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Hindustan Waste Treatment Plant, Saligao

‘Swiss Happy Cow’ Cheese manufacturing Unit, Siolim

Message from the Principal
The Department of Microbiology is releasing
another edition of their newsletter. The
newsletter shows the blend of academic and
co-curricular activities and it contains the
reports and photographs of various activities
conducted by the department. These kinds of
activities are important for the overall growth
of students and also helps the faculty to be
more creative in their teaching profession.
To make our teaching more attractive and
interesting it is necessary to provide
opportunities for our students so that they
can connect what is taught in the classroom
to their day-to-day lives. Organizing activities
help students to develop their self-confidence,
leadership skills and so on. We need to
realise that students wish to go beyond the
academics and i happy to know that the Department of Microbiology aims at
giving best to the students.
I congratulate the entire department for being creative in their teaching
learning and at the same time providing ample opportunities for the students
to showcase their talents, develop leadership skills and preparing them for a
better future.
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Editorial
Stephen Hawking, astrophysics most recognizable face lived with the prospect of death for 55 years. He was someone who spent the better part of his
life completely disabled without even speech but yet able to formulate groundbreaking theories in cosmology. But he was not afraid of death and he was
in no hurry to die, he just wanted to achieve more and more!! In his own
words… “however difficult life may seem, there is always something you can
do and succeed at”. He inspires us who hope to emulate him in our own way.
This semester the Department of Microbiology went all out to celebrate National Science Day. The theme ‘Genetically Modified Foods’ was thoroughly
explored through quiz, crossword, debate, drama, dance, presentations and
cartoon. Many of our FY, SY and TY students got a chance to display talent
and ability through the eight day fest. In this semester, our SY and TY students
also got the opportunity to interact with some successful entrepreneurs in allied fields of microbiology. I hope that their inputs will help our students when
they move ahead towards newer horizons. As our TY students leave, I would
like to ask them not to be bogged down with fears and anxieties for the future
but to embrace career opportunities with intelligence and creativity, to take calculated risks and successfully compete in a globalised tech-enabled economy.
My sincere thanks to all those who have contributed to the creation of this
newsletter.
								
Marielou

Microscope Team

Editor: Dr Marielou Ferrao

Editorial Team

Ms Marina Monteiro				
Ms Linette de Souza				
Ms Arina Frank					
Mr Siddhesh Menon				
Dr Valerie Gonsalves				

Ms Ursula Barreto
Ms Katelyn Gonsalves
Ms Ruella D’Souza
Dr Sheryanne Velho-Pereira
Ms Rajani Prabhu
ii.

Index
1. Science to the power of Art

1

2. Curtain raiser for the nobel prize series in India
2018 at Goa: Inspiring innovation in science

3

3. Ideas changing the world: Visit to nobel prize
series exhibition

4

4. ‘Microbiologists Magical Wand’ - an autobiography			

5

5. National workshop on ‘Bioinformatics’		

7

6. National Science Day celebrations - Genetically			
modified organisms

9

7. Presenting Novel job opportunities - An
entrepreneurship talk

12

8. Visit to Hindustan waste treatment plant

13

9. Swiss happy cow cheese manufacturing unit

14

10. Self healing concrete							15
11. Alumini Speak

17

12. Celebrating national science day with genetically
modified organisms

19

13. HIV - The war against the monster continues

20

iii.

