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ACHIEVEMENTS  
THIRD YEAR  

ASIM A ABIDI - 

1. Best Production Award for 'The Maids' at Rajpal, Annual Theatre Fest of St. 

Stephens.  

2. 1st runner up for Best Play for 'The Maids' at Rajpal, Annual Theatre Fest of St. 

Stephens. 

3. Meritorious Scholarship from UGC for academic excellence 

4. First posit ion for Baseline Test organized by DS Kothari Centre for Science 

Education and Research 

5. Recipient for Science Award 2016-17 

6. Second position for Extempore organized on Impact of Exponential 

Technologies on future of Human Species organized by TIFAC in IIT D elhi. 

7. Qualified for inte rview for PhD program at NCBS Bangalore and IISER Pune 

through the JGEEBILS entrance exam. 

8. Intern at Homi Bhabha Centre for Science Education, TIFR, Mumbai, for three 

weeks in Dec 2015. Worked on credibility of Drosophila as a model system. 

9. Summer Research Fellowship awarded by INSA-IAS-NASI from May 22nd to 

July 20th 2016 at Indian Institute of Technology Bombay, Mumbai. Worked on 

Mammalian Tnfalpha signalling and elucidation of pERK dynamics in cancerous 

cell lines. 

10. First prize in Debate on 'Odd Even Rule- Success or Failure' as part of fest 

Impulse. 

11. AIR 62 in Joint Admission Test for masters in Biological Sciences at IISc and IITs. 

12. Academic Prize for highest marks obtained in the aggregate of two years of the 

B.Sc course awarded by MirandaHouse University of Delhi  

13. Dr. Saroj Kesar Meritorious Award  for Highest marks in Physiology  awarded 

by Miranda House, University of Delhi  

14. Third position   in the Science Quest 2017 organised by Cluster Innovation 

Centre, University of Delhi along with  First position in the Interactive round I.  

UDITA BANSAL ð 

1. Participated in the Summer Visiting Research Programme in the School of 

Biology at Indian Institute of Science Education and Research (IISER), 

Thiruvananthapuram, Kerala,  India  from 24th May -26th July, 2016 under the 

guidance of Dr Ullasa Kodandaramaiah . My research topic was òExploring the 

evolutionary significance of ventral  colouration in a family of fossorial snakes, 

the Uropeltidaeó. 

2. Attended the Second Winter School on òFoundations of Ecology and Evolutionó 

held at Indian Institute of Science Education and Research (IISER), Mohali, India, 

from 12th to 26th December, 2016. 

3. Worked in Kanha National Park, Madhya Pradesh, India  for one month (2015) 

on two projects under t he Wildlife Institute of India, Dehradun  viz., òResource 

partitioning among sympatric ungulates in Kanha Tiger Reserve, Madhya 
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Pradeshó and òMonitoring tiger, co-predators, prey and their habitatóunder the 

supervision of Dr Y.V. Jhala and Mr Qamar Qureshi. My work involved 

studying ungulate behaviour and their habitat ecology, and camera trapping.  

4. Worked with a PhD student from Oxford University on his project òA study of 

resource selection by Black Kitesó in affiliation with Wildlife Institute of India, 

Dehradun.  

5. Was part of the NIUS Biology Exposure-cum-Enrichment camp (2014) conducted 

by Homi Bhabha Centre for Science Education, Tata Institute of Fundamental 

Research, Mumbai, India. 

6. Was selected for the Project- Oriented Biological Education Programme POBE 

2015 at Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR), 

Bangalore, India. 

7. DANCE  

8. Performed at the 10th Media Excellence Awards 2016 organised by the Media 

Federation of India.  

9. Won the second prize in the group folk dance competition at the annual cultural 

fest (2016) of Kirori Mal College, University of Delhi.  

10. Was given an outstanding achievement award for astrophotography during the 

Fresherõs Talent Hunt, 2014. 

11. Won the first prize in the debate speaking on the topic òOdd-even rule: a failureó 

during the annual zoology department fest, 2016. 

 

SECOND YEAR  
ARSHIA BHAT, AVNI GUPTA AND BHAVYA SIROHI  
1. First prize in poster presentation in National seminar, Dept. Of Science and 
Technology at  Kalindi C ollege, University of Delhi , under the guidance of Dr. Jyoti 
Arora.  
 
