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Dear readers,
It gives me immense pleasure to present to you the second issue of Catalyst.
DeNovo - The Biotech Society, is at its heart, just a bunch of us college students and
this magazine, the winged messenger of our thoughts and ideas. Much like a
Catalyst’s role in speeding a reaction up, and providing alternate pathways, our
magazine seeks to spearhead change and discover uncharted territories. Much like
opening the closet door, into the Narnia that is the domain of science.
Our start as an organization was humble, but our purpose is lofty. To quote the
President of our biotech society, “Our goals are to change the world using the
written word as our weapon or something fancy like that.”
Personally, I believe I couldn’t have said it better. Change can start small, but it is
still change. That a phenomenon like the Butterfly effect exists is proof that things
that start small may go on to have a greater impact.
Words are the most powerful force available to humanity, they breathe life into the
thoughts in our minds and give it almost corporeal form. Our magazine believes
above all, in the freedom of expression, to arm our students with the ability to
convey their opinions.
Catalyst’s articles are mostly the contributions of the students of our university and
thus, they provide a platform for the faintest of voices to be heard. Articles by our
respected professors and other savants in the scientific community are interspersed
with this  landscape of energy, like an eye in this storm. We also seek to keep things
interesting by including quizzes, crosswords and facts, to better engage with our
readers. Another one of our goals is to address the fact that science is often
inaccessible. All too often, the clean-cut beauty of a scientific breakthrough, is
buried under a veritable mountain of jargon and buzzwords.
Our articles aim to keep our readers up to date with all things happening in the
scientific community, while still allowing for simplicity.
We, the members who make up the De Novo: The Biotech society are passionate
about delivering science to the masses. As part of this effort, we have organized the
Molecular Carcinogenesis Lecture series and other webinars, with distinguished
guest lecturers like Dr. Sangeeta Dutta and Dr. Sainitin Donakonda, who shed light
on this exciting field. We were also fortunate to host a talk by a beloved member of
our own faculty, Dr. Debasish Kar, who shared his valuable insights on career
planning with the starry-eyed students of our department.
It has been an eventful journey since the beginning of our society, but even as we
look back at the milestones we have achieved, we are reminded that we have miles
to go. Moving forward, I only hope that we never lose our drive to relentlessly march
ahead and to enjoy the process. So that we may one day acquire experiences
something that are worthy of being termed a legacy. Onward we charge!

From the Editor's Desk
S Shruthi, Column Editor, B.Sc, 6th Semester
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In 1947, The 3M Company, a multinational conglomerate
corporation, began manufacturing a compound called PFOA
(perfluorooctanoic acid), a well-known compound in a group of
thousands of fluorochemicals commonly called PFAs (per-and
polyfluoroalkyl substances). Eventually, DuPont, one of the
world's biggest manufacturers of chemicals began
manufacturing Teflon from PFOA. In the early 1950s, the 3M
Company discovered the capability of PFOS to repel oil and water
and hence created a product and marketed these chemicals as
"useful for waterproofing". As the years passed, the 3M Company
gradually started supplying these chemicals to various industries
and even worked with the U.S military. After the immense
success of these chemicals and their usefulness, research by 3M
found that PFOA and PFOS are toxic. In this day and age, PFAS
have been spread throughout the environment as a result of
continued mass manufacture and use.
Polyfluoroalkyl Substances (PFAS) are a group of organic
compounds that are man-made. These organic compounds are
fluorochemicals and contain multiple carbon and fluorine bonds.
PFAS are used in commercial products including water-resistant
material, firefighting products, and other household products.
While in its early years, PFAS like Teflon and PFOS were touted as
a magical product that is completely safe and extremely handy,
over the years more and more research and studies have proved
otherwise.
Long-chain PFAS are shown to accumulate within animals due to
their weak ability to metabolize these compounds. This
bioaccumulation doesn't just occur within animals but also in the
rest of the environment. Due to its accumulative nature, exposure
to these PFAS in organisms that are higher up the food chain is
vastly greater than organisms that are lower in the food chain.
Currently, PFAS have been observed to accumulate in several
organisms such as fish, goats, and other domesticated animals.
In humans, PFAS are associated with several chronic diseases like
kidney and testicular cancers, high cholesterol, ulcerative colitis,
etc. These  diseases have been observed and reported in
individuals who are exposed to PFAS in their daily lives.