SCIENCE TO THE POWER OF ART !!!
Serratia marcescens:“I use it because it is
red and it pops and it gives you that great
colour”
Most of us may have tried to make some
fancy pattern by growing bacteria on agar
plates. Well, now meet a microbiologist
who took it to the next level. Zachary
Copfer is the microbiologist masquerading
as an artist. He graduated from Northern
Kentucky University with a Bachelors Degree in Biology and worked as a
microbiologist for Proctor & Gamble and Teva Pharmaceuticals for five
years. However, he quickly learned that the commercial lab setting wasn’t
the best fit for him. He felt that he had begun to lose sight of all that he had
found romantic about science. So he pursued a masters in fine art in photography at the University of Cincinnati. Now he creates visual art that is about
deeply exploring the beauty and poetry that reside in scientific theories.
Copfer has created a series of “bacteria portraits” of famous artists and
scientists including Leonardo da Vinci, Pablo Picasso, Charles Darwin
and Albert Einstein. For each one, he covered a large petridish measuring 9.5 by 9.5 inches, in Serratia marcescens, a bacteria responsible for
some nosocomial infections. Then, the artist placed a photograph in
the dish. For instance, in one, he laid the famous photograph of Einstein sticking his tongue out. He then exposed it to radiation. The image cast a shadow on the bacteria. In that shadow, the bacteria grew,
but in areas where the radiation passed through, they did not. Once
those colonies of bacteria grew to his liking, and the piece was finished,
Copfer irradiated the portrait, killing the bacteria. Finally, he sealed
the portrait with a layer of acrylic, so that it could be safely displayed.
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The resulting portraits are bold, pop art-like reproductions of the original photographs comprised of red dots - each
a tiny colony of bacteria. It truly is an amazing visual treat.
Do check out his website www.sciencetothepowerofart.com
Cassandra Rodrigues
T.Y.B.Sc
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CURTAIN RAISER FOR THE NOBEL
PRIZE SERIES IN INDIA 2018 AT GOA:
INSPIRING INNOVATION IN SCIENCE
On Wednesday, the 10th of January 2018 the Chief Minister Manohar
Parrikar inaugurated the opening of the Nobel Prize Series exhibition
program. He spoke to the media about reinforcing Goa's status as India’s scientific hub with a strong focus on not only strengthening scientific
education in our State but also promoting scientific temperament. The
keynote speaker for the event was the Secretary, Department of Bio-Technology, Ministry of Science and Technology K. Vijayaraghvan. He spoke
on “Science and Education Transforming India”, categorising his talk in 3
components: (1) Science and Technology in India (2) How Humans have
changed the planet (3) What can we do to Transform India. He elucidated
on how Science which was once a Rich Man’s Enterprise, turned out to be
an individual and institutional enterprise. He emphasized on Curiosity
Survival and Change being critical in Science. He also spoke about how
the education in India was urban based and sloppy. He ended his keynote
address with the quote “What Goa thinks today The World thinks Tomorrow”The event was organised by The Department of Biotechnology,
Ministry of Science and Technology in collaboration with Nobel Media
AB Sweden and the Nobel Museum and the Goa Government. This was
a forerunner for interactive dialogues to be held by Nobel Laureates in
various fields of science with students, teachers, researchers and industry.
Lyn Marie Fernandes
T.Y.B.Sc
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IDEAS CHANGING THE WORLD: VISIT
TO NOBEL PRIZE SERIES EXHIBITION
The Nobel Prize Series India 2018-Goa was jointly organized by Department of Biotechnology, Ministry of Science and Technology, Government
of India and Department of Science and Technology, Government of Goa
in collaboration with Nobel Media AB, Sweden. The Nobel Prize Series
exhibition was flown in from Sweden including Indian exhibition showcasing the exemplary scientific work done by Indian scientists, which
was held at Kala Academy, Panaji, Goa. Students and staff of the Department of Microbiology visited the exhibition on 26th February, 2018.Nobel
Prize-awarded discoveries in the fields of Physics, Chemistry, Physiology
or Medicine, Literature, Peace and Economic sciences have sown the seeds
of developments that have gradually found application in everyday items.
The exhibition consisted of five pavilions dealing with five different themes.
1. The Nobel Prize: This section provided an introduction to the Nobel
Prize and its areas.
2. Alfred Nobel: This section presented Alfred Nobel, his inventions and
industrial operations, and the background to his will.
3. The Nobel Prize Over the Decades: This section gave an overview of the
history of the Nobel Prize, and of the Laureates and their work.
4. The Nobel Prize in Our Daily Lives: This section demonstrated the link
between Nobel Prize-awarded efforts and phenomena in everyday life.
5. The Nobel Prize and the Future: This section addressed the question
of how Nobel Prize-awarded discoveries may affect the future and of what
future Nobel Prizes may involve.
The innovative presentation was an inspiration for research
