of DNA-associated proteins) and other sequence-based approaches. 

Assays from phase I were extended to multiple other cell lines and transcriptome analysis was 

performed in sub cellular compartments of the cells. In the third phase, released July 2020, 

identified several functional elements associated with gene regulation (transcription factor binding 

sites, open chromatin, and histone marks just to name a few), transcript isoforms, revealed 

landscapes of RNA binding and 3D organization of the chromatin. Phases 2 and 3 together used 

data from 9,239 experiments and from more than 500 cell types and tissues.  

The enhanced view of human genome now has 20,225 protein-coding and 37,595 non-coding 

genes, about 2 million open chromatin regions, 750K regions with modified histones, 1.2 million 

regions bound by transcription factors and chromatin-associated proteins, a total of 0.9 million cis 

regulatory elements and many more. These all add up to more than 80% of genome, and have role 

in regulating gene expression, methylation and maintaining chromosome integrity. This sea of 
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information will enhance our understanding the genetics of disease development, which will have 

major roles in drug development, genomic and personalized medicine. 

Dr. Sujan Mamidi 

Sr. Scientist 

HudsonAlpha Institute for Biotechnology 

Huntsville, USA

 

WHAT’S MY RESPONSIBILITY TOWARDS MY CHILD 

BEFORE BIRTH? 

THE REALIZATION AND CONSEQUENCES OF BEING A CARRIER PARENT. 

ADVANTAGES OF BEING WELL-INFORMED 

There are several families, that say “oh… I wish I had known earlier, I could have provided the 

right treatment, could have saved a life, could have altered the diet…”. Retrospection is always 

good, but why retrospect when you can be aware of the risk of genetic abnormality inheritance 

beforehand.  In today’s world with accelerated discovery and exponential technological 

advancements, new knowledge is generated by the day allowing us to answer questions sooner 

than before. The knowledge of genetics aids in explaining, what makes one unique – scientifically 

differentiating individuals; what is common in family members – identification of family 

members; Why certain diseases run in families – origin and history of the disease, onset prevention 

in family members and progeny.   

In a country with a population of 1.35 billion and about 4.5 million births per year1, around 1.7 

million children are born with birth defects. Most genetic or partially genetics birth defects are 

commonly seen in developing countries and low-income families2, 43% of India’s total 

households3. The occurrence of these recessive diseases causes severe financial distress to 

maintain life especially, in low-income families. 

Certain genetic disorders are predominantly seen to occur in populations with a particular 

geographic ancestry. Common versions of genes are passed down from the ancestors of an ethnic 

group.4 For example, Tay-Sachs is frequently seen in the Ashkenazi Jewish population or people 

with French-Canadian ancestry.4 Some communities have worked tirelessly towards eliminating 

the occurrence of these genetic diseases. One such is the Jewish community and their efforts to 

eliminate Tay-Sachs. Tay-Sachs is a severe debilitating autosomal recessive disorder unnoticed 

among carriers but fatal in all, with both parental copies of the gene. In the 1900s the Jewish Rabbi 

Josef Ekstein founded the Dor Yeshorim committee, to prevent the incidence of genetic disease 
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among the Jewish population. The ultra-orthodox Dor Yeshorim program compares the genetic 

testing results of prospective couples and rabbis counsel marriage-consenting couples to 

discontinue plans if they both carry the genes for the same disorder. These measures have 

significantly reduced Tay-Sachs among the Jewish population.5,6 

Similarly, some genetic disorders commonly seen in India include – Beta-Thalassemia, 

Haemophilia A, Sickle Cell Anemia, Cystic Fibrosis and Spinal Muscular Atrophy.7 

Consanguineous marriages among the Asian population leads to increased risk of genetic 

abnormalities. In India, one out of 20 neonates is hospitalized due to a genetic disease. There is an 

awakening need to educate couples regarding the risks and consequences of being carriers.8   

Let’s take a step back and understand what it means to be a carrier. 

Carrier Screening 101 

Carrier Screening is a genetic test that analyzes blood, saliva or buccal swab samples to screen for 

mainly autosomal recessive genetic abnormalities before pregnancy or while pregnant. Every 

individual has 23 pairs of chromosomes and hence carries two copies of each gene. Certain changes 

in the genes are deleterious and may cause genetic diseases. In case of autosomal recessive 

diseases, both copies of the gene need to have the change, individuals with one copy of the gene 

change are called “carriers” and most likely will not have any disease symptoms but can pass on 

the change to their children to cause diseases.9 

Let’s consider the example of Haemophilia A, Haemophilia is a bleeding disorder that is a result 

of a missing or deficient protein (factor VIII) required for clotting. 

How can one inherit Haemophilia? 

When either the father or mother is a carrier of the Haemophilia variant in the gene, they could 

pass the change to any of their children. The child would be at risk of inheriting the disease, only 

if both the parents carry the same change. The flow chart below explains the probabilities if both 

parents are carriers. 
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Some of these genetic conditions are enfeebling and incapacitating. Most such disorders do not 

have a cure, some disorders do have effective treatment but may require lifelong infusion and 

monitoring of expensive drugs. An ounce of prevention is better than a pound of cure.10 

In one of my interviews with Dr. Jennifer Scull, Assistant Professor Baylor College of Medicine 

and Laboratory Director, Baylor Genetics, she explains the advantages of being informed. 