PFAS were shown to also accumulate within the serum of adults
and blood of infants and hence, transferred between parents
and their offspring through placental transfer or lactation and
this is also associated with childhood adiposity. In India, PFAS
are completely unregulated regardless of its worldwide
restriction. This unregulated use of PFAS in India has had lasting
consequences. For example, a study in 2008 found that the
highest level of PFOA exposure in Indian breastmilk was several
times higher than the drinking water limit which was advised in
the U.S state of Vermont. PFAS have also been found in rivers,
groundwater, and drinking water in India. This also implies the
contamination of fish and other aquatic life in India. Studies
have also found that India's particulate air pollution also
contains PFAS. These are just some of the few effects of PFAS
that were proven by studies ranging from the early 2000s in
India.
Methods to remove PFAS from our environment in this day and
age are far too impractical or non-feasible, while some may
even result in toxic waste, which beats the point in most cases.
The bioremediation of PFAS is still a subject under research and
we currently lack proper methods and techniques to carry them
out as the capability of bacteria to biodegrade these substances
is still being researched and lacks substantiating data. The
other viable methods of remediation include Mycoremediation
which is the degradation of these substances via fungi and
Phytoremediation which uses plants for their ability to
bioaccumulate and degrade these substances.
These remediation processes are very slow in nature and hence
are impractical to use individually. When more than one of
these methods are used in combination, they show great
potential to be effective. However, they have their own
challenges to overcome depending on the combination of
methods used and the environment they are used within. With
further research and more substantial data, there may come a
future where we are finally free from PFAS.

PFAs
THE FOREVER

CHEMICALS
 

Aldo Emmanuel
B.Sc, 4th semester
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“Say no to plastic – give the environment
a chance” is an old saying that we have
been listening to for ages but still, 350
million tons of plastic composed of 90%
fossil fuels are produced each year—of
which over one-third goes missing in the
environment. Only 2% of plastics are
recycled and the persisting materials
contribute to climate change, posing a
risk to human and ecosystem health.
Studies have estimated that by 2050,
there will be more plastic in the sea than
fish. Thus, it’s the need of time to rectify
this burning scenario as soon as possible.
Development in science and technology
has been able to pioneer groundbreaking
techniques to help prevent plastic
pollution. Scientists have been able to
develop the first completely
biodegradable plastic that can break
down in a span of weeks when exposed
to heat and water. Ting Xu and her team
at the University of California, Berkeley,
CA, USA have managed to come up with
biodegradable plastic.
They embedded polyester eating
enzymes in a special polymer wrapping
while developing the plastic. Once
nanoscopically confined, enzyme
behavior in a solid matrix varies
considerably. Understanding enzymes in
plastics not only gives new insights into
solid-state enzymology with a
macromolecular substrate, but also
enables the fabrication of functional
plastics with programmable life cycles
compatible with plastic melt processing.
These nanoparticles of wrapped enzymes
are embedded in the resin beads that
begin the manufacturing of plastic.
Special thing about this wrapping is that
this wrapper disintegrates when exposed
to heat and water, allowing for the

PLASTIC AND CLIMATE CHANGE Dr. Shailja Raje, Ph.D
Assistant Professor 

Dept. Of Biotechnology, RUAS 

plastic-eating enzymes to be released
and consume the plastic, degrading
them within few days. To protect the
polyester-eating enzymes from
degradation, they developed these
enzymes with molecules called random
heteropolymers that hold the proteins
together without affecting their natural
flexibility. These nano-scopically 
 dispersing enzymes with deep active
sites, can degrade semi-crystalline
polyesters primarily via chain-end-
mediated processive depolymerization
with programmable latency and material
integrity, akin to polyadenylation-
induced messenger RNA decay. It is also
feasible to achieve processivity with
enzymes that have surface-exposed
active sites by engineering enzyme–
protectant polymer complexes.
Poly(caprolactone) and poly(lactic acid)
containing less than 2 weight per cent
enzymes are depolymerized in days, with
up to 98 % polymer-to-small molecule
conversion. Variant of modified plastic
with polycaprolactone with lipase
enzymes break down in two days at 40
degrees Celsius. Another variant of
modified plastic with polylactic acid
degraded completely little later in six
days when heated to 50 degrees Celsius.
This enzyme-coated plastic doesn't lead
to microplastic pollutants upon breaking
down and this proves to be the most
fascinating thing about these plastics.
Considering recent developments in
synthetic biology and biodegradable 
 plastic production modulating
biocatalysis of embedded enzymes can
lead to molecular control over reaction
pathway, kinetics, latency and
production of high-value by-products.
However, there is great need to  

