L
7zl
A »
RA A NG | LG AL
-/ 1) deal
N Zl Y
‘Q. ed-by, ATH P& Affiliated to iversity, & Aecredite
d ed-under.12(B) of t GC Act 1956,/Siyaka
A ) “~ =
o 4




CHIEF PATRON
Mr. R. SOLAISAMY, Managing Trustee & Correspondent,
P.S.R Group of Institutions.

PATRON
Er. S. VIGNESWARI ARUNKUMAR, B. Tech., Trustee & Director,
P.S.R Group of Institutions.

MAGAZINE CHAIRS
Dr. B. G. VISHNURAM, Principal, P. 8. R. Engineering College
Dr. P. MARICHAMY, Dean, P.S.R. Engineering College.

CONVENER
Dr. K. SUBRAMANIAN, HOD, Department of Biotechnology




ABOUT P.S.R. ENGINEERING COLLEGE

P.S.R. ENGINEERING COLLEGE, Sivakasi, an Autonomous institution affiliated to Anna University
is one among the best educational institutions in south Tamil Nadu. Our college was established in the year
1999. P.S.R institutions have a unique chapter of excellence in education and research. The 8§ UG and 4 PG
programs offered by PSREC and all are approved by NBA and NAAC.

ABOUT THE DEPARTMENT

The Department of Biotechnology was established in the academic year 2002 - 2003. The existing
Biotechnology department is organized with well-equipped laboratories. Our objective is to provide quality
academic resources and conduct research in the interdisciplinary areas of Biotechnology. Major areas of our
department include Biochemistry, Chemical engineering, Plant biotechnology, Genetic engineering, Bioprocess

engineering and Computational biotechnology.

Our department has initiated efforts to establish advanced research laboratories in all thrust apart
from fundamental research. Our department aims to meet the targeted demands to cater the requirements of

biotechnology based industries.



MESSAGE FROM CORRESPONDENT

I am delighted to know that the Department of Biotechnology for the release of student magazine. This
magazine will provide a plenty of information and knowledge in the field of biotechnology. I congratulate the
organizers for taking such a timely initiative for magazine preparation. I extend my warm greetings to all the

students and faculties to have a great time. I wish them all success.

Mr. R. SOLAISAMY

Correspondent
P.S.R Engineering College



MESSAGE FROM DIRECTOR

I am happy that Department of Biotechnology for the release of student magazine. I believe that this
magazine will deliver a pool of knowledge about the field of biotechnology. I hope that this magazine will
serve as a forum for the exchange of information and ideas. With the wings of education, may all of our

student’s soar to uncharted heights and bring glory to the world and their profession.
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Er. S. VIGNESWARI ARUNKUMAR

Director and Trustee
P.S.R Engineering College



MESSAGE FROM PRINCIPAL

It is with great pleasure and pride that I announce the release of the latest issue of our magazine. As we
navigate an era of rapid scientific advancement and transformative discoveries, this publication remains at the
forefront of delivering in-depth coverage of the most pivotal developments in biotechnology. We are deeply
committed to providing you with content that is not only informative but also thought-provoking and impactful.
Thank you for your ongoing support and interest. We look forward to sharing more exciting discoveries and

insights with you in future issues.

fpe-

Dr. B. G. VISHNURAM
Principal
P.S.R. Engineering College



MESSAGE FROM DEAN

I am delighted to present the latest issue of our student magazine. This publication
represents the dedication, hard work, and creativity of our students, who have come together to
produce a magazine that captures the dynamic world of biotechnology. In this issue, you will find a
variety of thought-provoking articles, interviews, and research highlights that showcase the exciting
advancements and challenges in the field of biotechnology. From the potential of gene editing to
revolutionary approaches in sustainable agriculture, our students have curated content that reflects the

cutting-edge developments shaping our future.
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Dr. P. MARICHAMY
Dean
P.S.R. Engineering College



MESSAGE FROM THE HOD

It gives me great pleasure to introduce the latest issue of our student magazine. This publication
represents the exceptional dedication and effort of our students, who have brought together their
insights and research to create a magazine that highlights the exciting world of biotechnology. This
issue showcases the innovative work of our students as they explore the cutting-edge developments
and challenges within biotechnology. Through their thoughtful articles, interviews, and research

features, they present a fresh perspective on the field and its potential to shape our future.
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Dr. K. SUBRAMANIAN
Professor and Head
Department of Biotechnology
P.S.R. Engineering College



Finding Your Patronus

“Volumes of history written in the ancient alphabet of G and C, A and T.” -Sy Montgomery

DNA has the capacity to distinguish

one individual from an-other but it also
has the capability to

connect an individual to his ancestry.
DNA ancestry testing was discovered
in mid- 80’s and since then has played
an instrumental mental role in many
criminal justice cases, to identify the
victims of various disasters. More and
more  technologies have  been
developed to make DNA typing more
sensitive and informative.

DNA testing is based on the
principle of detecting specific locations
in the person’s genome These regions
are Short tandem repeats (STR) which
are repeated different number of times
in different people. STRs are present
between gene-coding regions. The
number of repeats are each STRs is
compared to sample taken from crime
scene and further the probability of
DNA from suspect matching the sample
is calculated. Autosomal DNA tests can
provide large amount of data while
mtDNA and Y-DNA tests are also
available. Y-DNA test help to track the
direct male line in the ancestry. A
mtDNA test can be taken by anyone.
mtDNA is passed on from mother to
child and hence can be used to trace
back direct female line. Both these
DNA remain almost constant over
generations unlike at-DNA.
Development of Next Generation
Sequencing (NGS) has made it possible
to read many small fragments of DNA
at the same time giving results quickly
and at lower costs. Due to NGS, number
of regions used for STR analysis was
increased from 13 to 20 in 2017.

For many years, DNA tests have
been carried out under the guidance of
medical practitioners either in the labs
or at the hospitals, wherein they collect
the sample, test it and interpret the
results. However, in order to give a
personalized touch to this process and
also to increase the outreach to the
general public along with saving on
time, DNA testing kits have been
developed.  There are  multiple
companies which offer genetic testing
kits. Users of these kits can waive the
visits to healthcare provider and carry
out testing at their own will. This
retains the confidentiality of the data.
Also, the DNA sample -collection
methods in the testing kits are non-
invasive.

Benefits of DNA testing are in-
numerable, in terms that it creates
awareness amongst the people about
the genetic diseases. It also gives
individualized information on various
health risks and other traits. Vigilant
decisions about one’s health can be
taken in case of prediction of any
health condition.

Though DNA testing has numerous
pros and may have unravelled many
mysteries, it comes with a huge risk
and uncertainty to some extent. Risk in
terms of confidentiality, the data from
DNA Ilabs are stored at DNA data
banks, any misuse of the data will put
the confidentiality of genetic identity
of a person at risk. Uncertainty
pertaining to sample collection which
might be degraded, contaminated or
insufficient for any analysis; if
collected from a crime scene.
Uncertainty can also be

Retrieved

introduced  through  poor lab
techniques, machine and human
eITOTS.

Recent advances in DNA testing
involve development of methods for
analyzing mixture of DNA samples
and translating DNA into appearances.
Softwares are being developed which
uses probabilistic genotype matching
for determining whether the two
samples come from the same person. In
the near future, we may use DNA from
crime scene to create the descriptions
of suspects from scratch via DNA
phenotyping. But such technology
needs further re-search and
development before considering its role
in the justice system.

from:
news-opinion/us-government-considers-collect-ing-
detained-immigrants-dna-66528

https://www.the-scientist.com/
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“VACCINATION’

Vaccines have been preventing us
from various infectious diseases since
several decades and has saved lives all
around the globe, it has been successful
in eradicating small pox from the face of
earth and also prevented diseases like
Diphtheria, measles, mumps, influenza,
tetanus and sever-al other diseases,
however recently, parents do not prefer
vaccinating their children as well as
themselves for any kind of diseases as
they feel vaccination is unnecessary,
ineffective and dangerous and also due
to the misinformation about its side
effects spread by the social media. This
has lead to a fear among people on
getting vaccinated, however getting
vaccinated has reduced the rate of
disability, dis-ease and death
substantially. Based on a comparative
study carried out in US in 2016, it has
shown 90% reduction in most of the
diseases and also many of the diseases
were either eliminated or showed
reductions of 99% or more.

Along with individual protection
to the people who are vaccinated,
vaccines also provide community
protection by decreasing the spreading
of infection amongst the population. The
Expanded Program on Immunization
(EPI) was established by the World
Health Organization (WHO) in 1974 to
provide protection. Since then, many
new vaccines have be-come available
and global public funding for
immunization, including the Global
Alliance for Vaccines and Immunization
(GAVI  Alliance), has in-creased
accessibility to these vaccines.

Most of the new or underused
vaccines, including hepatitis B (HepB)
vaccine, Haemophilus influenzae type
b (Hib) vaccine, pneumococcal
conjugate vaccine (PCV), rotavirus
(RV)vaccine, and rubella-containing
vaccine,

are intended to be included in the
routine childhood immunization
schedule. Other new or underused
vaccines, such as cholera vaccine,

human papillomavirus (HPV) vaccine,
meningococcal vaccine, yellow fever
vaccine, and typhoid vaccine are
intended for older or at-risk populations.
Two oral chol-era vaccines are currently
available one of them is Dukoral which
is manufactured by Crucell/SBL
Vaccine, Sweden, and the other is
Shanchol which is manufactured by
Shantha Biotechnics/Sanofi, India. Both
vaccines are killed, whole-cell, two-dose
vaccines.