• Understand the risk of having affected children 

• High medical expenses 

• Bring down the quality of life 

• Treatment options  

• Allows one to consider options such as 

• Preimplantation Genetic Diagnosis (PGD), 

• Prenatal testing 

• Choose not to have kids 

• Adoption 

• Terminate pregnancy 

• IVF options 

• Allows on to be emotionally and monetarily prepared for medical management of 

affected child    
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Dr. Scull is the Division Director, Carrier Screening at Baylor Genetics, one of America’s leading 

molecular diagnostics laboratories. She reviews and interprets several hundred cases for very 

severe disorders to ensure families get the most accurate information and the best medical support. 

She suggests that pre-conception is the best time to get a carrier screen as it provides many more 

options. She also suggests that it is quintessential to inform other related family members and 

siblings of the carrier screen results to make sure others of childbearing age are informed and to 

keep good records for the future. 

Dr. Scull strongly suggests couples go through genetic counseling before and after any genetic 

test. Online platforms such as consult-a-gene provide an opportunity for couples to discuss their 

doubts with world-class genetic counselors and receive insights on the different options and 

assistance in selecting the most appropriate genetic tests.  

There is a preconceived notion that genetic testing is expensive and is not readily accessible, which 

is partly true, but with time and improved technology, genetic tests such as carrier screens are 

becoming more affordable and accessible. In 2018, the government of India proposed a draft policy 

proposing compulsory genetic testing of all pregnant women to prevent inherited disorders. 

Like in the case of the Ashkenazi Jewish community, it is the responsibility of the entire 

community to understand the background and consequences of genetic diseases and work together 

towards eradicating such inherited disorders from the community, country, and world. 

Happy Genetic Testing  

Prithvi Bhat 

Product Manager 

Baylor Genetics

 

HYDROPONICS II-THE HOME WATER GARDEN 

For those who want to start a garden but don’t have a patch of dirt, the answer to their woes might 

be hydroponics. Like discussed in the previous article, this technique swaps soil for nutrient rich 

water, requires minimal space, uses 90% less water and grows faster than traditional methods. 

To elaborate further, this article will throw light on how easily you can establish this setup at the 

comfort of your home with all the household items. There are various methods to start a simple 

hydroponic setup at home to establish the herb garden. This article will discuss two easy options 

with a basic yet effective setup. 



 

15 The BioTalk Magazine August 2020 Issue 

 

DEEP WATER NUTRIENT SYSTEM 

What you’ll need: 

Coffee container or a food grade bucket with a lid 

o A knife or a drill with two-inch circle bit 

o Air tubing 

o Nutrient mix for hydroponics 

o Seedlings 

o Rockwool cubes 

o Air pump 

o Air stones 

o Net cups 
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(all of these materials are easily available at local hardware stores and plant nurseries) 

 

• If you have a coffee container, you’re going to want to cut or drill a hole that is two inches in 

diameter. If you’re using a larger bucket, you can drill up to four holes, just leave a little more 

than two inches of space between them.  

• Clean up any plastic scraps off the lid and any that may have fallen into your bucket or 

container.  

• Drill or cut a small hole about an inch to half an inch away from the edge of the lid. This hole 

will be for your air tube, so ensure that it is roughly the same size in diameter or even slightly 

smaller. If you’re using an exacto knife, make a tiny “x” that you can poke the air tube through.  

• Feed about six inches of air tubing up through the hole in your lid that you just made. Attach 

the airstone by sliding it onto the end of the tube. This will sit in the bottom of your bucket or 

container.  

• Fill your container with water so that is about three quarters full. Mix in your grow solution. 

You can purchase the grow solution at any greenhouse or home and garden store. The 

directions on the solution will tell you how much you need to put in. 

• Hook up the end of tubing that is not inside the bucket to your pump. There should be a single 

valve on the front of the pump that you can plug your tubing into. 

• Take one Rockwool cube and put one in each net cup with your seed or  seedling in the top of 

the cube. There is a tiny hole in each cube that allows for the seed or seedling to grow. It’s 

important that before you plant your seed or seedling that you’ve soaked your Rockwool cubes 

in water. When the cubes are moist, your plant babies absorb the water. A seedling that is about 

two inches tall with true leaves is a good size for transplanting into your system. 

• Place your net cups in each hole. Double check that there is enough water in your container 

that the bottoms of the cups are immersed in the water. 

• Plug in your pump and turn it on. You will want to leave the pump on the entire time because 

it ensures that you plant roots get the oxygen they need. If they don’t get oxygen, they will 

drown. 

Keep this contraption in a well-lit area, ideally in front of a window that can provide 10-11 hours 

of sunlight. A temperature that is above 60 °F will allow your garden to thrive. It’s also best to 

change the water solution every one to two weeks. 

2. THE KRATKY METHOD 

What you’ll need: 

o Mason jar 

o Rockwool cubes 
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o Seedlings 

o Net cups 

o Clay pebbles 

o Paper 

 

• Drop each net cup into the top of the Mason jar. The lip top of the cup should be resting 

comfortably on the top of each jar.  