BINDU VATS  
1. 1st prize in Inter -college Netball. 
2. 1st prize in Erobern (MH) basketball and net ball 
3. 1st prize in Institute of Home Economics  in basketball  
4. 2nd position in in Kirorimal College in basketball. 
5. 2nd position in NSUI  in basketball 
6. 3rd position in inter -college Basketball. 
 
GARVITA GOYAL  
1.  Oral presentation on overwintering strategies of mosquitoes along with 

KanikaAnabh and Shruti Acharya under the guidance of Dr. Vimal Thareja.  
 
JYOTSNA PANDEY  
1.  Second position in Intra-college Quiz. 

 
KANIKA ANABH  
1. Presented a talk in JNU about the overwintering strategies of mosquitoes with 

Dr. Vimal Thareja,  Dr. Anjana and Anina  (Phd. scholar) 



5 
 

2. Presented a talk about the overwintering strategies of mosquitoes in Miranda 
House and Gandhi Bhawan with Dr.Vimal Thareja,  Shruti and Garvita  

3. Qualified for the National Science Academiesõ Summer Research Fellowship 
Programme 2017. 

4. Won the first prize in Debate competition organised by Tricord, the Life Sciences 
society of Miranda House.  
 

 
KOMAL AHA LAWAT.  
1. 1st prize in Inter -college Netball. 
2. 1st prize in Erobern (MH) basketball and net ball  
3. 1st prize in Institute of Home Economics  in basketball  
4. 2nd position in in Kirorimal College in basketball  
5. 2nd position in NSUI in basketball  
6. 3rd position in inte r-college Basketball. 
7. Participation in SRCC, BITS Pilani and Royal Club Championships on Invitation.  

 
SAKSHI SHARMA - 

1.  2nd prize in I nter-college Chess Championship, SRCC, Lady Shriram College, 
Haryana State Chess Championship. 
2. 1st Position in KMC Chess Competition and Erobern( MH)  

3. DUSU sports president 2016-17 
 
SHRUTI ACHARYA  
1. Attended Harvard US INDIA Initiative conference, Mumbai,  2016 
2. Presentation on òOverwin tering strategies of mosquitoesó along with 

KanikaAnabh and Garvita Goyal under the guidance of D r. Vimal Thareja. 
3. Book Grant scholarship from UG C. 

  
SHRITI KUMAR  
1. Attended Harvard US INDIA Initiative Conference, Mumbai, 2016  
2. Book Grant Scholarship from  UGC. 

 

FIRST YEAR 
VIBHUTI BHATT :  

1. 3rd position in Fresherõs cross country organized by Department of Physical 

Education, MH.  

 

ANJU PANGHAL : 

1. Silver medal in inter -college 5km walk organized by Delhi Sports Council  

2. Gold medal in fresherõs cross country organized by Department of Physical 

Education, MH  

 

ZEBA MALIK :  

1. 3rd position in DS KOTHARI baseline test in biology  

 

ALKA SINGH:   

1. 2nd position in DS KOTHARI baseline test in physic  
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MESSAGE FROM THE STAFF ADVISORS  

The happiness that the completion of another academically wonderfu l and 

enlightening year is beyond compare. We, staff advisors congratulate our editorial 

team members on the release of Evolvere the annual department magazine of 

Zoological Society, Synapse. Evolvere exemplifies the potential and the literary skills 

of our students. 

The magazine is amalgamation of thoughts of our students in the form of articles on 

contemporary science, paper review, movie reviews, interesting facts on science and 

creative writing in the form of poems. This year, a special section has been included 

in the magazine dedicated for students to share their internship experiences.  

We appreciate the editorial team for their determined efforts in bringing out the 

magazine and making Evolvere innovative and inspiring.  

Best wishes and blessing to our dear outgoing batch of 2013-2016 and sincere wishes 

for their success! 

Dr. Monika Sharma 

Dr. Simran Jit 

(Staff Advisors, Synapse) 
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PRESIDENTõS NOTE 

You leave one place for another 

In the hope that you will get better  

Youõre clueless and anxious about the destiny 

But donõt you still enjoy the journey? 