On September 2019 FDA has ap-
proved the first live, non replicating
vaccine to prevent small pox and mon-
key pox in adults for adults 18 years or
old of age. Inactivated polio vaccine has
been introduced in India as a part of the
Global Polio end-game strategy, to
mitigate the risk associated with
trivalent oral Polio virus (tOPV) to
bivalent oral Polio virus (bOPV) switch.
In the bOPV the type 2 component of
the polio serotype has been eliminated
as all the wild type Polioviruses has
been eliminated. Rotavirus vaccine
(RVV) has been introduced to reduce
mortality and morbidity caused by
Rotavirus diarrhea. India is committed
to the goal of measles elimination and
rubella control and to achieve the goal
MR vaccine was introduced in the
country through a campaign mode in a
phased manner.

The Government of India has rolled
out an Electronic Vaccine Intelligence
Network (eVIN) system that digitizes
the entire vaccine stock management,
their logistics and temperature
tracking at all levels of vaccine storage
— from national to the sub-district.
This enables program managers to
have real time view of the vaccine
stock position and their storage

temperature across all the cold chain
points providing a detailed over-view
of the vaccine cold chain logistics
system across the entire country. The
government has also launched Mission
Indradhanush in order to achieve a
goal of 90% immunization.

The National Vaccine Advisory
Committee (NVAC) has made some
recommendations for assuring high
levels of vaccine confidence which
includes 5 major focus areas, tracking

and measuring vaccine confidence;
communication and community
strategies to increase vaccine
confidence, health-care provider
strategies to increase vaccine

confidence, policy strategies to increase
vaccine confidence and lastly, continued
support and monitoring of the state of
vaccine confidence. Thus vaccines taken
with proper guidance can provide
immunity for the particular disease. The
fear about vaccines can be eliminated by
pro-viding proper and authentic
information about certain vaccines and
creating awareness about vaccination.

Retrieved from: https://twitter.com/hospital
zhig?lang=ar
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CANCER,
ARE WE
CLOSE TO A
CURE ?

Retrieved from: https://www.cancercenter.com/community/blog/2018/02/how-does-cancer-do-that-
cancer-cells-find-ways-to-resist-treatment

With each passing year, statistics about
the occurrence of cancer have made it
evident that cancer has become a major
public health problem and a leading
cause of death and suffering across the
globe. There are a total of 200 different
types of cancer. The heterogeneity of
cancer as a disease makes the effective
treatment of cancer a major challenge.
Removal of the cancerous tumor
through surgery and treatment through
radiation therapy, chemotherapy and
hormonal therapy has been in action for
many years. However, there is always a
risk of relapse, unwanted side effects
and many more complications. Due to
technological advancements over the
years, the diagnosis and treatment of the
disease are becoming easier. Scientists
all over the world have been majorly
involved in developing therapies that
provide more efficient treatment against
cancer with very fewer side effects and
complications. Few of the most recent
developments in cancer treatment
research have been proved to be more
promising for better therapies as well as

strategies to prevent cancer
development.
Immune surveillance and immune

escape have great importance in the
evolution of cancer and in recent de-
cades, the development of various

Image retrieved from: http://www.sciencesgate.com/

immunotherapeutic  strategies  has
become a major field of research. One
such immunotherapeutic strategy is
the development of therapeutic
cancer vaccines. In order to generate
an antitumor response, the immune
system is stimulated using tumor
antigens. Various immunotherapeutic
strategies which are extensively
studied involve the use of autologous
dendritic cells (DCs) that are pulsed
with tumor antigens. In order to attain
efficient treatment, both tumor
associated and tumor-specific antigens
are targeted for vaccine generation.
The DC-based vaccine sipuleucel-T,
used in the treatment of prostate
cancer was the first therapeutic
vaccine to be approved by the FDA in
2010.

Nano-biotechnology or Nano-
oncology is a rapidly developing area
within nanotechnology which involves
the use of nanoparticles for biomedical

applications. One of the most
advantageous applications of
nanoparticles are active targeting,

reduced off-target drug distribution and
increased accumulation of drug at the
tumor site. Also, the bio-compatibility
allows efficient reabsorption and
elimination from the system. In recent
years, nanotheranostics has emerged as
a promising alternative for efficient
cancer management which

involves the use of therapeutic as well
as diagnostic entities that are loaded
into nanoparticles for early diagnosis
and treatment of cancer. Nanoparticles
have also been used for photo-thermal
therapy (PTT) of cancer-causing
tumors, wherein the nanoparticles
employ photo-absorbing agents which
generate heat under near-infrared
(NIR) laser irradiation, this results in
the thermal ablation of cancer cells.
Immunotherapeutic bio-responsive
fibrin gel has been engineered that
controls local tumor recurrence post-
surgery and development of distant
tumors. Calcium carbonate
nanoparticles preloaded with an anti-
CD47 antibody are encapsulated in the
fibrin gel and scavenge H+ in the
surgical wound which polarizes the
tumor associated macrophages. The
released anti-CD47 antibody blocks
the “don’t eat me” signal in cancer
cells. This causes the phagocytosis of
cancer cells by macrophages.

Starving cancer cells to death is an-
other approach for tumor treatment
that has been emerged recently. As
cancer cells have glucose requirements
for their rapid growth and to fight
against apoptosis, so by limiting the
consumption of glucose has a be-come
an approach for treating cancer.



One of the challenges for precise tumor
therapy involving targeted drug delivery
is controlled release and activation of drug
A biomimetic cascade named as
Mem@GOx@ZIF-8@BDOX is
engineered for tumor starvation

el NANOPARTICLE CANCER TREATMENT
shows intelligent drug delivery
systems for tumor precision therapy.

Cancer cells, due to their elevated
demands for biosynthesis and energy
production upregulate glucose
metabolism and oxidative
phosphorylation by majorly utilizing
and depending on nutrients such as

glucose and essential and non- : ; T-cells eat

essential amino acid. Glucose uptake S Nanoparticles

is unregulated by various oncogenes

like MYC and RAS. When subjected Nanoparticles :

to a lucose-deprived Introduced e e
g p Dissolves

microenvironment, the cancer cells
evolve cellular mechanisms to adapt to
low-glucose conditions. The proteins T-cells Target

survival of tumor cells in the low- Leukemia Cancer Cells T-Cells Express
glucose containing medium are . CAR Genes
identified and represented as potential |
drug tar-gets since their inhibition is
expected to selectively kill glucose-
deprived cancer cells, but not normal
tissues that do not experience glucose
deprivation. With further research and
development of basic sciences and
technologies, many approaches may
appear in the market for the treatment
of tumor, various cancers and many
other diseases.

RAMYA.S, Final Year,
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Retrieved from: www.pathologylab.org

“Cancer may have started the fight,
but I will finish it.” — Anonymous

Scientists across the globe have carried
out research for years altogether to
develop an early detection system for
cancer, that can significantly in-crease
the prospects of an effective treatment.
Shifting towards more advanced, less
intensive, easier yet more accurate
detection methods, a technique called
‘Liquid biopsy’ has been developed.
Liquid biopsy is a technique that can be
used to detect and monitor the
progression of cancer from body fluids
like peripheral blood. Circulating
moieties like circulating tumor cells
(CTCs), circulating tumor DNA
(ctDNA), exosomes, and specific
protein markers can be isolated from
blood.

CTCs are intact cells that detach from
carcinomas and are more of-ten found
clustered with fibroblasts or
endothelial cells thus being protected
from immune destruction. For the
classification of free circulating cells
as CTCs, the cells are identified based
on immune cytological features,
molecular markers, and biological
activities. ctDNA is a fragment of
DNA released from tumor cells during

cell  death, or  during  the
metastatization process thereby
generating malignancy. Since the

amount of ctDNA in the blood is quite
low, advanced technologies like Next
Generation  Sequencing help in
identification of

01

mutations as well as amplification of
ctDNA. Exosomes, released by tumor
cells, help in the invasion of cancer,
angiogenesis, and development of
chemo-resistance of cancer. They
carry specific protein markers &
variants that vary with the type and
stage of cancer and often protect the
tumor cells from immune attack.

Guardant Health, Grail, and Biocept
are some of the companies working on
the development of commercial liquid
biopsy tests. Scientists at John
Hopkins  University  School  of
Medicine have developed a blood test
called “Cancer SEEK.” It identifies
early-stage cancers and localizes them
to an organ of origin, by identification
of genetic alterations and protein
biomarkers. Using two approaches
involving Multiplex-PCR and a small
but robust number of amplicons, rare
mutations in the ctDNA are detected
and identified. Reproducible detection
of protein biomarkers is carried out
using a single immunoassay platform.
The test involves combined genomic
and proteomic profiling, and displays
median sensitivity of ~70% and
specificity of over 99% for the
different types of cancers tested.
Despite its own drawbacks and
loopholes to-be-filled, Cancer SEEK
“seeks out cancers” using “a single,
multi analyte blood test.”

Due to its ease, liquid biopsies can be
performed multiple times over a

FLOURISHING TECHNOLOGIES

» LIQUID BIOPSY:
SEEKING OUT CANCER

course of time and hence aid in
monitoring the progression of cancer,
assessment of treatment efficiency,
and tracking recurrent cancers.
Although still under development,
liquid biopsy is a robust, non-invasive,

specific, sensitive and less costly
technique. Various companies,
institutes and organizations are

coming together to provide funds and
boost research so as to devise a liquid
biopsy method that is cost-effective
and feasible for use at all scales. The
developmental stages of any ground-
breaking research or invention face its
own peaks and valleys, but the
application of the final product and the
change it brings in the society is worth
it all.

l rd
Retrieved from: Hematology vector images
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Retrieved from: researchfeatures.com/wp-content/uploads/2017/06/MN-new.jpg

How does a brain work? How are
memories stored? What part of the brain
responds to fear? How changes in the
brain effect emotional response? How
neurological disorders can bring about
changes in the neuronal activity? All
such secrets of the brain can be unveiled
through ‘Optogenetics’. Optogenetics is
an evolving technology which allows for
analysis of the brain within a timescale
of milliseconds.