• Mix your water and grow solution in a separate container and pour enough into each jar that it 

reaches the just bottom of the net cup. Because this system does not have a pump or air stone, 

you are filling less of the container so that your plant roots have some exposure to air.  

• Place each Rockwool cube with your seedling. As previously discussed, ensure the Rockwool 

is soaked in water before your seeds are planted. The best time for a seedling to be transplanted 

is at about two inches tall with its true leaves intact.  

• If your Rockwool cube doesn’t fill up your net cup, use your clay pebbles to take up extra 

space around the cube. They will also be helpful in blocking out light that comes in from the 

top of the net cups. If there is light that hits the water, it can result in algae growth inside your 

container.  

• Cover all your jars with paper so that there is no glass exposed. You can tape the paper against 

the jar to ensure it stays in place. This will also prevent algae growth.  

• Cover all your jars with paper so that there is no glass exposed. You can tape the paper against 

the jar to ensure it stays in place. This will also prevent algae growth.  

Depending on the plants that you are growing, the ideal pH level in the water will be different. The 

appropriate pH level depends on the type of plant you’re planning to grow. If you notice your 

plants aren’t thriving, then that level is likely off, you can check your pH using a test kit that is 

available to order online, in hardware or home garden stores. 

Kadambini Alva P. 

Ex-Faculty 

PPSIJC

 

AVERSIVE CONDITIONING IN INSECTS 

Plants, unlike most other organisms, are stationary. They cannot move around to defend 

themselves or to protect themselves from being consumed by predatory pests (phytophagous 

insects). To overcome this, many plants have developed various defense mechanisms. These 

mechanisms could be physical, like the presence of thorns/ needle-like short hair on the plant body 
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and leaves that harm the predators; or also chemical, like a deterring smell or the production of 

toxins. 

When insects consume such plants, the toxic compounds produced by them render the predators 

incapable of performing some vital functions or in case of extreme toxicity, can even lead to their 

death. The toxins produced are majorly grouped into five categories as follows: 

(1) Nitrogen compounds (primarily alkaloids) – Alkaloids in plants lead to feeding deterrence in 

insects, the bitter taste paired with the physiological discomfort experienced post-ingestion makes 

plants with such compounds unappealing to its predators. This deterrence increases with the 

increase in the concentration of alkaloid present. 

(2) Terpenoids – Plants with terpenes can repel insects by preventing them from laying eggs, i.e, 

oviposition. This is the direct method. The plant protects itself indirectly by attracting natural 

predators of herbivores. 

(3) Phenolics (flavonoids, tannins, etc.) – Phenolics have an anti-nutritive effect on the growth and 

development of insects and their larvae. 

(4) Proteinase inhibitors – Proteinase inhibitors are capable of interfering with insect protein 

digestion by binding to digestive proteases of phytophagous insects, resulting in an amino acid 

deficiency, affecting insect growth and development, fertility and thus survival. 

(5) Growth Regulators – Insect Growth Regulators (IGRs) produced by plants affect insects by 

disrupting the growth of immature insects, preventing them from growing into healthy adults. 

Because of these compounds, insect eggs may not hatch, the emerging adult’s wings or other body 

parts may be deformed, transformation might become faulty, and adults may become sterile. 

However, herbivores have evolved counter-strategies to avoid eating these plants and thus save 

themselves from its poison. This is achieved mainly by aversive conditioning, also called as 

conditioned taste/food aversion. This is based on the concept that if a particular food ingested by 

an organism causes it discomfort, then the consumer tends to remember the effect and refrains 

from eating it in the future. The intensity of this aversion depends upon and is directly proportional 

to factors like the uniqueness and intensity of the flavour, the extent of discomfort caused. The 

duration between consumption and the onset of discomfort also plays a role. This leads to the 

insect registering and remembering the experience and the specific plant being avoided by it, a 

trait which is then passed on to its future generations, which in turn leads to adaptive avoidance of 

the poisonous plants. 
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This happens because avoiding certain compounds while eating food involves constant learning. 

This quality of learning is universal to all organisms, including insects. Insects have been known 

to learn using a variety of sensory stimuli, including visual, olfactory, gustatory, tactile, auditory 

and temperature signals. The major learnings are reinforced in one of the following ways: 

1. Non-Associative Learning: In this type, the insects develop sensitization (enhancing of 

response) or habituation (waning of response) to a sensory cue. This happens due to repeated 

or prolonged exposure. 

2. Associative Learning: This happens when a response to a particular stimulus is recognized by 

the insect. 

3. Learning by trial-and-error: Insects and animals often sample their food before eating in a new 

environment. This way, they can identify and avoid poisonous plants and remember the same 

for future encounters.                       

4. Social cues: Taking in account the behaviour/eating pattern of other members of the species’ 

social group and modifying one’s own diet accordingly have been noted in many insects. 

Studying this in detail can help with the planning of Integrated Pest Management systems and the 

creation of organic insecticides which, instead of killing the pests will condition them to avoid the 

target object(s). 

Some plants with insect repelling properties include Neem, Menthol, Common foxglove and 

Varuna. These plants contain the toxin terpene. Cassava, Cherry and Lima bean contain glycosides. 