Figure - Filaments containing about 0.1 wt%
lipase that degrades into small molecules with
near-complete conversion within 36 h in 40 °C
buffer

 
understand  the reaction mechanism of
embedded enzymes, especially for multi-
step enzymatic cascades, and how to
facilitate substrate accessibility in solid-
state enzymology These insights are
crucial for avoiding turning of these
extensively used plastics into
environmental biohazards. Materials
scientist, Ting Xu of the University of
California Berkeley says “We are basically
saying that we are on the right track. We
can solve this continuing problem of
single- use plastics not being
biodegradable.”
Another finding, according to a recent
research published in Frontiers in
Microbiology, is about a bacteria which
degrades plastic. This newly discovered
bacteria identified as a kind of
Pseudomonas sp. TDA1, is capable of
breaking down chemical bonds in
polyurethane and metabolizing them for
food. Polyurethane is a particular kind of
plastic that is seen in diapers, shoes,
refrigerator parts. It takes longer to
degrade and is also difficult to recycle, as
it doesn’t really melt. They found the
bacteria in a dumping ground. This
finding represents an important step in
being able to reuse hard-to-recycle
polyurethane products.

In 1977, deep-ocean researchers found an oasis of extremophile life. John B. Corliss and John M.
Elmond descended to the Pacific Ocean floor off the Galapagos Islands., using the research
submersible Alvin, to fnd new types of worms, clams and crabs  thriving around geothermal hot
water vents. The sustenance of the ecosystem depends upon bacteria oxidizing hydrogen sulphide 
 present in the volcanic gases that spew out of the hot springs. Thus, it was established that the
energy source that sustains this deep-ocean ecosystem is not sunlight, but rather the energy from
chemical reaction (chemosynthesis).

THIS
MONTH

IN SCIENCE
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OPINIONOPINION  
In 2004, British Petroleum, a giant oil conglomerate, unveiled a
“personal carbon footprint calculator” in advertisements
plastered all over the internet, billboards, and television. On the
20th of April 2010, BP caused the "Deepwater Horizon Oil" Spill,
where it leaked hundreds of millions of gallons of oil in the Gulf
of Mexico. Fast forward to 2019, BP continues to invest heavily
in oil and gas reserves in West Texas, its “biggest acquisition in
20 years”. This is a cunning tactic called Greenwashing, where
companies claim to promote sustainability, shifting the
responsibility of mitigating climate change to the individuals,
and distracting us from its nefarious, environment-damaging
ventures. While encouraging a green mindset in the individual,
consumerist level (burping cows, carpooling, cloth bags )is
laudable, its impact is dwarfed by the scale of the systemic
global emissions.
While China dominates the current list of top CO2 emitters,
historically speaking, the US and EU were responsible for 25%
and 22% of CO2 emissions in the last century respectively,
which coincides with the rapid expansion of capitalist
economies in the above. Over the years, industries, particularly
the fossil fuel and oil companies have been juggernauts for
Greenhouse gas emissions (GHG)(1.5 trillion tons since the
industrial revolution) and toxic wastes. Just about seven
companies, including private fossil fuel companies BP and Shell,
Oil giants ExxonMobil and Total, along with state-owned
companies in Iran, Saudi Arabia, and Russia have contributed to
20% of emissions between 1965-2018, according to Energy
Research and Social Science. The fashion industry produces 2-
4% of CO2 emissions annually, slightly greater than global
aviation. During the unprecedented pandemic , global carbon-
di-oxide emissions fell by 6.4% in 2020, as industries and
transport were effectively shut down. However, the level of C02
in the atmosphere continues to grow. Latest in the list of mega
villains are Cryptocurrency and NFTs which are quickly gaining
traction. They consume a tremendous amount of energy
through a process called mining, which is of significant concern
to the environment.
The insurmountable damage of global warming and climate
change cannot be undone by simply dismantling the carefully
incorporated capitalist agenda that governs most economies.
While developed nations point fingers at developing nations,
the latter questions the former's hypocrisy of polluting without
restraint for years and plotting to prevent their development .
Hence, the solution lies in a grey area - the divide between the
rich and poor, the individual vs the collective. To begin with, it's
important to delineate the key drivers of climate change and
make changes at the macroscopic level expeditiously. The
people at the levers, the capitalist behemoths, politicians and
policy makers need to acknowledge that shifting blame to the
individual will not alleviate the alarming rates of climate
deteriorations around the world. As Elon Musk prepares to
colonise Mars, it is only the top 1% of the rich( who cause twice
the emissions as the poor) who will escape, should the worst
come to worst. It is time to enforce stricter regulations and
transparency to these mega-corporations and conglomerates
and hold them accountable. A conversation of this scope will
not be easy , there will be pushbacks and vehement denials ,but
it is important to have them. Ultimately these will be influenced
by what we consider as a measure of economic success.  