Brain consists of a complex of neurons
that communicate electrochemically to
perform  various  functions.  This
neuronal communication discovery
dates back to 1700s when Galvani, an
Italian Scientist, observed frog’s legs
that were on sale, twitching during a
storm. He then replicated his
observation by electrically stimulating
the legs using electrodes. Since then
brains were functionally analyzed by
similar stimulation s experiments.
However, this method led to non-
specific stimulations of all cells at the
site of electrode insertion.

In 2005, Deisseroth combined genetics
and optical methods (optogenetics) to
specifically stimulate or inhibit certain
neurons just like turning a switch
“ON” or “OFF”. This method was a
breakthrough in neuroscience as it not
only allowed neuron  specific
stimulation but also for analysis in a
freely moving animal.

In optogenetic studies, the target cell is
genetically engineered to include gene
that encodes for opsins. Opsins have

the potential to turn into signalling state
from a resting state upon light ab-
sorption. And they are the photoreceptor
molecules that stimulate signalling
cascade upon G protein activation
further producing physiological
response. When neurons are exposed to
light of the desired wavelength, the
channels open up generating action
potential causing the neurons to fire.
The gene for light-sensitive protein
channel-rhodopsin2 (ChR2) was first
isolated from green algae
Chlamydomonas  re-inhardtii.  This
protein activates only in the presence of
blue light, hence when made to express
in the neurons, it al-lowed the neuron to
be switched on as long as the blue light
was exposed.

The method of optogenetics provides a
way to study neural networks. It has
moreover many applications such as
‘Gene  therapy’  which involves
delivering of the gene in the body at the
affected site. And it was first approved
in 2003 in China where wild type p53
was expressed in an oncolytic
recombinant adenovirus for treatment of
head and neck squamous cell carcinoma.
Other than rods, Channelrhodopsin-2
(ChR2) is expressed in retinal neuronal
cells which turns them as artificial
photoreceptors. It has also been used in
vision  recovery. This  involves
expression of optical neuromodulators
such as photochemically modified
mammalian ion channels in residual
retinal neurons or Channelrhodopsin-2.
This expression may allow for sharpness
of vision with greater and better spatial
resolution

02
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than obtained from recent prosthetic
devices. In the substantia nigra, certain
loss of dopaminergic neurons results in
neurodegenerative disease known as
Parkinson Disease. Neurons responsive
to light are developed in Parkinson
disease as a treatment for the disease as
well as another option for the treatment
of the patients here is Deep Brain
Stimulation along with understanding
how cell transplantation is done.

The recovery of the disease relies on the
release of dopaminergic from implanted
cells as well as the activity of neurons.
A common neurological disease which
is affecting 50 million people over the
globe is ‘Epilepsy’. This disease is of
recurrent seizures and is characterized
by functioning of various circuits that
are overactive. Optogenetics was used
for in vitro inhibition in region of CAl
and CA3 of hippocampal principal cells
which was found to be sufficient for
reducing seizure activity. Optogenetics
has also been used in treating Spinal
Cord Injuries in Clinical Neurology.
Functional Electrical Stimulation are
those electrical pulses here that helps to
improve or restore the paralyzed
muscles that are involved in upper and
lower limb mechanism, breathing, and
the bladder and bowel regulation.

NANDHINI.A, Final Year,
Biotechnology



“MILASEN”: BENCH TO BEDSIDE

What happened to Mila? ’-

November 5, 2010, Mila came into this
world perfectly healthy and sound,
growing up to be an energetic, giggly
little girl. At three, her parents noticed
she was stumbling and her right foot
began to turn inward. Then she turned
four and things were getting worse, she
started pulling her books close to her
face at bedtime and at 5 years of age her
condition needed medical attention due
to her modest language and increased
clumsiness. Initial treatments failed to
give effective results. Months before she
turned 6, conditions became worse when
she was hospitalized due to loss vision,
dysarthria, frequent falls and dysphagia.
MRI, ECG and Skin Biopsy showed
results indicating Batten’s disease.

The Investigation

Batten’s disease, a rare recessive
condition affects the central nervous
system and eyesight. In Mila’s case,
the mutation was observed in a gene
called CLN7 or MFSD8 gene,
detected by whole genome
sequencing. The effect of the mutation
was abnormal MFSDS§ splicing and
translation, detected by RNA
sequencing and Re-verse Transcriptase
PCR. This leads to the production of
proteins with altered structure or
function, thus affecting the nervous
system and vision.

| Developing the hero: “Milasen”

An Antisense Oligonucleotide drug
called MILASEN was developed at
the Boston Children’s hospital to
combat Mila’s condition. Initial testing
of the drug began on the patient
fibroblast cells which gave effective
results ac-cording to computer based
analysis. Mila’s disease constantly
progressed

due to which researchers filed for
FDA permission, to initiate the clinical
trials. Several studies on the drug were
carried out after which Mila received
the first dose of the drug. She slowly
regained her motor skills indicating an
improvement in her condition due to
the action of the drug. However,
neurological damage and reduction in
the brain volume was observed
indicating that the drug can be further
modified to enhance its function.

‘Why Milasen?

Just like Batten’s disease, many other
neurodegenerative  pathologies  like
Parkinson’s, Alzheimer’s exhibit varied
clinical features among patients with the
same disease. Apart from neurological
diseases, conventional treatment
provided for other diseases like cancer,
diabetes shows difference in response
among individuals due to variety of
changes caused in the person though the
disease is same. This makes us think
whether one drug, common for all will
be a better approach or a personalized
medicine like MILASEN. Definitely,
the later which refers to the designing of
a treatment targeting a particular patient
after careful investigation of the
conditions prevailing in that individual,
as already seen in Mila’s case. Recently,
a paper published in the journal of
Science Translational Medicine,
emphasizes the need for personalized
medicines for the effective treatment of
Parkinson’s disease. Several studies are
also being carried out to determine the
effect of personalized medicines, using
model organisms like fruit flies useful in
understanding the disease condition in
detail. Other than Mila’s story, there are
other success stories of personalized
medicines like the development of drugs
like Gleevec and Herceptin for treating
cancer, encouraging advancements in
Personalized medicines.

Personalized medicines for the un-
treatable, complex, and the
impossible.

The story of the drug ‘MILASEN’ paves
a path for many other specific drugs,
bringing them from bench to bedside
and emphasizes the need for the
development of personalized medicines
for treating rare and complex diseases
yielding beneficial results. It present’s a
very good example of how advanced
technologies and genomic studies con-
ducted in the research field can be used
to benefit the society by reducing the
cost and time of the treatment. This
encourages researcher’s to design
specific drugs for diseases varying
among individual’s by studying the
alterations caused by the disease in the
genome and  utilizing  scientific
knowledge as a weapon against evil’s
like  untreatable, complex  and
impossible, thus protecting mankind.
Think practically, every individual has a
different way of perceiving similar
things, in the same way our bodies
reaction varies though affected by the
same disease, then how can all of us
respond equally by a com-mon
treatment and therefore there is a need
for an action which is specific for an
individual called personalized medicines
for an effective reaction.

from:

Retrieved
com/f/612333/gene-treatment-made-for-a-single-
child-cuts-a-hyper-personal-path-for-precision/

https://www.technologyreview.
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Listening to the nucleotides...

Government of India has passed a Bill
(Bill No. 128 of 2019, THE DNA
TECH-

NOLOGY (USE AND
APPLICATION) REGULATION
BILL, 2019) on 27th June, 2019 by Dr.
Harsh Vardhan for DNA Barcode
implementations in In-dia. DNA
technology will help to generate DNA
(Deoxyribo Nucleic Acid) barcode
which will have the genetic or
genotypic information  of  the
individual. Phenotype of a person
shows the appearance of an individual
whereas the genotype of a person
shows the genetic constitutions of the
individuals. Genetic information is
considered more  specific than
phenotypic information. DNA Barcode
will provide the basic information and
genetic  information  about  the
individuals which is more significant.
DNA Barcode has genetic information
of a person partially from mother’s
genetics and partially from father’s
genetics. Genetic information can give
clear idea about the individuals with
respect to other individuals in the
population.

DNA Barcode makes available
genetic information of respective
person under figure tips. This

information can be used to prevent
unsuspected diseases, unidentified
decreased  individuals,  victims,
under-trials, Solve parental issue
with accuracy, Prevent Pre-natal
genetic disorder, Bodily substances
from the missing and burned or
damaged body can

misunderstanding
analyzing the
Regional DNA Data Bank
and National DNA Data
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be identified accurately, Phenotypic
Identical individuals can be specified,
and Victims can get justice in rape,
kidnap, criminal, robbery and various
such cases. Ease to find donor for
organ transplantation, blood, sperms,
eggs etc which will increases the
survival rates and Pedigree analysis
and cure certain hereditary diseases
and prevention of that diseases for next
generation. This will help to save time,
accuracy and authenticity of the
results. DNA technology has some of
the issues such as Disclosed of genet-ic
information to unauthorized group or
individual can cause danger to certain
group of individual or population,
Negligence in the arrangement or
analysis of the information which can
mislead and cause life threat to the
individual and Data can be hi-jack by
the other nation which will cause great
damage to the nation.

The governments should impose rules
and regulations on every person who
will be responsible for collection,
storage and utilization of genetic in-
formation of individuals. DNA
laboratory should have testing and
analysis procedure, standards,
requirements under accreditation from
governments Boards and they should
timely renew accreditations. DNA
laboratory should have obligated
environment, scientific and technical
expertise. The genetic information
should be
stored, guard and should
not release information.
DNA Data should be well
categorized so that there
should not be any
while
data.