There are changes in our lives that serve as milestones and alter who we are for 

forever.  Miranda is that wonderful place that transformed me from a hatchling, shyly 

making her way through her shell into a confident bird with wings wide spread and 

ready for flight. The journey through Miranda has been a roller coaster ride, thrilling 

and equally joyous at each high and low point. Miranda has made me a stronger, 

bolder and a more honest person than I ever was, and if I were to list the ways in 

which Miranda has shaped me, I  might as well come up with another book, so 

leaving it here.  

I can proudly say that Synapse, the Department of Zoology has witnessed an eventful 

year. The session kicked off with a very informational lecture on Gynaecological 

concerns in young adults by Dr. Tripti Sharan followed by a workshop on Stress 

Management by Dr. Avneet Kaur and Mrs. Alpana Rastogi. The fresherõs party was 

organized splendidly to welcome the new batch of students and learning beyond the 

walls of the classroom was promoted by an educational trip to Yamuna Biodiversity 

Park. It is an honour to present to you ôEvolvere: An Unfoldingõ, our most esteemed 

magazine, the product of the intense hard-work, dedication and creativity of the 

Department.  

This is the perfect platform to extend my heart felt gratitude to our Teacher in Charge, 

Dr. Jyoti Arora, our staff Advisors - Dr. Monika Sharma and Dr. Simran  Jit and all 

other wonderful teachers of the department, the most helpful lab staff and my 

precious team of office bearers, especially the editorial team. Thank you for the 

wonderful journey. Thank you for making it all worthwhile. Thank you Synapse. 

Thank you Miranda House.  

There will always be a place for you in me. So what if they just call it a memory?  

Asima A bidi  
President 

Department of Zoology  
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EDITORSõ NOTE 
 

Life is queer with its twists and turns,  
As everyone of us sometimes learns, 

And many a failure turns about  
When they might have won, had they stuck it out.  

Don't give up though the pace seems slow, 
You may succeed with another blow.  

 

Miranda House is not just a part of my life, its bit of me in itself. The epitome of 

knowledge has inspired me to think differently. The way it has moulded me shape 

my perspective, has made me a better person in all grounds. When I was in the 

midst of a bleak that things are hard on me, it taught me, only when itõs beaten, the 

diamond acquires its true form!   

SYNAPSE, Department of Zoology, is not only held together by simple conversation 

and compatible personalities but talents and passions shared among individuals. 

SYNAPSE proudly houses exquisite innovators, performers and artists, who 

continually impress with their outstanding displays of creative talent. Behind the 

performances we see are the Planners and mentors without whom, none of the 

various major events could have been executed. Hereby I take the opportunity to 

express my kindest gratitude to our Head of the Department, Maõam Jyoti Arora, 

whose efforts continuously motivate us to do something innovative everytime. And 

to the respected Staff advisors, Maõam Simran Jit and Maõam Monika Sharma, whose 

valuable feedbacks made EVOLVERE the product it stands today. And to all the 

staff lecturers, who never step back giving us ingenious ideas. 

So here we unfold, òTHE EVOLVEREó, Magazine, Zoology department, our 

inspired recollection of this year, transiently fading in background as the year 

steadily passes by. 

Aishwarya Khare  
Editor  

Department of Zoology  
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FAREWELL NOTE  

With a heavy heart and a mind full of wonderful memories, we bid farewell to a 

very special teacher Dr.  Vimal Thareja, who served as an Associate Professor in the 

Department of Zoology. Maõam specialised in Entomology and boasted of a teaching 

experience of 39 years. She has been a guide, a mentor and above all a beautiful 

human being who was admired by one and all and was the reservoir of knowled ge. 

Also, she has been a source of inspiration for several generations of Mirandians who 

are forever indebted to her selfless efforts and understanding nature. She taught, not 

just what ought to be taught but also what sh e thought we needed to learn. 