Wild Tomato, Rosary pea, Garlic, Chrysanthemum, etc. are some other plants with insect repellent 

properties.it. 

Aishwarya Chettiar 

B.E. Biotechnology 

Thadomal Shahani Engineering College

 

BIOPIRACY 

Biopiracy as the name suggests is the unauthorized use or reproduction of other’s work. It can be 

defined as the exploitation of biological or genetic material as medicinal extracts without giving 

any credit to the indigenous people or country from which the knowledge is obtained. In India 

there is no specific law that can protect our traditional knowledge. However, the provisions of 

Intellectual Property Law can cater to protection of our biodiversity and genetic resources. There 

are many laws that are protecting our indigenous knowledge for instance the patents act 1970 as 

amended by the patents second amendment act 2002 provides that the applicant must disclose the 
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source and geographical origin of any biological material. Under section 3 (p) of the act, an 

invention which has amalgamation or duplication of known properties of traditionally known 

components cannot be patented. The law that is more relevant for protection of Traditional 

Knowledge, is the Geographical Indications of Goods (Registration and Protection) Act, 1999 

which aims at registration and better protection of geographical indications relating to goods. 

The main objective of the law is to prevent unauthorized persons from misusing geographical 

indications. This can be explained by taking the example of the Neem Controversy. In 1994, the 

European Patent Office (EPO) granted a process patent to the US Corporation WR Grace and the 

US Department of Agriculture USDA over a method for controlling fungi on plants by the aid of 

a hydrophobic extract of Neem oil. This patent was challenged by a group of non-government 

organization (NGO) in India and the European Union 1995. They submitted evidence to the effect 

that the fungicidal effects of Neem seed extracts were known to and used by agriculturalists all 

over India and further claimed the invention did not fulfill the criteria of novelty or inventive step. 

After reviewing the evidence submitted by the NGO’s the EPO panel accepted that neem had been 

used in India for many years. Finally, on 30th September 1997, the European Patent Office (EPO) 

delivered a favorable judgement. There are many other controversies of traditional knowledge that 

needs protection from being biopirated some include The Turmeric Controversy, Hoodia Cactus 

Controversy, The Basmati Case and so on. In order to protect our country or as such any other 

country’s Traditional Knowledge effectively, and to put an end to Biopiracy. The following 

measures can be taken care of. 

1. As mentioned above, in India there is no specific law that protects the indigenous knowledge 

from being pirated. Therefore, there should be a law that can address the rights of the 

indigenous community over their traditional knowledge. 

2. A proper database can be made where all kinds of existing traditional knowledge are available 

so that at the time of filing a patent it can be ascertained that there is no prior work done with 

that existing knowledge. 

3. A proper awareness campaign on the value of traditional knowledge needs to be done starting 

from the grassroot- level. 

4. By encouraging the use of traditional knowledge-based innovations and by commercializing it 

we can secure our traditional knowledge. 

5. The government needs to work in collaboration with non-governmental organizations (NGO) 

to take traditional knowledge forward. 
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Here’s a photograph of a 49 feet- tall Neem Tree that grew near my place. It has been a savior 

during these tough times. As shops were closed amid the pandemic-induced lockdown, it was 

difficult to buy cosmetics. After a brief research I was able to use every part of the tree for my 

healthcare regime. I use it in my face pack, hair oil, cuisines, dental healthcare, and mosquito 

repellant. In Sanskrit the neem tree is called as Arista which means perfect, complete and 

imperishable. It has antiseptic, antiviral, antipyretic, anti-inflammatory, antiulcer and antifungal 

properties. 

At a time when ‘vocal for local’ is the talk of the town, we should think of ways to commercialize 

our indigenous knowledge. The fact here is, if we do not stand for our traditional knowledge, who 

will?   

Namrata Kundu 

M.Tech (Biotechnology) 

KIIT University 
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YOU INSPIRE US! 

INTERVIEW WITH NIKHIL PATIL 

 

Nikhil Patil is an accomplished biological scientist with 8+ years of laboratory and field research. 

He has experience in designing, conducting, and analyzing complex experiments in areas of 

molecular biology, plant breeding, and genomics. He is very proficient in communicating scientific 

data as evidenced by peer-reviewed publications and multiple presentations at national and 

international conferences. He is experienced in leading and managing a team for planning and 

executing production of quality-controlled products. 

We were pleased to interview sir for our magazine. His dynamic contributions to the field of 

Biotechnology as a scientist and his experience as a student truly inspired us. Read his interview 

where he talks about his projects, journey and ideologies!        

 

1. You are currently working as a post-doctoral research associate at Texas A&M University. 

What are your responsibilities there? 

As a post-doctoral research associate I am working on multiple research projects mainly focusing 

on crop improvement. My main responsibility is to lead and manage these projects in a timely 

manner. This involves planning and executing experiments, collecting and analyzing data as well 

as reporting the results. 

To be specific my job responsibilities are as follows 

• DNA extraction and genotyping by sequencing of sorghum material. 

• Statistical analysis of genotypic data including trait mapping. 

• Planning and conducting field activities including planting, pollination, phenotyping and 

harvesting sorghum materials utilized in the project. 