Bank should co-ordinate

and should maintain the
confidentiality between
them. The in-

formation should be used by
authorities. Security codes needs to be
kept so that no one can excess
information.

Penalty of 3 vears of jail and 1 lakh
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son who will disclose the information
without the authorities. One who will
contaminant the source of information
or destroyed the analyzed information
or misplace the generated information
will be imprisonment up to 2 years and
50 thousand rupees fine. The company/
institution/individual, he who was
present during the offence was com-
mitted has to prove their royalty
otherwise they have to fulfil the
penalty.

DNA technology helps us to under-
stand various aspects of upcoming
technology and also one should be
aware about the consequence and
benefits before sharing genetic
information with other party. Genomes
of the particular part of population can
be used to know the phenomenon
occurred in those specific populations.
With genomes of population we can
point out the danger in near future.

SUNDHAR.R, Final Year,
Biotechnology
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India and Entrepreneurship in Biotechnology:
Building a Bridge from Innovation to Industry

The Indian Biotechnology sector is
growing at an ever-increasing rate of
about 20% every year and holds a 2%
share of the global biotechnology
market. It ranks 12th among the top bio-
technology destinations in the world and
has around 800 companies with the
second-highest number of USFDA
approved plants. The
Biopharmaceuticals sector boasts of a
major 64% of the total revenue followed
by Bio-services, Bio-agri, Bio-industry,
and Bio-informatics with 18%, 14%, 3%
and 1% of total revenue, respectively.

How is our Government Aiding in the
growth of the Biotech Industry?

In order to encourage innovation and
entrepreneurship in India, the Indian
Government has planned to launch a
venture capital fund of Rs 1000 crore
to boost R&D in the biotech and
pharma industry. It also plans to make
the Indian Biotechnology industry
worth $100 billion USD by 2025 and
increase the number of start-ups to
1500-2000 over the next couple of
years from the current 500.
Furthermore, the Department of
Biotechnology (DBT) along with the
National Biotechnology Board
(NBTB) and other international
institutions are working cohesively to
make India a global hub for excellence
in bio-tech research and business.

What are the challenges faced by Bio-
tech start-ups in India?
The majority of start-ups in India are

funded via various government grants
while only a few are funded through
private ones, mainly foreign
investments. Although a lot of early-
stage biotech start-ups are getting the
funding they need, the real challenge
lies after the first few years of the
establishment of the company, i.e. in the
scale-up and marketization. Apart from
the obvious problems of funding and
scale up, the biotech industry is also
restrained by a “glass ceiling” of the
heavy regulations and ethical guidelines
levied on it. The companies often
encounter problems while filing for
patents and property rights; if the
company’s management is altered,
funding agencies like BIRAC reconsider
their grants which threatens the very
existence of the company. Furthermore,
biotech usually involves working with a
poorly understood natural
organism/environment which brings a
level of wuncertainty. Hence, the
strategies adopted by biotech start-ups
appear to have a colossal impact on their
growth. Unfortunately, due to the early
stage of the biotech industry, there is no
definitive research analysis to support a
successful strategy. The impending
“patent-cliff” which refers to the expiry
of a patent and the en-suing loss of
monopoly over the product costs various
biotech companies a pretty penny. The
biotech industry is driven by science and
stringent regulations and is a high-risk,
long-gestation venture making investors
skeptical on whether their investment
will be a bang for the buck. And
although we
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are witnessing unprecedented advances,
the big question for biotech today is
whether it will see a progress similar to
that of the Information Technology
industry which witnessed stellar growth
in the past few decades.

Can Biotechnology become Indian
economy’s next success story?

The Biotech industry represents a lot
of untapped potential unlike most
other industries that have reached their
eventual inflection point. Alas, the
biotech industry seems poised to take
over the mantle from the glorified IT
industry as it is predicted to reach a
revenue of $100 billion in 2025. With
the meteoric growth in  the
pharmaceutical generics market and
the expansion of bioinformatics, bio-
agri, and  bio-services fields,
biotechnology has driven the country
to a newfound touchstone of
innovation and excellence and is sure
to witness a  cornucopia  of
opportunities in the imminent future.

_&ﬁm BIOTECHNOLOGY

VINOTH RAJ.G, Final Year,
Biotechnology
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Perfint
Healthcare

A biomedical start-
up that focuses on
the production of

robotic devices that
aid in the targeted

delivery of on-
co-drugs to various
organs. Founded in

2005 by Nandakua -

mar Subburaman an

I[IM Madras
Graduate, the
company’s annual
turnover in 2014
was nearly 100
crores. Their robot-
ic arm Robio and an
accessory to the CT
scan which helps to
carry out tumor
ablation-Maxio are
its main products
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Achira labs

It is a biomedical
based company
founded in 2009,
which has developed
various afford-able
lab-on-chip medical
testing kits. Co-
found by two IIT
Madras graduates,
their flagship product
is an automated
analyzer designed to
carry out rapid
quantitative
immunoassays like
immunodiagnostics,
thyroid tests, and
fertility tests. The
time taken for each
test in this device is
merely 30-45
minutes.

Medtech

Vibhav Joshi, a
BITS Pilani
alumni, sparked
the idea of
building
a next-genera-

tion fetal health
monitoring
device. This de-
vice is a mixture
of sensors and
algorithms. After
initial prototyp-
ing, the company
was founded in
2014 which
was funded by
Inn-Accel

NAVYA P

www.navyalife.com

A.ARUNADEVI, Third Year,
Biotechnology



Meet Clean Meat!

A well-done alternative to anticipate when the environment’s at stake

The year 2019 witnessed a powerful
dialogue on climate change, with Greta
Thunberg at the helm of the discourse.
The UN Climate Action Summit 2019,
concluded with a requisition to mitigate

global greenhouse gas emissions.
Amidst the wvarious industrial and
energy production sectors, a notable
contribution to these
emissions arises from
livestock, a natural
concomitant of  enteric

fermentation. The growth in
world population and the
surge in demand for meat
consumption  results in
increased methane
production by livestock.
Thus, different alleviation
strategies need to Dbe
developed which
concurrently  meets  the
demands of the people and
is environment-friendly.
However, the field of
biotechnology = might have
realized a  science-fiction
dream as a solution to this
problem: clean meat.

Clean meat, a phrase coined by The
Good Food Institute, refers to the way it
is produced: slaughter-free. At its core,
it is the in vitro cultivation of muscle
fibers of animal cells grown in a
specific culture medium. An
amalgamation of tissue engineering and
stem cell biology, this cultured meat is
pre-pared by harvesting either stem cells
or specialized cells known as myo-
satellite cells from the animals and
growing them in a stir-tank bioreactor.
The culture medium nourishes the cells
with appropriate salts, pH conditions,
growth factors and the cells proliferate.
Alteration in this environment induces
the stem cells to differentiate into the
muscle cells. Structure and texture of
the meat are maintained by using a
supporting medium called

scaffold. Collagen-based hydrogels are
employed as scaffolds, over which the
cells organize themselves and multiply.
Cultured meat is currently under
development by various American

companies such as Memphis Meats and
JUST, Inc. Initially developed by Mark
Post as a lab-grown hamburger, the

Retrieved from: https://www.thrillist.com/eat/nation/lab-grown-meat-vegetarian

meat has found its consumer base up till
space. Aleph Farms, an Israeli company
produced cultured meat on the
International Space Station using a 3D
bio-printer.  This  biotechnological
product has evident environmental bene-
fits. It not only reduces the natural re-
sources required for animal agriculture
such as feed and space but also methane
emissions from livestock. It is animal
cruelty-free; an innocuous biopsy is
required to isolate the cells from the
animals. Its production is efficient,
precise and faster than the conventional
method. It also minimizes the
improbable chance of transmittance of
food-borne pathogens. The process is
achievable = without any  genetic
engineering. The technology has a scope
of revolutionizing the novel food
industry by incorporation of beneficiary
com-pounds such as omega-3- fatty
acids.

Lab-grown meat faces a risk of
consumer dissent due to its nature of
production. Resolution of issues of
process feasibility and scaling up of the
production is underway but in
comparison with its initial conception
till now, substantial advancements have
been made. The procedure, of getting
the texture and the flavor
of the cultivated meat
similar to the convention-
al one, requires subtle
adjustments in the ratio of
muscle fibers and the fat
content of the meat, which
is imperfect. Ethical and
regulatory constraints have
impeded the product from
hitting the market.

These challenges haven’t
dampened the vigour of
research in this sector. The
Good Food Institute has
associated with the Institute
of  Chemical Technology,
Mumbai and Centre for Cellular
and Molecular Biology, Hyderabad to
further explore the field of cell-based
meat production. This burgeoning
biotechnological sector has a bright
future once it optimizes its process
parameters and receives a general
communal acceptance. Perhaps a day
would arise in the future, where
consumption of industrially produced
meat would be the norm and the
slaughter of animals for meat would be
an absurd thought.

S.NAGAMANI , Third Year,
Biotechnology



CRUISE TO MARINE ECOSYSTEM

Marine  biotechnology  uses  the
knowledge of science and technology to
support marine life and maintain the
natural ecosystem. Marine
biotechnology has various applications
such as

- Marine aquaculture mainly consists of
marine organisms such as fishes, algae,
corals, seagrasses, and many more, an
important source for functional food and
ingredients, which can be improved
using Recombinant DNA technology;
marine natural products have biological
properties, having a tremendous potent
medicinal use; marine environment is a
source for nutraceutical products and, is
also a potent source for providing
bioenergy; marine microbes have potent
characteristics for bioremediation. This
proves that biotechnology have
enhanced the marine ecosystem and it
proved to be a bonanza to marine
biosphere.