Rochelle Pereira
T.Y.B.Sc
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“MICROBIOLOGISTS MAGICAL
WAND” - AN AUTOBIOGRAPHY
The story of my life - the credit for my existence goes to Albert Leroy
Marsh who was employed in a toaster manufacturing company in America. He was instrumental in bringing together my parents Nickel and
Chromium and in 1905, I was born and Marsh chose to call me “Chromel”. Soon we were a big family. Me and my siblings were blessed with
a silver grey tan and very special characteristics. We were tougher than
most others of our type and soon became a hot favourite of our locality.
My family was a hard-working middle class one and being the eldest I
was sent out to work at a pretty young age. With my special talents being highly malleable and ductile they found me ideal for electrical coils
and heating elements. With my high levels of tolerance I was not affected by soaring temperatures and so was made use of in furnaces, toasters
and hair dryers. Soon my younger brothers followed in my footsteps.
One fine day as I was waiting to roll up for yet another heating coil, I was suddenly packed into an envelope and handed
over to a young lady who carried me carefully to her workplace.
Her table was messy with bunsen burners, petri plates, test tubes, books,
slides, trays, spoilt fungated bread and decaying fruit. She put me on a
tray amidst all that mess and I thought she was going to tidy up her table, when suddenly she picked me up bent me, twisted and rolled me
up to have a small round head and a thin long body. I looked half my
normal size, skinny and most funny. Then her apprentice brought a steel
rod and stuck my feet into it. It looked like I was mounted on a pedestal. I felt nervous and afraid not knowing what else was in store. But to
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my utter surprise Madame introduced me to a whole new
job profile, a delicate world - a world of tiny organisms.
I had a new job. My work was not very difficult, but seemed very exciting and interesting. Every day began by immersing me in a flame of
fire till I turned red hot. This removed any sort of dirt or contamination
from me. Then, she dips me in a solution containing microorganisms
and it is my duty to pick up those tiny organisms, as many as possible. I
try to do my best. I pick up my “head full” and try holding it all together till she dips me into another tube or Petri plate. And this goes on
with different samples every time preceded by the ritual of getting me
red hot. I was then given a new designation - the microbiologist’s innoculating loop. Some called me microbiologist’s magic wand. It really
seemed like magic. My loop which just transferred a plain drop of liquid
magically would show colourful colonies of microorganisms the next day.
Over the years I have served many such transfers. I’ve mingled with the
dangerous and the harmless and have held them all in my arms. I’ve been
through many tough situations. I’m proud to say I lived through it all. I have
to tell you that it was my tough nature, high degree of tolerance, and willingness to be moulded that made me achieve this novel role as an indispensable tool in the hands of a microbiologist. Proud to be - Nichrome loop!
Virginia de Melo e Granjo
S.Y.B.Sc.
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NATIONAL WORKSHOP ON
‘BIOINFORMATICS’
The Department of Microbiology provided an opportunity to explore the field of bioinformatics by hosting a two days workshop
with hands on training in “Bioinformatics”. The programme was organized in collaboration with the Departments of Biotechnology and Computer Science. The workshop brought together scientists and students from the states of Pune, Bihar, Hyderabad and Goa.
The Chief Guest Dr. Sunil Kumar Singh, Director, CSIR National Institute
of Oceanography, Dona Paula Goa, in his address emphasized the need
to explore the oceans as a measure to combat depleting resources. Dr.
Sanjeev Ghadi, Professor, Department of Biotechnology, Goa University
delivered the keynote address. Dr. Ajay Kumar Singh Associate Professor, Centre for Biological Sciences (Bioinformatics), Central University
of South Bihar, Dr. Shrikant Pawar and Dr. Dhiraj Dhotre, Scientist C,
National Centre for Microbial Resource, Pune conducted the hands on
training. Topics covered included the use of softwares. Chromas Pro,
Clustal X, MEGA and DAMBE for sequence editing (Chromas Pro), single and multiple sequence nucleotide sequence alignment (Clustal X),
visualization of sequences in FASTA formats (DAMBE), BLAST analysis and construction of phylogenic trees (MEGA). The participants were
enlightened with next generation sequencing using ion torrent, Illumina
PacBio and Roche 454. Emulsion PCR, genome annotation and the human microbiome were also discussed. They also learnt the use of various
biological databases such as NCBI, GenBank, DDBJ, EMBL, SwissProt,
TrEMBL, PIR etc. Local and Global sequence alignment using DOT plot
analysis, EMBOSS and Clustal Omega was demonstrated. The workshop
highlighted the applications of Bioinformatics in Biological Research
such as Gene to functional expression and DNA microarray technology.
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Alumnus Ryan Fernando recounting his uphill path to success