Scientists perform first pig to human
heart transplant.
Tejal T, BSc, 6th semester

Xenotransplantation might seem like something out of science-
fiction, but biotechnology today has made it possible, and
within our reach. On January 7th, in the University of Maryland
Medical Center (UMMC), 57 year old David Bennet became the
first person in the world to get a heart transplant from a pig.
The heart came from a pig with ten genetic modifications,
including some which inhibit any genes that may cause an
adverse immune response in the recipient, done using CRISPR–
Cas9 genome editing.

Scientists and physicians alike have been pursuing this dream
of xenotransplantation for decades, and even managed to
successfully transplant genetically modified pig kidneys into
brain-dead patients, while being sustained on ventilators. The
FDA has not granted approval for this procedure to be
performed on live patients, but David Bennet was a special
case. He had been on cardiac support for 2 months and his
irregular heartbeat meant he couldn't receive a mechanical
heart pump. His history of non-compliance with treatment
instructions also disqualified him for a transplant.
Considering that without the pig heart Bennet would face
death, the FDA approved the procedure.

Researchers agree that the surgery was a gamble and there is
always the possibility of rejection, however, there is a
glimmer of hope that xenotransplantation may have given
new life to man that had previously resigned himself to a
short life hooked to a machine. 
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We often hear about how plastics are bad; About
how they do not degrade for millions of years and
pollute our environment. Recycle, reduce, opt for
alternatives are common phrases thrown around
and endorsed by governments, influential people
and schools. But any thought on how it came to
dominate our lives?  
Plastics have been integrated into our lives for
nearly 150 years. It played a revolutionary role in
democratizing consumer goods in the early 20th
century. Paradoxically, plastics were invented to
solve a looming environmental problem. During
the industrial revolution, products made from
animal derived raw materials such as billiard
balls, piano keys, combs had to be controlled.
The threat of extinction of elephants and
tortoises from whom these raw materials were
derived led to scarcity of goods. To solve this
problem, Alexander Parkes invented what is now
considered to be the first plastic - celluloid. But
celluloid was highly flammable; so the search
began for stable alternatives. In a bid to find
fortune, Leo Hendrik Baekland forayed into the
field of plastics. And during his various
experiments to find an alternative to shellac,
made from the shells of Asian lac beetles, he
mixed phenol and formaldehyde at controlled
temperature and pressure to produce Bakelite.
Hence, the honeymoon phase of the plastic age
began. 
Why wouldn’t plastic be used? It was light,
durable, moldable into any shape and chemically
treatable to introduce any property you’d wish a
product would have. The real boost to plastic’s
importance came during World war II. The
production of plastics in the United States alone
quadrupled during the war. They were used to
make helmets, gun components, water-resistant
vinyl coats, plexiglass aircraft components, nylon
parachutes and many other useful products.
After the war was over, the boom of production
and innovation in plastics created a new market
segment which catered to a growing bourgeoisie.
The instant success that plastics experienced for
its hassle free user experience birthed what is
causing today's messy environmental issue.
Plastics soon turned from a friend to a foe. Big
corporations which employed plastics in their
products were under pressure to answer the
growing issues with pollution. Obviously, a blame
game ensued. Corporations campaigned that the
onus of responsibly using plastics fell on the
shoulders of the consumers and strapped the
reduce-reuse-recycle slogan across their
products while the consumers argued that
corporations were responsible for the production
of plastics in the first place.
150 years in the making, solving the plastics
problem is easier said than done. The production
of plastics had outgrown the capacity of the
global waste management systems which
couldn’t handle the excess inflow of waste. 
 Of the total plastic produced till date, only 9%
has been recycled while the rest is incinerated,
buried in landfills or dumped into the ocean. In
essence, plastic recycling is as good as a myth. 