Biotechnology has high potential to
explore in the field of fish feeds and its
by-products. More than 50% of the
Indian population is dependent on fishes
as its staple food. Hence, it is extremely
important to maintain the ecosystem
using various techniques such as
genetically modifying the wild species
to increase the protein content, flesh
volume, nutritional value and
simultaneously decreasing the risk to
infections. To improve the aquatic
conditions, bio-augmentation, a
technique which uses the introduction of
biological systems into the ponds that
will de-grade the accumulated waste and
tox

-
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ic products, is used to make a health
environment for aquatic life to sustain.
Not only as fish feeds, but marine
environment is a rich source for
functional foods and ingredients such as
carbohydrates, fats, lipids, minerals, and
many more. Also, the marine source has
potential  effect  against  human
pathogens. For example, drug, namely
Vidarabine, isolated from marine sponge
Tethya crypta is a potent anti-viral drug.
Similarly, Ecteinascidin, isolated from
Ecteinascidia turbinata, induces
apoptopic effect on tumor cells and act
as anti-cancer agent. Micro-organ-isms
in the aquatic environment are exposed
to extremely stressful conditions which
helps them to produce secondary
metabolites. The secondary metabolites
isolated using biotechnology are
erythromycin, rapamycin, tetracyclin,
lovastatin, and many more.

Stressful conditions not only produced
drugs, but are also helps the microbes to
produce enzymes. For example,
thermostable extremozymes, enzyme
amylase, isolated from Rhodothermus
marinus at 80°C can be used in various
food industries while, Taq polymerase,
isolated from Thermus aquaticus at
90°C can be used in Polymerase Chain
Reaction (PCR) techniques. Similarly,
organisms which are psychrophilic,

Antarctic bacterium produces alkaline
phosphatase which is used in molecular
biological research. Many such enzymes
and functional ingredients are isolated
from barophilic, pH tolerant,

halo-tolerant organisms. Fish and fish
by-products, anti-oxidants,
antimicrobials and many more, are also
used as topical agents in the field of
cosmeceuticals. Biotechnology have
ameliorated the use of modifying the
genetic structure of the marine bio-
system, which helps them to act as a
biosensor for pollutions, oil spills, and
many more. For example, Green
fluorescent protein (GFP), encoded by
gfp gene, is fused with a promoter
which is active in presence of a
particular pollutant and is introduced
into the host fish. The green
fluorescence will indicate the presence
of pollutants in the marine habitant. The
potential biomass source for bio-energy
are photosynthetic microalgae and
cyanobacteria which have been proved
to be wused in the production of
bioethanol, biodiesel, and many more.

Hence, biotechnology is proved to be a
link between the marine environment
and for the benefit of the human
population. Marine biotechnology is a
consortium of providing medicinal
agents, nutraceutical properties,
cosmeceuticals metabolites, bioenergy,
improving fish feeds, maintaining
marine ecosystem, bio-sensing systems
and many more. Therefore, it is rightly
said by Jules Verne, “The sea is the
only embodiment of a super-natural
and wonderful existence”. So, lets save
our marine environment and conserve
our natural species.

S.CHELLAPANDI, Third Year,

Biotechnology



THE HEALING POWER OF COLLAGENASE

Enzymatic therapy is now creating a
new dimension in the field of bio-
technology. Collagenases belonging to
the family of metalloproteinases have
several therapeutic applications
including wound healing, burns etc.
Various application of collagenase
includes the following. Collagnase is
mainly used for tissue separation,
therefore they can be applied in diabetes
patients where in the gland cells can be
relocated or removed.  Another
application of collagenase is in

production of ointments for burn
patients which help in immune
functioning.

The application of collagenase in
ointments is cost effective than hydro
gel application in burn patients. The
new  prospective  application of

collagenase is to provide sight to blind
who are victims of acid attacks. The
outermost layer of human eye cornea
plays an important role in

Retrieved from: https://natrabalm.co.uk

focusing vision. When cornea is
affected by chemical burns, the stem
cells repair by dividing themselves.
But when wounds occur in the stem
cell niche their healing becomes
difficult. Collagenases which are
called as tissue softening enzyme can
be applied in to the corneal burns
which will soften the tissue and enable
new cell formation. This has a
potential to restore sight of acid attack
victims.

Clinical trials of collagenase for
corneal repair are being going on and
it is believed to have a great potential
in this area. The introduction of
clinically approved collagenase for
corneal repair will reduce the cost of
treatment. Apart from corneal repair
collagenase can also be applied in case
many ophthalmology cases like scars
of eyelid, conjunctiva or iridiocyclitis.
The existing drugs and tissue
engineered products applied in burns

patients aim to provide a temporary cure
in the area but application of
collagenase based medicine will reduce
the time required for the complete
ailment and the cure will be permanent.

Biotechnology plays a major role
in the production and extraction
of these collagenase and

introduction of collagenase in
various forms like ointments for burn
patients. There are different classes of
collagenase and each can be produced
from different microorganisms.

Collagenase can be produced from
different bacteria like Clostridium his-
tolyticum, Escherechia coli and other
vertebrate’s likes crabs. Along with
the production of this enzyme
purification of the enzyme from all
other cellular components is also
important.

V.NIVETHA , Third Year,
Biotechnology



Answering Neurological Dis

\

Millions of people in the world are af-
fected by Neurodegenerative diseases
such as Alzheimer’s disease, Parkin
son’s disease, Huntington’s disease,
Stroke, etc. Loss of function of central
and peripheral neurons and eventual
death of neurons result in neurode-
generative diseases. The treatments
currently available are aimed at only
relieving the physical and mental
symptoms but are unable to cure the
disease. Hence, development and

use of new therapies to treat neuro-
degenerative disorders is the need
of hour. Recently, therapies aiming at
replacing the damaged neural cells
by Neural Stem Cells (Neural Stem
Cell therapy) have been developed.
The term Neural Stem Cells was first
described by Reynolds and Weiss in
1992. NSCs are multi-potent, tissue
specific stem cells with self-renewal
properties. They exist in early embryo-
genesis and in adult nervous system
and can differentiate into
astrocytes and oligodendrocytes. They
are present in central nervous systems

of fetus and adults. NSCs are generally

found in the sub-ventricular zone
(SVZ) and hippocampus. Induction of

neurons,

which folds into neural tube. The
self-renewal property of NSCs is
regulated by a specialized
microenvironment called “NSC
niche”. The neural tube is a rich
source of neuroepithelial
progenitor cells(NEPs) and is the
earliest type of NSC. During the
later stage of development, the
NEPs divide into lineage
restricted progenitor cell and
multiply neural stem cells niche.
Neural progenitor cells are non
stem cell type. They are
unipotent, bi-potent or multi
potent. Neural Precursor cells
(NPCs) are heterogenous
population of NSCs and neural
progenitor cells. NSCs can be
isolated directly from primary
tissues, by differentiation from
pluripotent stem cells or trans-
differentiation from somatic cells.
NPCs are utilized to develop
induced pluripotent cells.

The main function of NSCs is to
maintain tissue homeostasis by
replacing damaged cells. The
NSCs in sub-ventricular zone are
important for maintenance of

orders

associated Notch signaling, leukemia
inhibitory factor(LIF), transforming
growth factor-alpha (TGF-a) and
cytokines are important to promote
their proliferation and maintenance.
NSCs have become an important
therapeutic tool with potential to
restore function of neural cells by
transplantation and replacement of
damaged cells. Recently, a preclinical
study, transplantation of human neural
stem cell line in the murine model of

Alzheimer’s disease reported
improved cognition, reduction in
amyloid plaque and increased

recruitment of activated microglia post
transplantation. Thus, the preclinical
development of human NSCs is an
effective therapy for Alzheimer’s
disease. Transplantation of NSCs to
repair spinal cord injury has also been
studied. NSC therapy has not yet been
approved although many clinical
studies are currently on-going to
assess the safety of neural stem cell-
based therapy in humans.

Recently, scientists at University of
California, San Diego have success-
fully created miniature brains from
induced pluripotent stem cells that
mimics the developed 3D function-al
neural network of pea-size. The 3D
mini brains are currently used to study
the oscillatory waves emerging from
the mini brain model during early
neural network development. Thus,
Neural Stem Cells have a promising
future not only in stem cell therapy but
also in research studies.

neuroectoderm during early mammalian olfactory bulb, mood regulation
development forms neural plate which whereas the NSCs in
folds into neural tube.The self-renewal hippocampus are essential for

property of NSCs is regulated by a learning and memory. Factors

specialized ~ microenvironment  called such as Wnt, Sonic Hedgehog R.AMERTA, Third Year,
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Protein(BMP) antagonists,
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The Prism of
Biotechnology

About: Violet biotechnology f
Purple Biotechnology deals wi

all the publication, invention,
IPRs, and patenting aspects of
biotechnology. It encourages new
and innovative inventions in the
field of  biotechnology by

providing  protectio against
intellectual pira and
infringement.

Example: Granting of Patents to
inventors Wit innovative
products

/
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Zone and Desert Biotechnology.

resistance.

About: Brown Biotechnology is the branch of biotechnology
that deals with management of arid lands and deserts. It focus
on creating a beneficial impact on the arid landscape by using
improved disease-free high-quality seeds and makes the
rational use of water. Brown biotechnology is also called Arid

Example: Use of GMO’s for better disease and drought

i/
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About: Red biotechnology focuses on utilization of organisms for

production of medicines and medicinal devices. It includes the
production of vaccines, antibiotics, new drugs, molecular diagnostics [Palindrome (9) 2019| 26

techniques, regenerative therapies, 3D bio-printing
Importance/example: the development of gene\ pill wherein, the
DNA is delivered to intestine. Post absorption, DNA is translated to
the protein drug and then it exerts its action.