• Inventory management including seed threshing, storage, packing for planting in subsequent 

years. 

• Conducting statistical analysis of phenotypic data for plant breeding selections and/or genetic 

studies. 

• Operating and trouble-shooting laboratory equipment and developing laboratory experimental 

protocols related to sorghum breeding and genetics. 

• Report results in scientific journals and grant proposal reports. 

• Training graduate and undergraduate students in different aspects of research and laboratory 

work. 
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2. You completed your masters in India and went to the US for a PhD. What is the difference 

between the two countries in terms of education, research and resources? 

 

I consider myself fortunate to have received my education from both India and US. My Bachelors’ 

and Masters’ studies in India were instrumental in laying the foundation of my PhD studies in the 

US. A major difference I observed in the education system was that education in India is more 

focused on theoretical aspects of the subject whereas in the US the theory is also put into practice 

to give a better understanding. Also, education system in the US promotes independent learning 

as opposed to spoon feeding.  While the coursework for a specific major is pretty much fixed in 

India there is more flexibility to choose subjects in the US. Internships and research projects are 

also an important part of the curriculum in the US and a lot of emphasis is placed on developing 

writing skills. Of course, education is costlier in the US compared to India. 

US spends nearly 4 times (2.8 % GDP) more than India (0.7 % GDP) on research and development 

and this is reflected directly in the quality and quantity of research conducted and resources 

available. R&D in the US is funded by different sectors like the federal and state governments, 

academic institutions, nonprofit organizations and businesses whereas in India majority of the 

funding comes from the federal government and there is little contribution from the state 

government and private sector. 

 

3. Covid-19 has affected the world drastically. Are you currently working on any projects 

directly/indirectly related to this pandemic? 

Being a plant scientist specifically working on sorghum genetics I have not had the opportunity to 

be involved directly in any project related to Covid-19 so far. However, with the molecular biology 

experience that I have I look forward to working on any prospective projects related to the 

pandemic. 

 

4. How important are bioinformatics skills to a biotechnologist in today’s technological 

world? 

Today more than ever scientific inquiry and progress are driven by data and biotechnology is no 

exception. With technological advances made in almost every field of science, huge amount of 

data is generated every day. There is an even greater need for specialists who can decipher this 

data and make biological sense out of it. Just having domain knowledge is no more sufficient. 

Bioinformatic skills are becoming essential in fields of healthcare, pharma, agriculture etc. and 

there is a great demand for data scientists. Besides bioinformatic skills are highly transferable and 

offer flexibility to one’s career path. 

 

5. Tell us about your research in plant breeding and genomics. 
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My research primarily focuses on genetic improvement of sorghum (jowar) using conventional 

breeding and modern genomic tools. Sorghum is a versatile crop grown for food, feed, fiber and 

fuel and has a potential to be an ideal “fail-safe” crop of future. However, it faces a number of 

production constraints including abiotic (drought, acidic and saline soils) and biotic (pests and 

diseases) stresses. While some of these challenges can in part be overcome by applying correct 

agronomic and management practices, long term solutions require crops to be enhanced at the 

genetic level. 

 

My research involves screening and identifying sorghum plants having desirable traits (eg. disease 

resistance, lodging resistance), identifying the genes or genetic regions (QTL- quantitative trait 

locus) which control these traits, and breed these traits into crop varieties which lack these traits 

at a faster rate compared to traditional breeding methods. 
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My current project involves introducing genetic diversity from exotic sorghum into currently used 

elite commercial lines. For this we make crosses and back-crosses between exotic and elite lines 

and evaluate successive progenies for desirable agronomic traits. Incorporating exotic sorghum 

genome into elite lines widens the genetic diversity and potentially increase sorghum yields. This 

research is a small step towards achieving one of the United Nation’s Sustainable Development 

Goals, which aims to “end hunger, achieve food security and improved nutrition and promote 

sustainable agriculture by 2030” 

 

6. You have also reviewed articles for referred journals. What do you believe qualifies as a 

good research paper? 

Peer review is an important aspect of publishing research as it allows an unbiased scrutiny of one’s 

research and helps maintain high standards. While there are many factors that contribute to the 

quality of a research paper, few key elements distinguish a good research paper from a substandard 

one. 

To start with, the research must be original in some way or be an extension of previously done 

work leading to new findings. The paper must provide sufficient background information about 

the research topic and a clear hypothesis. The experimental design/s chosen to investigate the 

hypothesis must be appropriate and described in detail for anyone to repeat. The results of the 

experiments must be stated and interpreted without any bias or extrapolation and any limitations 

of the research must be addressed as well. All sources of included information (references) must 

be cited appropriately. Finally, the manuscript must have a logical flow of ideas and be 

grammatically correct. 

 

7. You’ve worked in the industry as well as academia. How different are these two domains? 

Although for most of my career I have worked in academia, I also had a brief stint with the industry. 

One of the major difference I find is that in most cases academia is driven by quest for knowledge 

and industry is driven by economics. Academic research has more latitude to focus on basic 

research whereas research in industry is more applied and expected to bring revenue for the 

company. While academia produces a lot of publications (domain knowledge), industry leads with 

patents and products/ processes. The parameters of success in academia (grants, tenure, 

publications etc.) are different than that of industry (performance, sales etc.). The funding situation 

in industry is better compared to academia. The pace of academia is most of the times more stately 

as opposed to industry where timelines are stricter and pressure to deliver is higher. This is 

compensated by the fact that industry mostly pays better than academia. 