Entrepreneur David D’Souza elucidating on the huge possibility of startups

Social outreach program for TY students and staff of Microbiology
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NATIONAL SCIENCE DAY CELEBRATIONS

FY students enacting the immune response of a recombinant DNA vaccine.

Bioterrorism portrayed by SY students

FY students mulling over possible
solutions to the crossword

Quizzing for FY students
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- GENETICALLY MODIFIED ORGANISMS

Deliberations on aspects of GMOs

Discussing various facts and features of GMOs

Debating the pros and cons of GMOs
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NATIONAL WORKSHOP ON
BIOINFORMATICS

Hands on tutorial to solve molecular biology problems

Dr. Shrikant Pawar and Dr. Ajay Kumar Singh familiarizing participants with the use of Chromas Pro,
Clustal and MEGA

The resource persons and the organizing secretaries at the inaugural.
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PRESENTING NOVEL JOB
OPPORTUNITIES – AN
ENTREPRENEURSHIP TALK
On 1st February 2018, S.Y students of the Department of Microbiology were addressed by entrepreneurs Mr. David D'Souza and Mr.Kiran
Kumar.Mr. Kiran Kumar spoke about the concept of pollution, the way
it is impacting us directly and indirectly and how all this is because of
improper waste treatment. He said that he and David had come together to initiate the '5R' (Recycle Reuse Reduce Resolve Reserve) with the
objectives of bringing and spreading awareness about proper waste management using technology. Their motto is 'We litter,We clean'. He also
told us how they work for the betterment of the environment under their
project 'SEED' using biological techniques and by using enzymes. Here,
enzymes convert waste into useful products like water and carbon-dioxide. The water produced can be used for consumption after treatment.
With a lot of graphic data, Mr. David D'Souza highlighted the need
to create a world where the environment doesn't need protection, instead it protects itself. He spoke about the successful Green Cleaning undertaken at GMC and also gave us a glance into the case
study held there. He asked the students to partner with them to offer State of Art solutions, expertise and guidance in waste management, treatment and conservation, recycling, cleaning and hygiene.
Svetlana Soares
S.Y.B.Sc
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VISIT TO HINDUSTAN WASTE
TREATMENT PLANT, SALIGAO
The students of T.Y.B.Sc. Microbiology, went on a field trip to Hindustan Waste Treatment Plant at Saligao on the 24th of April, 2018. The
trip began with a brief introduction of the place by the System Manager,
followed by a short video of the setup and working of the plant. The students were then taken to the place where segregation of the waste takes
place which follows the weighing and dumping of the load. Air from the
plant is passed through a biofilter made up of layers of sand and coconut husk which is highly effective in reducing the foul smell of the waste.
Non biodegradable waste is first segregated manually and plastic waste
further sent for recycling after compacting them using special machines.
The non recyclable plastic is sent to make RDF (refuse derived fuel) for
use in cement factories.The biodegradable waste is separated and moved
via conveyor belts to the Biogas generating unit after pulverizing. The
biogas generates 7 megahertz of electricity, of which the plant utilizes
a part and the rest is exported to the government grid. The waste water from the process is treated by the processes of coagulation, flocculation and sedimentation,after which it is used in the plant for non-potable uses like cleaning, watering the plants, etc. Residual solid waste is
composted and used as manure for the vegetable patch and the garden.
The entire plant is electronically controlled and monitored at the central room. The plant was very well maintained and efficiently managed.
Rochelle Pereira
T.Y.B.Sc
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SWISS HAPPY COW CHEESE
MANUFACTURING UNIT, SIOLIM
On the 24th of April 2018, the students of T.Y.B.Sc. Microbiology, were
taken on a visit to a cheese manufacturing unit called Swiss Happy Cow
Cheese at Siolim Goa. The unit is run by a Swiss certified cheese maker, Ms
Barbra Schwarzfischer. She makes artisan cheeses and probiotic drinks like
Kefir and Kombucha which have been well appreciated. Swiss Happy Cow
Cheese manufactures various goat, buffalo and cow milk cheeses such
as Camembert, Brie, Feta, Ricotta, Parmesan, Blue cheese and flavoured
cheeses in olive oil. She procures milk from Karnataka and Maharashtra
and processes it in the morning itself using specific starter cultures and
rennet. The coagulated milk is then kept to drain and periodically turned
over. Each cheese is then dipped in brine for a specific length of time and
then kept to ripen in the cold room for varying lengths of time in order to finally obtain the mature cheese. Cheeses are wrapped and labelled
individually and sold at various supermarkets and directly to restaurants. The visit was an interesting and informative learning experience.
Rochelle Pereira
T.Y.B.Sc

Did you hear about the famous
microbiologist who travelled to ten
different countries and learned to speak six
languages? He was a man of many
cultures.
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SELF HEALING CONCRETE
For years, the presence of bacteria in concrete, accompanied with
weathering, human mistakes and incorrect handling, has been the
Achilles heel to bridges everywhere; causing millions in damage every
year. Bacteria, that have traditionally been considered harmful to concrete structures, are now at the helm of a constructional breakthrough.