Retrieved from -www.interactive-biology.co

About: Green biotechnology deals with the development and use of
environmentally-friendly solutions as an alternative to traditional
agriculture, horticulture, and animal breeding practices. It refers to

roed y< ™ using biological techniques on plants with the aim of improving the

- "%j’\“f\ nutritional quality, quantity and production economics such as

ST N production of disease-resistant or plants that have superior qualities, by
S >) & means of genetic modification.

;})\:‘ Example: Production of first and second generation bio fuels like

s bioethanol using various starch rich compounds like sugarcane, soy and

AT T castor beans. This is important to suffice the ever increasing demand of
fuels which help in attaining sustainability in environment.

About: White biotechnology relates to industrial biotech. It is involved
in designing low resource-consuming processes and products, making
them more energy efficient and less polluting than traditional ones. The
technology uses living cells from moulds, bacteria, plants, yeasts and
the process of fermentation to synthesize the products which are easily
— degradable.

i Example: Sorona, corn based, made from 1,3-propanediol and pthalic
acid (TPA), has improved characteristics and is environmental friendly.

ed from -www.mss-ct.c
content/uploads/2015/02/Vessel

About: Active genes in insects are used for application in agriculture
and medicine.

Yellow biotechnology utilizes various insects to develop innovative
new technologies in agricultural industry such as sustainable meat
options and insect derived biological molecules. It is also known as
Insect Biotechnology.

Example: Insect derived chitinase and cellulose.

" |
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About: Blue biotechnology has a variety of applications and it uses
marine and freshwater organisms for development of novel drugs. It is
also used to develop skin creams and cosmetics. Marine biotechnology
also focuses on conserving marine flora and fauna and restoring
aquatic wildlife.

Example: Marine organisms such as Algae can be used for biofuel
production and food ingredients such as carrageenan jelly.

S.MURUGALAKSHMI, Third Year,
Biotechnology



A ZOONOTIC MENACE OF THIS ERA: NIPAH VIRUS

Nipah is the name of a deadly virus
which claims lives of hundreds during
each outbreak. This zoonotic virus was
first identified in Malaysia leading to
death of over 100 individuals. The
virus is transmitted via air and flying
foxes are confirmed to be the carrier.
The fruit bats infect the fruits with
their bodily fluids and spread the
disease. The initial outbreak in
Malaysia was disseminated by pigs
which were indirectly infected by the
bats. The symptoms that were
observed due to the virus are fever,
sore throat, muscle pain, and vomiting
followed by mild encephalitis leading
to brain seizures and then coma. The
incubation period can be of few days
to a long time between 4 days to 45
days.

According to scientists in John Hopkins
Bloomberg School of Public Health, the
chances of infection transmitting to a
male individual suffering from breathing
problems and aged person are higher
than others. Due to the progressive
development in the technology, efficient
diagnostic tests are available. These
include Reverse transcriptase-
polymerase chain reaction, Enzyme-
linked immune sorbent as-say, cell
culture for wvirus isolation, and
Polymerase chain reaction. In India,
National Institute of Virology in Pune
are well equipped to carry out the di-
agnostics under stringent conditions like
Biosafety Level-4; still the diagnosis is
difficult due to the mnon-specific
symptoms caused by Nipah.

Permanent cure for the infection hasn’t
been discovered but astonishing
researches are being carried out
throughout the globe. Live vaccines are
being tested on mice infected with
Nipah and rabies, chemically treated
vaccines were developed which has the
potential to inhibit virus replica-

tion and Remdesivir, monoclonal
antibody, which seems to be working
on monkey models. After successful
clinical trials, the treatment of Nipah
virus seems to be closer than
imagined.

India stood still when this deadly virus
attacked Northern part of Kerala in
2018. Out of the 23 affected
individuals, Kerala faced the death of
21 innocents. After the initial the
confirmation of the virus by NiV,
National Centre for Disease Control
sent a multi-disciplinary team to
Kerala and contact tracing was
immediately started, surveillance in
hospitals and community was
strengthened. The swift action by the
state government in coordination with

Ministry of Health and Family
Welfare (MoHFW) was
commendable. The communication

between the public and authorities was
the key factor in controlling the spread
of this menace. The return of Nipah in
2019 was met with the same strength
by the health officials as they were
expecting a probability of its return
and the preparations helped them stop
the virus in its tracks.

Prevention is the only tactic to keep
away from the disease as there is a long
till any treatment reaches the market.
Some of the points to keep in mind is to
maintain hygiene at all times even when
not in contact with infected patients. Do
not eat half eaten fruits or consume raw
date palm sap or toddy which could
have been eaten by infected animals like
bats. Proper care should be maintained
while handling or treating sick animals,
here gloves and disposable clothing
should be worn while slaughtering or
treating animals so as to not catch any
infection. WHO 1is on the forefront in
providing the best technical support in
affected areas of the world. Paying
attention to eating habits is the best way
to

prevent the spread. With the various
technological advancements,
recombinant vaccines are on the way to
be a crucial treatment measure for Nipah
Virus. Knowledge and awareness among
the population is the only appropriate
step towards the control and prevention
of the deadly virus, Nipah.

Retrieved from: https://www.id-hub.
com/2017/09/05/future-preventing-treat-
ing-nipah-virus-infection

S.SHIVASREE , Third Year,
Biotechnology



Beauty & Biotechnology

Skincare and cosmetics are used

around the world everyday by men
and women alike to combat wrinkles,
acne, fine lines and other signs of
aging that we so dreadfully fear. In
many cultures, healthy skin is
perceived as a sign of youthfulness
and vitality and people go to great
lengths to maintain a younger looking
skin. Queen Cleopatra used to bathe in
goat’s milk and honey every day to
keep her skin younger looking and
beautiful. Ancient Indians used a face
mask made up of curd and turmeric to
get that sun kissed glow. However,
skin aging is an inevitable, complex
biological process which can be
attributed to a multitude of factor such
as lifestyle, diet and stress. But the
most important one being loss of
moisture. Skincare industry is using
many bio-technologically  derived
compounds to produce promising new
skincare formulations. Fermentation is
widely used to produce compounds
such as collagen, ceramide, hyaluronic
acid, kojic acid which are used more

and more every day to design
customized skincare concoctions.
Hyaluronic acid is a

glycosaminoglycan (GAG) is the
major molecule responsible for
moisture retention in the skin. It is
found abundantly in the human skin
and has various functions besides
moisture retention such as, tissue
repair, enhanced immune response
and wound healing. It is hence
identified as a key target by
pharmaceutical companies to develop
Hyaluronic acid based cosmetics and
skincare. NASHA is a hyaluronic acid
based gel that is used to improve skin
elasticity and reduce skin roughness in
the facial area. It is ad-

ministered in the form of an inject-
able gel which is strategically placed
in the problem areas of the face.

Another key component
responsible for healthy skin is
Collagen. It provides structure and
elasticity to the skin and is present in
the form of fibers. The primary reason
for break-down of collagen is UV
irradiation. Daily exposure to harsh
sunlight can degrade the collagen
fibers and can hence affect the
youthfulness of the skin. Collagen can
be taken externally in the form of
supplements to replenish the damaged
collagen. Collagen hydrolysate is
being popularly used in skin creams
which promise to reduce the effects of
sun damage and improve the
appearance of the skin by making it
firmer, plumper and more youthful.
Marine collagen is also a new type of
peptide extracted from marine algae
and sponges and is an excellent
ingredient for the cosmetic industry. It
has anti-aging and anti-wrinkling
factors, it can be used for the
development of creams or gels with
high moisturizing action and it seems
to protect against the UV radiation. It
also promotes rap-id wound healing
and is also known to have
antimicrobial properties.

Plants are also widely used for
production of compounds which can
largely benefit our skin health.
Pycnogenol is a natural skin care
supplement derived from Pine tree
bark. It is a nutritional supplement
supposed to benefit the skin by
improving its elasticity. Studies
showed that pycnogenol increased the
amount of hyaluronic acid in the skin
and helped to significantly improve its
texture.

Skin care is ever evolving and is
largely influenced by the social norms
of beauty. And although there are
infinite number of skin creams and
face masks available in the market it is
essential to maintain a healthy life-
style and consume antioxidant rich
food to maintain that youthful glow.

COLLAGEN
&
HYALURONIC
ACID
SERUM
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From academia to industry

MEDGENOME

1. Genomics has changed the face
of diagnostics in recent years, what
are the other fields that genomics
could potentially be an answer to?

Genomics has revolutionized many
fields of biology. Molecular
diagnostics is just one of the
aspects. There are many other areas
where genomics has direct or
indirect implications ranging from
human health screening, identifying
dis-case risks, treatment decisions,
general wellness screening etc.
Other than these there are multiple
applications of genomics in
agriculture/food industry, wildlife
conservation etc. Understanding the
genome sequences of rice, wheat
and many other plants have
tremendously helped us in crop
improvement and plant breeding.

2. What is your take on
personalized medicine being the
answer to cure most of the
diseases? How can a poverty-
stricken avail these resources?

We often notice that different
individuals respond differently to
the drugs or therapies given to them
for any particular disease. This is
because of the fact that every
individual has a different genetic
and molecular composition which
eventually regulates the response.
Recent genetic/genomic/molecular
studies in the last decades have
identified several cases where the
treatment  decisions can  be
customized for an individual based
on their genetic/molecular com-
position. Many population-based
studies have identified several dis-
ease-associated genetic factors that
can be considered while
customizing the treatments. I am
sure in coming years we will be
able to understand the diseases
better and personalized medicine
can be more widely used for
efficient disease = management,
however, whether we will have a
cure for most of the diseases, only
time will tell. There are a lot of
efforts world-wide to reduce the
costing of ge-

netic testing so that it can reach to
all classes of society. I am sure a
few years down the line with our

improved understanding of the
genetic composition of populations
and  diseases  would  make
personalized medicine within reach
of all the social classes. One such
initiative is  GenomeAsial 00K
where we are generating the
sequencing data from general Asian
and South Asian population. This
study would help in identifying the
variants that in-crease or decrease
the risk of specific diseases. I would
recommend all budding scientist to
read our re-cent article in Nature
journal where pilot data from
Genome Asia 100K was published
https://www.nature.