I believe that both academia and industry complement each other where the ideas/knowledge 

generated by academia can be pivoted by industry for product/process development. 

 

8. What kind of opportunities does USA provide to students of Biotechnology? 
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USA provides many opportunities for studying and working in the field of Biotechnology. Many 

universities offer Bachelor’s and Master’s degree programs in Biotechnology or Basic Science 

with focus on Biotechnology. These can be supplemented with internships in various Biotech 

based industries ranging from pharmaceuticals, agriculture, bioengineering etc. A degree in 

Biotechnology from USA enhances the chances of employment in USA. There are thousands of 

biotechnology-based companies in the USA with focus on different aspects so there is a 

tremendous scope for career advancement in this field. 

 

 

 

INTERVIEW WITH ABINAYA S. 

 

Abinaya Ma’am has been a registered patent agent for over 9 years after completing her education 

in Biotechnology. She is also an active member of LLB-School which is an online organization 

that primarily aims to connect students and active researchers all over the globe from Biology, 

Biotechnology, Bioinformatics, and its allied sciences. You can reach out to them LLB-School on 

https://www.llbschool.org/join-our-vision. 

It was a pleasure interviewing ma’am and discussing the various unconventional career options 

available to students with a Biotechnology degree. Read her responses below! 

 

1. You are currently working as a senior patent analyst in India. What are your 

responsibilities? 

As a senior patent analyst, I am mainly involved in strategizing and training team members in 

conducting comprehensive prior art searches, EoU analysis, and Competitor & Market analysis as 

per the customer requirements. One of my prime responsibilities is to monitor and maintain the 

quality of work and to deliver the reports on time. Meeting with the inventors or customers and 

assisting them with the IP aspect in relation to their technology. 

 

2. With an academic background in Biotechnology, you headed to become a registered patent 

agent with IPO. How does your biotechnology knowledge help you in this career? 

IPR is the combination of technology and law. As per India Patent Act 1970, in order to become a 

registered patent agent in India, a degree in law is not required. Instead, a degree in science, 

engineering or technology is must. Thus, my academic background in Biotechnology opened the 

way for me to enter into IPR career. 
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In the era of IoT, rate of adaptation of technology is rapid and the companies are developing 

innovative technology to meet the competitive market demand. As an IPR professional, I have to 

create IP strategies to help companies/inventors to protect and to analyze the risk involved in 

developing the innovative technologies. For that, a thorough understanding of technology is 

required to meet their requirements. Which is where, my Biotech knowledge plays a key role. 

 

3. Biotech products like biologics are complex and the process to make them is tedious. What 

provision does Indian Patent Law have to deal with such products and processes? 

Biotechnology invention helps to improve the standards of living of humans- from disease 

treatment to restoring the environment. Biotech R&D facilities in India is not are advanced as in 

western countries and hence the biotech patent protection law in Indian Patent Office isn’t as 

stringent. However, India is a global player in the pharmaceutical industry with over 70% market 

share in generic drug market globally. 

However, Section 3 of Indian Patent Act covers several clauses to define what is not patentable. 

Section 3d is the most controversial provision in grating patent for biotech and pharma inventions. 

Section 3d read as follows, 

“(d) The mere discovery of a new form of a known substance which does not result in the 

enhancement of the known efficacy of that substance or the mere discovery of any new property 

or new use for a known substance or of the mere use of a known process, machine or apparatus 

unless such known process results in a new product or employs at least one new reactant 

Explanation. —For the purposes of this clause, salts, esters, ethers, polymorphs, metabolites, pure 

form, particle size, isomers, mixtures of isomers, complexes, combinations and other derivatives 

of known substance shall be considered to be the same substance, unless they differ significantly 

in properties with regard to efficacy” 

Based on the above provision any substance or its derivatives, which does not show enhanced 

efficacy, compared to the prior art is not patentable. Additionally, since there is no proper 

definition for “enhanced efficacy”, it creates confusion on determining the patentability criteria of 

biotech and pharma inventions. 

Even though the current patent law is quite unfavorable to biotech inventions, in the forthcoming 

years we expect to have a rapid growth in biotech invention in India. This might influence the 

government to refine the patent law in favor for biotech and pharma industries.   

 

4. WHO launched a voluntary covid-19 product pool-to collect patent rights, regulatory test 

data, and other information that could be shared for developing drugs, vaccines, and 

diagnostics to combat Covid-19. What do you think is the impact of such a decision on 

companies and their economies? 
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The idea of patent pooling Covid-19 related invention is a great initiative by WHO that would 

increase the production and availability of vaccines in middle and low-income countries. Here, 

patent pool means an agreement between the patent holders to license their product to each other 

or any other third party. This indeed speeds up the production process of vaccines due to access of 

information and technology know-how between the manufactures, reducing the overall cost of 

vaccine. 