Self-healing concrete or bacterial concrete uses specific species of acid
producing bacteria in the crack healing process. These microbes are viable for over 200 years, making them effective for centuries; an important
factor in the construction of bridges. Strains of Bacilli and Escherichia
coli are used with some amount of calcium lactate and mixed with the
wet concrete. The Calcium lactate acts as a substrate for the bacteria to
act on. When cracks appear in concrete, water tends to seep into them
under normal conditions. Even without the bacteria, this helps the concrete to mix and reset, thus self-curing small cracks in bridges, buildings, etc. However, this method does not work with cracks of larger
sizes. This is where self-healing bacteria come in handy. The seepage
of water into cracks and crevices incentivizes the bacteria to germinate
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and feed on the calcium lactate, converting the water soluble Calcium lactate
to water insoluble limestone, which eventually hardens and fills the cracks.
Some of the bacterial species used in this process are ureolytic bacteria such as Bacillus Pasteurii, B.sphaericus, B.subtilis,
B.cohnii,
B.halodurans,
B.pseudofirmus
and
E.coli.

Bacillus subtili

Escherichia coli

Bacillus pasteurii

Further studies of these bacteria show that a majority are alkaliphilic sporeformers that are generally facultative anaerobes. They can also withstand a
considerable amount of mechanical stress; all of which are characteristics that
would assist the self-healing process in concrete. Protection against high pH
is further aided by the use of chemicals such as Polyurethane and silica gel.
Jerusha D’Souza
S.Y.B.Sc
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ALUMNI SPEAK
On the 10th of March 2018, the Department of Microbiology organised
a talk for the students of S.Y.BSc. Mr. Ryan Fernando an alumnus of St.
Xavier’s College Mapusa, Goa, was the Guest Speaker. Ryan is a Dietician,
Celebrity Nutritionist and is the Founder of Qua Nutrition-Signature Clinic. He is currently the RJ- Nutrition Coach on the fitness hour on Indigo
91.9. He holds a Masters Degree in Food Biotechnology from the University of Strathclyde in Scotland as well as a Masters Degree in Clinical Biochemistry from Goa Medical College. He is also a British Commonwealth
Scholar. Ryan has worked with a number of celebrity actors, sportspersons, and Guinness World Record Holders. He is also a well known
Sports Nutrition Advisor and a Certified Performance Nutrition Expert.
Ryan began his address by explaining to the students the need to be
passionate and hardworking in life. He told the students that each
one has a purpose in life and we should try to become valuable contributors to society. Ryan said that we need to become really good
at what we do, develop a good comprehension of the English language and become a qualified citizen and not only a certified one. He
also informed us about the need to complete one’s degree, so that
we are able to apply what we read and thus shape our own destiny.
Ryan interacted with the students about current trends in the field of
microbiology and how we should remain updated and go beyond our
textbooks. Respecting people for who they are, is also critical to achieving success in one’s life. We must be able to work efficiently and be open
to learn new things from one another. He spoke at length about novel
professions one can take up today such as: Clinical Research Associates
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in Immunology, Microbial Medicine, Microbial Genetics, Environmental
Engineering and Food Technology He spoke about various kinds of research projects that are being undertaken by NASA on bacteria and how
they could be of potential use to society in the future. Mr. Ryan spoke
about trials being conducted, such as incorporating DNA into bacteria in
order to produce Vitamin B12 etc. Ryan also gave a few health tips such as
exercising regularly, consuming less aerated beverages and eating healthy.
It was a very interactive and knowledgeable session that informed
us about the various job avenues one can pursue. Ryan told us that
we should be the best in our subject and aim to get into premium
jobs that will help us to continue to grow in our field. He ended his
address by asking the students to be hardworking and create value in society by striving to achieve their goals, believing in themselves, their capabilities and above all, having faith in God’s plan.
Serena Menezes							
S.Y.B.Sc
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NATIONAL SCIENCE DAY