3. What are the niches currently
present in the market that can prove
to be promising research options?

Genomics in human health and dis-
eases, Bioinformatics, plant
genomics, microbiome studies.

4. What is the one quality/set of
qualities that you look for in a
promising candidate other than
his/her technical skills? How can
a biotech postgraduate get into
your company?

Curiosity, ability to learn and a
positive attitude are the major
qualities I would look for in a
promising candidate (of course
other than

his/her technical skillset). Technical
skills can be acquired but a positive
attitude and dedication towards
your work have to be inherent. If
you think you are interested in the
kind of work that we do in our
company, approach our HR with
your CV or try to get connected
with scientists in our company
through LinkedIn and inform them
about your interest. If there are any
open positions our company will
take it forward from there.

5. In your opinion does ‘Biotech-
nology in everyday life’ have an
influence in shaping society and
what is the most challenging part?

Absolutely yes, biotech has a
significant influence on shaping up of
our society. Thanks to advances in
the healthcare industry the incidences
of several human diseases have been
controlled. This has improved the
global life expectancy. Biotech has
improved crop yields, cut costs and
reduce pesticide applications, making
farming  more  efficient and
productive in limited land area. This
has improved the farmer’s quality of
life. Also, higher yields mean farmers
can produce increasing amounts of
food without increasing arable land
and this has a major impact on
protecting wildlife habitats.

6. What is the one message you
would like to give budding
biotechnologists?

There are endless opportunities for
those who seek them. Keep
yourself updated on the recent
developments in science, don’t stop
learning, identify the areas that
interest you and be dedicated to
whatever work you take. Most
importantly get connected with the
people in the field of interest, net-
working is important in many ways.

Dr. Sameer Phalke Senior
Scientist, MedGenome, India
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I believe that the past molds you, the

present teaches you and the future
prepares you. St. Xavier’s College
has been a landmark milestone in
my journey here on earth. Had I
been an Arts student, it would have
been my dream to study at Xavier’s.
However, I chose to pursue science
and due to certain reasons, I landed
up at Xavier’s in 2012. It’s safe to
say that a non-existent, last resort
turned out to be the most defining
turning point. Xavier’s taught me
three important things:
independence, teamwork, and being
smart. I was privileged to be a part
of the first batch under autonomy
for Bio-technology. It’s safe to say
that our batch created history for
every possible reason, but in those
moments, we learnt the importance
of standing together as a team.
Many of us discovered many hidden
talents;

working independently but unitedly
taught us that each one of us have
unique skillsets that can be used to
achieve the bigger picture. Finally, it
taught me how to be smart, and not
cunning: I will be honest to re-veal
that it somewhat discourages me to
see most postgraduates not displaying
this particular quality when they work.
Being smart did show me how to
work quickly but also effectively.
These qualities help mold me to be
effective in my current status: the
present. There seemed to be only one
big option if I had to make a career
out of biotechnology: pursue research
and obtain a PhD. I started moving in
that direction, but [ began to
understand that biotechnology, and in
fact science, is more than just
research. It was finally in Xavier’s
where [ decided that I wanted to
pursue a career in editing and that is
why Xavier’s is my home because it
helped me understand more than what
books may teach. It helped me truly
understand science. I joined Crimson
Interactive Pvt. Ltd. in August 2014.
It is one of the leading players in the
Science, Technology, and Medicine
industry in the world. They edit
articles from biosciences to medicine
to arts & humanities to commerce

& law. I thoroughly enjoyed myself
at this company. Each day brought
new challenges and things to learn.

I feel privileged because most of the
times I may be the first person apart
from the author and his/her team to
have a glimpse of the research con-
ducted. I currently work with Cactus,
the foremost player in the publishing
industry in most of the Asian region.
The current profile involves more
analytical thinking, and it has been a
challenge as well as a reward.

Editing teaches you important les-
sons. It teaches you to be concise and
not exaggerate stuff. It teaches you to
respect the research that the authors
conduct and not criticize their poor
language skills. It has helped me
understand that I am not the teacher,
but the learner. The future is indeed
exciting. But, I would not like to
dwell on my future plans but would
rather want to shed light on how y’all
can prepare your-selves for the future.
If you wish to pursue a career in
editing, you do not need extraordinary
skills to be an editing expert. Basic
language and grammar knowledge
along with a strong foundation in
science concepts would hold you in
good stead. Let me assure you that
jobs will never dry out in this sector.
It is also one of the highest paying
jobs. There are different types of
editors too. Not all editors are
involved in correcting the language of
a manuscript. Some editors are even
involved in artwork and formatting
editing.

Before I end, let me assure you that a
career in science is not dull and it will
not be looked down upon. Research is
not the last and only option. It all
depends on an individual’s interest.
Identify what will bring you the most
satisfaction and joy. If it is research,
pursue it. If it is a data analyst, pursue
it. If it is an editor, pursue

it. Do not set ordinary goals, push

yourself to achieve and be the best.

ABBIRAMY S R, Second Year,
Biotechnology



A JOURNEY OF GRATITUDE

Master's years at St. Xavier’s
Department of Biotechnology were
one of the best years of my career
so far. I still remember my first day
at St. Xavier’s College which was a
dream come true moment for me,
filled with lots of excitement! The
journey of four semesters began
and was more like a roller coast-er
ride, each day was packed with new
experiences. One of my most
cherished memory is of spending
extra hours in lab for performing
experiments. My group and I used
to discuss and execute different
experiments with faculties which
helped us to satisfy our scientific
curiosity. This aided me to figure
out my inclination towards
pursuing research after Masters.
During the Masters, 1 thoroughly
enjoyed the academics thanks to the
faculty at St. Xavier’s who worked
hard to make the lectures simple and
interesting, yet knowledgeable. I was
fortunate to have dedicated and
proficient faculties who motivated
and encouraged us to perceive our
respective careers. Moreover, here at
St. Xavier’s, apart

from excellent academic training,
students are groomed to outshine in
their careers and serve as a valuable
asset to society. Letting us organize
the Department festival-‘Palindrome’
for the year 2016 was one of the
enriching experiences I had at this
prestigious Department. Other such

memorable  experiences  include
organizing  scientific elocution
competitions hosted by ‘Lupin’,

participating in ‘Reach to Teach’
social cause event, an industrial visit
to Goa, forming a business proposal
for a product and many more.
Engaging assignments and interesting
group activities helped me to learn
things more creatively and develop
my soft skills. Extensive scientific
training also made me
understand that one must not limit his

writing

or her research to the lab but should
learn how to communicate it to the
effectively.
These experiences and values helped
me to grow
professionally, shaping me into a
personality I am today.

audience or readers

academically and

Currently, I am pursuing my Ph.D.
at the Department of Chemical En-

-

gineering in [T Bombay, and
would proudly say that the
knowledge, experiences, and skills
learned at St. Xavier’s college has
helped me fit flawlessly in my
current career position. I will be
forever grateful to St. Xavier’s and
especially to the faculties of the
Department of Bio-technology who
taught and mentored me during my
Masters. Also, I would like to quote
few lines from St. Xavier’s anthem
to express my gratitude towards
this incredible institute- ‘Xavier's,
you gave me roots and wings,
opened my eyes to things and
somewhere along the way you
taught me how to fly and stay, in
the world outside so differently
you helped me become more me!’
I would like to advise the students
and freshers to sit back and enjoy
the roller coaster of your Master’s
journey at the Department of Bio-
technology, St. Xavier’s.

ALL THE VERY BEST FOR
YOUR FUTURE ENDEAVORS!
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KARTHIGA P, Second Year,
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Environment Saves,

Save Environment

Our environment is the sole factor for the existence of life on Earth. The anthropogenic activities have led to its
gradual deterioration since the past few years. Any attempt to provide solution would first require the knowlegde
about its current scenario. An initiative for the same was taken by the students of M.Sc. part II through an activity to
gather information and prepare a documentary about it. Here is the excerpt of the few significant issues that were
looked upon.

[l Call of the Mangroves

Holding the land together, holding the sea in place,
protecting the fishes providing them space, these are
few of the many roles played by ‘The Mangroves’.

Mangroves are a major coastal resource. Equipped with
external breathing roots known as pneumatophores, they
are predominantly found in the intertidal region. Structure
of the roots possessed by these mangroves is influenced by
their location and function. It ranges from conical to
pencil-shaped roots. Depending on their proximity to land
and sea, mangroves can be classified into the front,
intermediate and back species. Mangroves surrounding the
thane creek and greater Mumbai area belong to the species
Rhizophora apiculata. Mangroves are found all over India,
Andaman & Nicobar, predominantly in the Sundarbans-
West Bengal. Of all the states in India, Maharashtra has
the 6th largest mangrove cover.

To gain insights about the current scenario of
mangroves, we visited the Coastal and Marine
Biodiversity Centre, Airoli; Thane Creek; Sewri; Vashi,
Dharavi; and BKC mangroves. We also interviewed
Mr. Stalin from Vanashakti NGO. Known as the coastal
kidneys, the peculiarity of mangroves is that they
provide oxy-gen 6 times than that provided by normal
trees. This is facilitated by the uptake of carbon dioxide
through the roots and release of oxygen in return. These
plants

Retrieved from:: http://www.asergeev.com/pictures/archives/compress/2015/1607/13.htm

also bear fruits known as mangrove green apples,
which are used as lemons by the indigenous
communities. Apart from these, mangroves are a
habitat for various native and migratory birds such as
flamingos.