Patent pool is very popular among the electronic industries especially in mobile technology, as in 

most scenarios two companies come up with same idea and therefore pool agreement helps the 

companies to exclude litigation and enable launch the product. However, in case of medical patent 

pool the scenario is different. The IP strength of each pharma company is different; we cannot 

expect an equal amount of technology or knowledge sharing between these companies. Time, 

expense and technology strength of one company might be higher compared to the other company 

and hence, the process of pooling would eventually lead to the loss of profit for the company with 

high IP strength. Further, the anti-trust between the companies is another reason pharma companies 

do not encourage the patent pools. Knowledge sharing might open a way for generic drug 

production.  

 

5. Are there any opportunities for students with respect to intellectual property in India? 

(Internships, Jobs, Career guidance) What unconventional (academia and industry) career 

paths are available for students after completing their education in Biotechnology? 

We can see an increased job opening in IPR in recent days. Most of the western countries are 

outsourcing IPR project to India that have led to an increase in IP career opportunities and India 

has also became a hub for IPR startups. 

Internships is a great way to understand the various job profiles in IP-patent analyst, patent drafter, 

paralegal, illustrator etc. Further, student can pursue law degree in IPR, offered by Indian Institute 

of Technology Kanpur or can undergo a postgraduate diploma course in IPR. They can even 

become a registered patent agent in India by clearing patent agent examination conducted by IPO. 

After completing Biotechnology, students can explore unconventional options in IPR, Market 

Research, Data analyst, Business Management, Biocuration, Health Information Management 

(HIM) such as Medical coding and Medical writing, and Clinical research involving SAS 

programming as well. 

 

6. You are also an active member of LLB-School. Tell us about what LLB-School is and your 

role in it? 

Lets Learn BioIT SCHOOL is an online organization that primarily aims to connect students and 

active researchers all over the globe from Biology, Biotechnology, Bioinformatics, and its allied 

sciences. This involves conducting e-events such as webinars, workshops, internships, e-

conferences, and short hands- on session of Biology and its informatics associated pipelines. With 
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the objectives mentioned earlier, LLB has successfully conducted 90+ free webinars in association 

with CPMB, TNAU, and average of 300+ participants of each webinar session across India and 

researchers globally. In addition, LLB also conducted 3 days national e-Conference emphasized 

on “The vaccine development of Covid-19” in association with VIGNANs Biotech Institute, AP, 

India. 

We recently launched a common platform named Futura https://www.llbschool.org/futura where 

any life science students and research professionals can find their Bio IT Experts, Collaborators, 

Courses and Tutors for their research work. In addition, we provide One-To-One counseling 

service for students to directly discuss with experts about their career. The applications for Futura 

services are open now for experts in Bioinformatics, Biotechnology, Intellectual Property Rights, 

Environmental Science, Health Information Management (HIM), Clinical Research, Agriculture 

and other Bio IT fields. 

My role in LLB School is to form a community (LLB-IPR) of IPR professional; to create 

awareness among students and life science professionals about IPR and its importance. 

 

7. How can students approach LLB-School platform and how is it distinguished from other 

platforms and institutes? 

You can find us on https://www.llbschool.org/join-our-vision. Besides, we also have a very active 

Telegram and Facebook page to help the community through our discussion forums with Biology, 

Biotechnology and Bioinformatics queries. 

We believe that our LLB-SCHOOL stands unique from others with our objectives “Bringing 

together the Biology, Biotechnology and Bioinformatics experts of today and tomorrow”. We have 

embraced a diversity of backgrounds and our members- our students come from undergraduate, 

Post Graduate, PhD and Post Doctorate level. We are also very fortunate to have many faculty 

scientist and professors as members. Lastly, we believe that all this support comes because of the 

quality of content that has been offered without any fee. 

Further as mentioned earlier, we have communities in IPR, Bioinfo, Biotech, Environment and 

Health Information Management. You can learn more about these on https://linktr.ee/llbschool  
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EDITORS’ PAGE  

DEBATE HERE! 

GENETICALLY MODIFIED FOOD SHOULD BE LABELLED 

Debating enables us to identify different perspectives and in turn helps in making more informed 

decisions. Biotech isn’t just limited to the scientists and engineers; it is as much a field for the 

users of this technology. Sometimes in fact, the creators get distracted by the potential of a 

discovery and tend to neglect the concept of “current need”. Interacting with the consumers and 

establishing a timeline that is in coherence with their needs makes research most optimal. 

This month we present to you the first debate topic: “Genetically Modified Food should be 

labelled”. 

There are a set of questions following the introduction. You can refer to the explanations for the 

questions in this article, and provide your answers in our google form here: 

https://forms.gle/xT9JV97ghPghWgJP8  

We will feature the best responses in our September Issue! We hope to receive some bold and 

informative answers to evaluate this topic. 

Genetically modified foods are derived from organisms whose DNA has been altered using 

recombinant DNA technology in a way that does not occur naturally by mating and/or natural 

recombination. GM foods are developed – and marketed – because there is some perceived 

advantage either to the producer or consumer of these foods. This is meant to translate into a 

product with a lower price, greater benefit (in terms of durability or nutritional value) or both. 

When such a product is introduced in the market, it has to undergo rigorous testing by national 

authorities to confirm its safety. 