The recycling industry is largely informal in
developing countries where most of the world’s
plastic waste is shipped to. Although recycling
plastics helps offset the greenhouse emissions
produced by the plastic industry, there is a
dearth of advanced technologies that can
effectively process plastic waste and which can
be scaled on an industrial level to formalize the
recycling industry. Due to the economics of
sourcing and manufacturing virgin plastic being
attractive as opposed to recycled plastic and lack
of incentives for industries to incorporate
recycled plastic into their production lines, there
is an abysmal level of activity in the recycling
sector compared to the production sector. 
The race to biodegradable, plant-based plastics
has been an interesting development in the
alternatives segment. While they seem to be a
sustainable choice from the outset, there are
major drawbacks attached to their use.
Replacing single-use, disposable plastics with
alternatives such as paper have far more
detrimental effects on the planet than using
plastic. Paper is an energy and resource
demanding product which makes its production
unsustainable. Another popular choice is
bioplastics. No doubt, bioplastics are a
significant improvement from petroleum based
plastics in terms of reducing carbon footprint
and their ability to degrade within a human
timescale. But this comes with the caveat that
biodegradable bioplastics often require
increased use of herbicides and pesticides to
increase production of crops from which the raw
materials required to produce them are sourced.
They compete with existing food crops and land
that is required for cultivation. Most of the
existing bioplastics require an industrial facility
to degrade safely. Mishandled bioplastics meet
the same fate as plastics and end up in landfills,
releasing harmful methane into the atmosphere.
While there are strides being made in the
development of alternatives, infrastructure to
handle the after-use of these alternatives is still
underdeveloped. Claiming that bioplastics are
more environment friendly than petroleum
based bioplastics is debatable when all aspects
of its life cycle is considered. 

Plastics is a 500 billion dollar industry and
phasing out to sustainable alternatives is a time
intensive as well as a capital intensive journey.
There is a necessity for a shift in consumer
behavior regarding purchasing of plastics
especially single-use, disposable plastics.
Engagement across all stakeholders, right from
consumers, educational organizations,
community-level organizations to policy makers,
think tanks, private and non-profit organizations,
and governments is critical in saving the planet
from drowning in plastic debris. There is a
gargantuan growth of investments in the
alternative plastics space and promising
advancements are cropping up. The only
challenge that remains is to scale it on a global
level and make it accessible to all. 

Shreya K Venkat
B.Sc(Hons) Physics
4th semester
FMPS
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Mushrooms are the reproductive structures of multicellular fungi. They are sources of
low-calorie food, eaten raw or cooked, sources of carbohydrate, protein, vitamins,
and minerals. They are popularly called the vegetarian’s meat. Raw dietary
mushrooms are good sources of B vitamins (such as thiamine, riboflavin, niacin, and
pantothenic acid), vitamin C, zinc, calcium, phosphorus, potassium, sodium,
carbohydrates, proteins, and fats and are becoming more popular. Mushrooms
and/or their extracts are also used in medication, biological remediation, bio-
degradable packaging, dyeing wool, etc. 
We, the students of RUAS were given an opportunity to attend an online mushroom
cultivation webinar as a part of a value-added course. Following those protocols, we
decided to culture mushrooms in our laboratories. We chose to cultivate Oyster
mushrooms (Pleurotus ostreatus) 
Oyster mushrooms (Pleurotus spp.) are the most preferred type among the edible
mushrooms due to their significant yield, ability to grow rapidly in various kinds of
lignocellulosic media, their versatility, absolute ease in cultivation and their
nutritional value, especially as a source of protein. They are cultivated throughout
the world for use in producing flavouring and aromatics as well as medicinal
compounds; lignin and phenol degrading activities; antimicrobial activities and
antioxidants; immune enhancing activities and producing secondary metabolites like
terpenoids, alkaloids, and phenols 
Process: Mushroom spawns were collected from Stan Agro Ventures. Mushroom can
be cultivated using paddy straws, newspapers and also Ragi straws. Paddy straws are
touted to provide better results but we used ragi straws due to its unavailability.  
The straw was soaked overnight and it was then autoclaved at 121 oC, 15 psi
pressure. The autoclaved straw was then air dried. Polythene bags were used to pack
the straws. Layers of straws were stuffed and spawns were added. Multiple layers
were done and then the polythene bags were tightly packed. Small holes were
pierced using a sterile pin to help in aeration. Once this was done, a dark storage area
was sterilised using 95 percent ethanol and a layer of moist jute bags were kept for
the maintenance of humidity. The packed polythene bags were placed in the dark
chamber. Regular spraying of water was done to moisten the spawns and support
fungal growth. After 8 days, the fungus spread throughout the bag in the form of a
white layer. Buds were observed on day 21 and on day 23, fully grown oyster
mushrooms were seen. 
We would  like to thank Dr. Selvam Arjunan for inculcating the spirit of enthusiasm in
us to take active part in mushroom cultivation and enhancing our knowledge. 