About 35% of the world’s mangrove cover is gone. This
has alarmed not only the society but the government as
well. Hence in an attempt to safeguard mangroves,
stringent policies have been formulated by the government
under which and individual found to be responsible for
cutting and destruction of mangroves is liable to
imprisonment. The Coastal & Marine Biodiversity Centre,
Airoli has been set up by the government to ensure
awareness and conservation of mangrove species.

Being taken for granted is something every resource
has to face. However, developing a sense of
responsibility towards the conservation of these
valuable resources is imperative and the need of the
hour. As it is rightly quoted by Mad-Ha Ranwasii, “If
there are no mangroves, then the sea will have no
meaning. It's like a tree with no roots, for the
mangroves are the roots of the sea!”




E-waste and its Management (2

With globalization and industrial advancements, the
electronics industry has become one of the fastest-
growing industries in the world. Particularly in India, the
volume of electronics in society has increased
exponentially. In other words, it means that the amount of
e-waste generated is constantly on the rise and an issue
which has to be addressed at the earliest. Improper
disposal of e-waste can contaminate the air, water & soil,
and cause a hazard to all living entities. India produces
about 2 million tons of e-waste every year. Among the
various states, Maharashtra contributes the largest e-waste
of about 19.8% but recycles only about 47,810 tons per
annum. 80% of waste processing is undertaken by the
unorganized sector that collects waste from household
and establishments. Children, at large who are under the
grip of illiteracy and poverty are targeted to do such
work. This increases the unemployment rate and
predisposes them to harmful chemicals released during
processing of such waste. E-waste management is largely
dependent on the attitude of the citizens, collective
initiatives by them & the government. The 3 main ways
to effectively manage e-waste are- Reuse, Recycle and
Refurbish. Practices of reuse of electronics involve
continual usage of electronic items that are still
functional. Whereas recycle and refurbish mean
repurposing or redesigning of the electronic item, that
may or may not be functional, into the same type of
product or a different product by modifying parts of the
same.

To understand the level of awareness amongst people
regarding e-waste & its management, a small survey of
222 participants was carried out. Most of the people had
an average amount of knowledge about e-waste and what
it is made of. Nearly 51% of the participants felt the
importance of appropriate e-waste management practices.
Surprisingly, 65% of participants did not have any idea
about management or collection or recycling-centres for
e-waste, neither were they aware of government policies
or schemes regarding the same. The bright side to it was
that almost 54% of people sold off their electronic waste
as second-hand goods, and 30% out of the total
meticulously submit-ted their e-waste for recycling at
recycling centres. A good 12% of participants still,
however, dumped their e-waste directly into the dustbin,
thereby unknowingly contributing to the toxicity in the
environment.

Kohinoor E-waste Recycling Pvt. Ltd. is an
organization based in Mumbai, that focusses solely on
electronic recycling and refurbishing. They collect e-
waste from corporate offices, housing societies and
other organizations, and refurbish the electronics into
better products, and most often supply the re-modelled
products to financially backward schools & institutes
that are in need of better electronics. In a way, this
organization is not only making money for its own
survival but also helping the society and aiding the
betterment of the underprivileged people.

Through this project, we tried to gain insights into
electronic waste, its generation, management & the
threats it poses to the life on earth. The survey was a
small step in creating the spark in people’s minds about e-
waste & the need for its efficient management. The
movie, as a whole, was our attempt to learn and help
others learn about the essential issues of the world.

E-WASTE MANAGEMENT

RESPONSIBLE RESPONSIBLE

RECYCLE

REUSE

Electronic items
are used
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3  War on Waste: Plastic

In day to day life from morning to night, we consume a
huge amount of plastics. From toothpaste tube we
squeeze every morning to cling film used to pack
sandwiches in, the cup of takeaway coffee we buy in
route, the water bottle we buy to quench our thirst and
million lots things in between, plastic has be-come an
addiction because it cheap and convenient and it posed
an alarming threat to the environment.

Every year we produced 300 million tonne plastic across
the globe and around 50% of that is single-use plastics
which we use once for second and it stays in nature for
hundreds of years and causing harm to everyone. The
problem with plastics is they do not easily degrade.
They may break down, but only into smaller pieces. The
smaller those pieces get the more places they can go to.
Many pieces wind up at sea. Tiny bits of plastic float
throughout the world’s oceans. They wash up on remote
islands. They collect in sea ice thou-sands of kilometres
(miles) from the nearest city. They even meld with rock,
creating a whole new material. Exactly how much
plastic is out there remains a mystery. Scientists are hard
at work trying to find out. So far, though, experts
haven’t found as much plastic floating in the oceans as
they expected. All that missing plastic is worrisome,
because the smaller a plastic bit becomes, the more
likely it will make its way into a living thing, whether
tiny plankton or an enormous whale. And that may spell
some real trouble.

In India, plastic production is averaging a growth rate of 10
per cent per year. As per Central Pollution Control Board
2016 estimates, 15,000 tonnes of plastic waste is generated
every day, of which 9,000 tonnes is collected and
processed, while the remaining 6,000 tonnes is usually left
to litter the drains, streets or is dumped in land-fills. Every
year, at least 8 million tonnes of plastic makes its way to
the seas, endangering marine life. Much of this hinders
waste management too as segregation is still a big
problem. Bans don't work without awareness. The
segregation of waste needs to take place at the house-hold
level. Unfortunately, the dangers of plastic are not known.
Where does the bag go once you are done with it? We are
just adding more and more plastic to the environment as no
one is getting educated at a base level.

After the state-wide plastic ban, the BMC has set up 25
collection centres across the city at strategic locations in
and around municipal markets, shopping hotspots and
railway stations. Many programs under the Swachha
Bharat Abhiyan arranged to increase awareness among
the masses and invent new strategies of plastic waste
management. An organization like EarthSR implanted
programmes like plastic bottle recycling pro-gram at
Mumbai where many people took initiative.

Still, we don't factor inconvenience for the man in the slum
who has limited awareness and knows no better than re-lying
on a plastic bag. We need to break this cycle. We as a society
take needs to take initiative for the betterment of life by
reducing the use of plastic, recycling and using alternates of
plastics like cloth bags, paper wrappers etc.
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CEREBRO SWITCH
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FACTORIA

Scientist at the J. Craig Venter Institute (JCVI) created a living cell with a synthetic genome

made from scratch in 2010, making it the first living cell on Earth to not have a living parent.

MONIKA T, Second Year,
Biotechnology
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3. Era of mankind

4. 2019 Noble prize in medicine

6. Cholera vaccine

7. Somatic cell division

10. Replication, Transcription, Translation
11. One of the pathways affected in AES
12.First FDA approved vaccine against prostate
cancer

13.Potential treatment against Nipah Virus
14. What is the speciality of Golden Rice

Down

1.Property of pluripotent cells

2.Cell death

5. Most widely used selectable marker
8.Where does India stand in the
biotechnological destinations in the world
9.Anti-inflammatory drug
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DNA is inherently unstable thousands
of spontaneous changes happen to cell
genome occur on a daily basis. The rea-
son for our genetic material does not
disintegrate because of continuous
monitoring and repair of DNA. Their
work was to map of different repair sys-

tems functions at the molecular level.
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Living organisms have a conserved,

intrinsic sleep-wake cycle which syn-

chronizes their physiology with the Earth’s
rotation. Their work elucidat-

ed the genes, proteins, other assisting

components and the self-monitoring
mechanism of the circadian rhythm

in fruit flies. This biological clock is
associated with metabolism, brain wave
activity and hormone production
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Oxygen is vital for conducting sev-
eral cellular metabolic reactions.
Their work explained the propen-
sity of cells to discern and adapt to
oxygen availability. The genetic ma-
chinery elucidated, modulates gene

expression according to levels of
oxygen present. This discovery has

paved the way for upcoming treat-
ment plans for cancer and anemia.

TRAIL BLAZERS

q) How well do you know the works of

recent Nobel laureates? Test your

skills.
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Cell destroys its own contents by enclos-
ing the debris in lysosomes. This mech-
anism was studied in yeast and showed
similar mechanism is used in our cells.
His discoveries opened path in our cells.
His fundamental importance of this
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such as starvation or infection

O

mechanism in many physiological process

Q)

(D Immune cells have certain molecules on

their surface which act as inhibitory check-
points. Cancer cells, sometimes escape from
immune system monitoring by activating
these inhibitory checkpoints allowing their
multiplication. Their work was focused on
the CTLA4 and PD1 immune checkpoints
and how inhibition of these checkpoint
pathways enables T cells to effectively tackle
the cancer cells. This discovery throws light
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inhibitors can be used for cancer therapy.

on how inhibition of negative immune reg-
ulators, by developing immune checkpoint
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Transitioning world

Integrated in our lives
Are deep roots of science
Breathing the technologies
Sometimes also eating the lies.
The world is emerging
With greater knowledge insights
Bridging the gap between
Human and robotic mind.
Various field have shaken hands
To improve human vitality
Even Biotechnology intervened
To help translate the complexity.
It has been a frontier for future
From kitchen to space juncture
Understanding applications

Of basic research through different ventures.

In agronomics to improve varieties
In medicine to tackle ailments
Adding to the list of endeavors
To built its concrete pavement.
Hustle of our existence
Is supported by these beings
Tweaking nature
To keep pace with changing surroundings.
Still lies a a big void
While applying tech to biology
A difference arising due to
Theoretical results and practicality.
Yet a long way to go
To unravel mysteries that are unheard of
To help humanity
To redeem our biome.

VISHWANATH M, Second Year,

Biotechnology