It’s time we debate! Below are a set of questions that can help you evaluate this topic and come to 

a logical conclusion. If something as basic as GM labeling becomes an unending controversy, we 

need to become more open-minded! So, let’s get together and solve it. 

1. Is GM food labeling a matter of right-to-know or need-to-know? 

All GM food is subjected through safety assessments before reaching the market. Consumers 

should also have the right to make an informed choice about the food they buy. However, the 
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question of right-to-know or need-to-know boils down to awareness of GM food- Would you buy 

food that has been genetically modified? 

2. Do the unaware really need to know? 

Consumer choice and awareness is critical in any and every industry. However, what about 

conservative consumers? Those who are psychologically repelled by the idea of gene alteration- 

does informing them become more important while tackling food crisis? 

3. Will transparency establish faith? 

Campbell Soup Company experimented with labeling their GM product in 2016. Even though 

controversial at that time, research suggests that consumers did not boycott their product and 

labeling had no negative impact on their sale. When people feel like they have more control over 

outcomes, their perception of risks tend to fall. Does this example suggest we are ready for GM 

food? 

4. Will labeling imply a warning about health effect? 

A simple label stating genetically modified may be misread as a threat to health or allergic to 

health- making it unfair for the company selling the product. However, will more elaborate labels 

make it seem too complicated for general use? 

5. Will mandatory labeling be more effective than voluntary labeling? 

In order to understand this, the following questions must be asked first. 

a. What percent of GM ingredients can bypass this rule? 

b. Would meat, eggs, and dairy products from animals fed GM feed crops require a label? 

c. Would food served in restaurants or other food-service establishments require a label? 

d. Would the cost and burden of labeling on the company justify the need for it? 

e. Would companies misuse the label and use a “non-GMO” label to promote their product? In 

such a case, wouldn’t this mislead the population, creating a divide and war between GMO and 

non-GMO unnecessarily? 
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EDITOR’S ARTICLE 

DIAGNOSING AUTISM 

Biotechnology isn’t just limited to tech, drugs, vaccines, genetics-it also involves sitting next to a 

doctor’s chair to understand the technology he needs. As an engineer we tend to limit ourselves to 

a very mechanical course of dealing with a problem- limiting ourselves to the set boundaries of 

our field. However, going out in the field and understanding how our consumers function- that is 

what makes a research complete. In this article, I explore diagnosis of autism not with machines 

and technology, but with methodology and understanding.  

Autism spectrum disorder (ASD) is a developmental disorder that affects communication and 

behavior. It is not the presence of a disease but the absence of normal. The term “Spectrum” refers 

to the wide range of symptoms, skills, and levels of disability in functioning that can occur in 

people with ASD. 

Causes 

Scientists believe that both genetics and environment likely play a role in ASD. There is great 

concern that rates of autism have been increasing in recent decades without full explanation as to 

why. Researchers have identified a number of genes associated with the disorder. Imaging studies 

of people with ASD have found differences in the development of several regions of the brain. 

Studies suggest that ASD could be a result of disruptions in normal brain growth very early in 

development. These disruptions may be the result of defects in genes that control brain 

development and regulate how brain cells communicate with each other. Autism is more common 

in children born prematurely. Environmental factors may also play a role in gene function and 

development, but no specific environmental causes have yet been identified. About 10–30% of 

autism cases are now attributed to rare disruptive genetic variants, including copy number variants 

(CNVs) and single nucleotide variants (SNVs). 
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Milestones for social communication 

 

Abnormalities in social communication 

1. Neologism: The child says nonsense words, makes some humming sounds or meaningless 

sounds. 
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2. Echolalia: Meaningless repetition of words. Eg. You ask the baby “what is your name?” and 

instead of answering the question the baby repeats the question or a part of it meaninglessly. 

The baby is picking up some sounds from the sentence but is not understanding what the words 

mean. The child may recite the entire poem, but that is only because the child is just repeating 

what he/she is made to hear. 

3. Lack of joint attention: Parents’ and children’s coordinated attention to each other and to a 

third object or event. 

4. Lack of symbolic play: By this age the child understands symbols, like waving a “bye-bye”, at 

the same time symbolic play could also be the child playing with a doll. The child imagines 

the doll to be a real child and treating the doll as a human child. 

5. Covey needs by pointing or dragging beyond 2 years: If the child points out at an object he/she 

wants at the age of 1 year it is very good, but not at 3 years of age. By now the child should 

have at least learned symbolic play or verbal communication which is even better. Pointing 

beyond two years shows that there is a break in the child’s social communicative development. 

6. Repetitive behaviors: These are similar to echolalia, which is verbal. Repetitive behaviors are 

repetitive actions that the child has seen or wants to do. Eg. the child repeatedly keeps flapping 

his/her hands 

7. Restricted actions: The child is restricted to only one part of the object. For example, when the 

child does not understand symbolic play he/she will not associate a toy car with a real car and 

play or pretend to drive it. The child gets restricted to only one part like maybe will focus only 

on the wheels and will upturn the car instead of keeping the four wheels on the ground and 

taking it along the road. This shows that the child does not understand the meaning of it. 

Main questions to be asked for detection of social-communicative disorders 
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