The backbone of a good college like Miranda and the wonderful Department of 

Zoology is not made from fancy classrooms and large campuses. It is made from the 

excellent education impart ed by teachers like Vimal Maõam 

No one can really say good bye to a teacher, for they forever stay in little homes 

called hearts of their students.  The Department deeply misses her.  
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 CONTEMPORARY SCIENCE  
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TELOMERE: A GROUNDBREAKING DISCOVERY  

Telomeres are the short terminal sequence present like caps on the ends of long , 

thread like structures called chromosomes. Telomerase is the enzyme that makes 

telomere DNA.   

During 1930s, Herman Muller( Noble prize 1946) and Barbara McClin tock (Noble 

prize 1983)suspected that the telomeres have protective role and prevent 

chromosomes from attracting each other. But they were not able to find how t hey 

operated until 1982 when their role was unveiled  by the Noble Laureate Elizabeth H. 

Blackburn, Carol W. Greider and Jack W. Szostak. 

Blackburn during her early phase of research was mapping DNA sequences of 

Tetrahymena, a unicellular ciliate organism. She observed that a particular DNA 

sequence was repeated several times at the ends of the chromosomes. The sequence 

was CCCAA. Its functi on, however, remained unclear. At the same time, Jack 

Szostak had made the observation that a linear DNA molecule, a type of mini 

chromosome, is rapidly degraded when introduced into yeast cells. In 1980,when 

Blackburn presented her result about the repeated DNA sequence of Tetrahymena at 

a conference, it caught Jack Szostak's interest. Szostak and Blackburn decided to 

perform an experiment that would cross the boundaries between very distant 
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species. Blackburn isolated the CCCAA sequence from the DNA of Tetrahymena and 

Szostak, coupled it to the mini -chromosome and put them back into yeast cells. The 

telomere DNA sequence was found to protect  the mini -chromosome from 

degradation. Later on, it became evident that telomere DNA with it's characteristic 

sequence is present in most plants and animals. 

Telomerase, the enzyme that extends telomere DNA provides a platform that 

enables DNA polymerase to copy the entire length of the chromosome without 

missing the very end portion.  It thus prevents the shortening of ch romosome after 

every division. It has been observed that cells with short telomeres grew poorly and 

eventually stop dividing.  It led to premature cellular ageing called senescence. It has 

been known that the DNA sequences in the telomere attracts proteins that forms a 

protective cap around the fragile ends of the DNA strands. The shortening of the 

telomere is one of the factor responsible for ageing process. 

Cancer cells have the ability to divide infinitely and yet preserve their telomeres. 

How do they escape cellular senescence? One explanation became apparent with the 

finding that cancer cells often have increased telomerase activity. It was therefore 

proposed that cancer might be treated by eradicating telomerase. Several studies are 

underway in this are a, including clinical trial s evaluating vaccines directed against 

cells with elevated telomerase activity.  

Some inherited diseases are now known to be caused by telomerase defect, including 

certain forms of congenital aplastic anaemia, inherited diseases of skin and the 

lungs. With the discovery of the telomere, it is being hoped that these diseases can be 

treated and can be cured at the genetic level and gene therapy can be possible in the 

nearby future.  

In conclusion, the discoveries by Blackburn and Szostak have added a new 

dimension to our understanding of the cell, shed light on disease mechanism, and 

stimulated the development of potential new therapies. The discovery has 

revolutionised the medi cal science and demands  better future perspective. 

Reference 

http://www.nobelprize.org/nobel_prizes/medicine/laureates/2009/press.html  

NEELIMA SHARMA  
I year 
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FIGHTING THE INVINCIBLE TIGERS: Managing 

Stress and Tough Times  

òNEVER FORGET THAT DIAMOND IS A PIECE OF CHARCOAL THAT 
HANDELED STRESS EXCEPTIONALLY WELLó! 

Anxiety disorders are now recognized as the most common emotional disorder. 
The increasing rate of traumas to children, which also include school demands 
and frustrations, negative thoughts and feelings about themselves, changes in 
their bodies, problem s with friends and/or peers at school, unsafe living 
environment/neighbourhood, separation or divorce of parents, chronic illness or 
severe problems in the family, death of a loved one, moving or changing schools, 
taking on too many activities or having to o high expectations, family financial 
problems has produced a "shell shocked" generation suffering from anxiety in 
many cases. The challenge is to recognize anxiety in children and help them cope. 