 

Day 20

Day 23

Gagan S, Deepika S, Shreeya G, Monika, Dinesh, BSc, 4th semester
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Pictured above (left to
right) :

Monika, Shreeya G,
Dr. Selvam Arjunan,
Deepika S, Gagan S

Pleurotus ostreatus

Pleurotus ostreatus



Rosalind Elsie Franklin, a physical chemist, was born on 25th July 1920, London,

England. After graduating in 1941, she received a fellowship to conduct research in

physical chemistry at Cambridge, London.

Due to World War II, she gave up her fellowship to work for British Coal Utilization

Research Association and served as a London air raid warden. 

In the late 1940s, she worked with Jacques Mering at the state chemical laboratory in

Paris, studying X-ray diffraction technology.

Later, Franklin joined the biophysical laboratory at King’s college, London as a

research fellow. She soon discovered that the structure of DNA existed in a helical

form and also found the density of  DNA.

Franklin is known for her work on the X – ray diffraction images of DNA, particularly

“photo 51” which led to the detection of DNA double helix, for which Francis Crick,

James Watson, and Maurice Wilkins shared the Nobel prize in Physiology/ Medicine in

1962.

Franklin also  worked at Birkbeck College, London on the molecular structure of

Viruses (i.e. Tobacco Mosaic Virus)

Her research involving cutting-edge DNA technique was frozen due to her untimely

death from ovarian cancer in 1958.

Franklin was awarded many honors which were given posthumously. Lota sigma pi

designated Franklin, a National Honorary Member in the year 1982. St. Paul’s Girls

School established the Rosalind Franklin Technology Centre in 1984. In 2001, the

American National Cancer Institute established the Rosalind E Franklin Award for

women in cancer research.

25 July 1920-6 April 1958

“Science and everyday
life cannot and should

not be separated.”

SCIENTIST OF THE MONTH
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Kavita Pandya, B.Sc, 4th semester

As the planet gets hotter, some animals are "shapeshifting" to adapt to

the warmer temperatures. Researchers  from Deakin University describe

these changes as getting larger beaks, legs, and ears to better regulate

their body temperatures. These changes are occurring at rates faster

than evolutionary time. Strong shapeshifting has been observed in birds.

Since 1887, several species of Australian parrot have shown an increase

of 4%-10%  in bill size which positively correlates to the increasing

temperatures each year. There have also been reported changes in

mammalian species. Researchers have reported tail length increases in

wood mice and tail and leg size increases in masked shrews.

"Shapeshifting does not mean that animals are coping with climate

change and that all is 'fine,' ", says Sara Ryding,  bird researcher at

Deakins. "It just means they are evolving to survive it -- but we're not

sure what the other ecological consequences of these changes are, or

indeed that all species are capable of changing and surviving."

CLIMATE CHANGE IS CAUSING SOME 
ANIMALS TO "SHAPESHIFT".
Sujanaa Sai, Editor-in-chief, B.Sc, 6th semester



Down 

1.Used to cut strands of DNA at specific locations 

4.The introduction of genes into an afflicted individual for

therapeutic purposes

5. The study of whole sets of genes and their interactions

6. An undifferentiated cell that can reproduce indefinitely and

has the ability to differentiate into a specialized cell

7.The manipulation of organisms or their components to

make useful products 

9.The direct manipulation of genes for practical purposes 

10.Used to amplify a particular piece of DNA

11.Carries foreign DNA or a desired gene to a host cell, can be

a plasmid or a virus 

12.A type of medical test that identifies changes in

chromosomes, genes, or proteins 

17.Small differences in DNA sequences that can be detected

by gel electrophoresis 

18.A variation in a single base pair in a DNA sequence; the

most common type of genetic variation among people

Across 

2. Used to separate DNA using an electrical current 

3.The application of computational methods to the storage

and analysis of biological data 

8. DNA from two different sources, often different species 

13.Consists of tiny amounts of a large number of ssDNA

fragments representing different genes 

14. Process of producing multiple copies of specific segments

of DNA 

15.Small, circular extra-chromosomal loop of DNA found in

prokaryotes 

16.Of, relating to, or denoting an organism that contains

genetic material into which DNA from an unrelated organism

has been artificially introduced 

19.An organism that has acquired by artificial means one or

more genes from another species 

20.Studying sets of proteins and their properties

Kartik Bhat, B.Sc, 4th semester

ANSWERS
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