CELEBRATIONS - GENETICALLY
MODIFIED ORGANISMS
The Department of Microbiology selected “Genetically modified organisms” as the theme for the National Science Day 2018 celebrations
in accordance with this years awareness drive theme chosen by Microbiologists Society of India. The celebrations included a week long
programme and comprised varied activities including a Crossword
“Mindpower in Microbiology” for FY students, “GMOs for a brighter future” a Quiz for FY students, a Powerpoint presentation “GMOs
Getting to Know Them Better” for SY students, a Debate “GMOs:
Friend or Foe?” for SY students, Flashmob “GMO’s: good, bad and
ugly” for FY SY and TY students and a cartoon strip for SY students.
Shruti Kauthankar and Siddhi Manjrekar won the Quiz contest. The
crossword competition was conceptualized by SY students Kamlesh
Korgaonkar, Abhishek Govekar, Dheeraj Narvekar and Krishna Mesta.
Jerusha D’Souza, Chanelle Fernandes and Charissa Lobo emerged winners in the crossword competition. In the event “GMOs Getting to Know
Them Better” the first place was won by the team comprising of Serena
Menezes, Deepika Naik, Abhishek Govekar and Kamlesh Korgaonkar.
In the Debate, the students Dheeraj Narvekar , Kimberly Pereira, Neeviya Gaonkar, Priyanka da Costa, Pranali Shirodkar and Namrita Zakane
were judged to be the best. In the flashmob competition, the students of
SYBSc emerged triumphant. The first place was awarded to the cartoon
‘Flashlights quest for food strike’, submitted by Sanjana Shetye, Svetlana Soares, Rucha Shirodkar, Shehal Vernekar and Sreya Vishnuvajhala.
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HIV...THE WAR AGAINST THE MONSTER CONTINUES!
The Human Immunodeficiency Virus (HIV) is a retrovirus which attacks
the immune system of humans by attacking and destroying T-helper cells
which is a type of white blood cells whilst multiplying within it. Eventually, the immune system becomes weak and susceptible to any kind
of infections. This condition is known as acquired deficiency syndrome
(AIDS). Although HIV is found throughout all the tissues of the body, it
is transmitted through the body fluids of an infected person (semen, vaginal fluids, blood and breast milk). Early symptoms of HIV infection are
similar to flu which may include fever, chills, sore throat, unintentional
weight loss, enlarged glands, tiredness, etc. However some people with
HIV infection display no symptoms even after years of acquiring the virus.
Therefore many HIV positive people are unaware that they are infected
with the virus but during this time the virus multiplies and damages the
immune system and organs in a slow pace that may occur over a decade
which if left untreated, the person becomes vulnerable to serious illness
that includes diarrhoea, fever above hundred degrees Fahrenheit lasting for weeks, blurred vision and many other life-threatening infections.
If an individual believes they have been exposed to the virus within the last
72 hours i.e. 3 days, anti-HIV medication called PEP (post exposure prophylaxis) may stop infection. PEP should be taken as soon as possible after
contact with the virus. This treatment lasts for 4 weeks. Monitoring for HIV
will be continued after completion of the treatment. A person diagnosed
with HIV virus can be treated with antiretrovirals (ARVs). This treatment
fights infection and slows down the spread of the virus in the body but antiretrovirals can only suppress the virus, it cannot cure HIV positive patient.A cure for HIV would be total eradication of the virus from the body.
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A recent study published in Science by the National Institute of
Health along with the pharmaceutical company Sanofi stated that the
team engineered a novel tri-specific antibody targeting three separate sites on the HIV virus. This novel antibody appeared to be effective against 99% of HIV strains. The team hopes that the early phase
clinical trials will begin in late 2018 and have suggested that the novel antibody could eventually be used for long lasting HIV prevention
and treatment in addition to being an applicable approach for other diseases including cancer, infections and autoimmune conditions.
Thanushree Naidu
T.Y.B.Sc

A digital version of the newsletter is available on the website, xavierscollege-goa.com/pdfs
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First place at the cartoon strip competition - National Science Day celebrations - GMO Fest

National workshop on bioformatics culminates accomplishing the objective of comprehensive training in an upcoming interdisciplinary field