Some teens become overloaded with stress. When it happens, inadequately 
managed stress can lead to anxiety, withdrawal, aggression, physical illness, 

sleep disorders, panic a͖ttacks, social avoidance, fears/phobias, obsessions, 
compulsive behaviour and post-traumatic stress, or poor coping skills such as 
drug and/ or alcohol use, and sometimes devastating deleterious decisions. 

It is indeed necessary to help children to identify the causes of their stress and 
provide them with practical, effective tools to avoid, reduce and manage stress. 

The spheres where they get stuck are vast. We need to make them understand 
how stress drains the value from their life. How our mind sabotages our peace 
and our sense of well-being 

Certain factors can enhance our susceptibility to stress or act to reduce its 
severity. Like, people w ith strong social support networks report less stress and 
overall improved mental health in comparison to those without these social 
contacts. People who are poorly nourished, who get inadequate sleep, or who are 
physically unwell have reduced potential to  handle the pressures of everyday life 
and may report higher stress levels. Children, teens, college students, working 
parents, and seniors are examples of the groups who often face common stressors 
related to life transitions . Children disrupt their nutri tional cycles, eating habits; 
they lose appetite; suffer hormonal imbalance; disrupted menstrual cycles in case 
of girls and many more physiological effects.  

òIF YOU BELIEVE YOURSELF, YOU WILL FIND ANGELS OUT OF YOUR 
DEMONS. BUT YOUR DEMONS WILL ALWAYS FI ND WAYS TO 

OVERPOWER YOU. BRAVERY IS IN EMBRACING THE RIGHT CHOICEó 

But before that itõs important that they reconcile the nature and causes of stress. It is 
both, the cumulative effect of EXTERNAL and INTERNAL factors. Managing stress, 
therefore, can involve learning tips to change the external factors which confront us 
or the internal factors which strengthen our ability to deal with what comes your 
way. 
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¶ Exercise & Yoga: aid in relaxation and improve sleep. Being fit and healthy also 
increases your abilit y to deal with stress as it arises. 

¶ Relaxation techniques and meditation  

¶ Autogenic training :  by repetition of "formulas" one focuses upon different 
sensations, such as warmth or heaviness, in different regions of the body.  

¶ Biofeedback:  control stress responses, or modify the body's reactions 
through the use of monitoring equipment that provides information from 
the body 

¶ Imagery:  nothing but the use of pleasant or relaxing images to calm the 
mind and body. By controlling breathing and visualizing a soothi ng image, 
a state of deep relaxation can occur. This method is relatively easy to try 
out. 

¶ Meditation techniques : The meditative state is one in which there is a deep 
centering and focusing upon the core of one's being; there is a quieting of 
the mind, emotions, and body.  

¶ Progressive muscle relaxation:  muscle groups are tightened and then 
relaxed in succession. The idea behind this is completely biological that 
mental relaxation will be a natural outcome of physical relaxation.  

¶ Martial arts  

¶ Time -management: learning to prioritize our tasks such that w are not 
overloaded with work, surely 
reduces overburden. Banishing 
procrastination is another time -
management skill that can be 
perfected. 

¶ Organizational skills:  unorganized 
and messy surroundings pose a 
negative impact on our mind. Thus 
it is necessary to organiz our 
physical surroundings.  

¶ Support systems : Cultivating and 
developing a social support network 
is healthy for both body and mind.  

In a sum, stressors need to understand 
the effects of positive and negative 
thinking. Manage their attitude and 
protect them from negativity, harness 
the power of emotions, the power of 
Decision Management and working 
effectively under time pressures. Avoiding the trap of procrastination and last 
but somehow crucial to exercise their sense of humour for stress reduction, 
finding meaning in their work, in their relationships and in their life, can feed 
them a better and healthy life. 

References: 
Stöppler M.C., Shiel William C., òStress Managementó, medicinenet, 2015 
(http://w ww.medicinenet.com/stress_management_techniques/page4.htm ) 

AISHWARYA KHARE  
III Year 
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INTEGRATED PEST MANAGEMENT AND ITS 

ENVIRONMENTAL IMPACT  

Integrated Pest Management (IPM)  also known as Integrated Pest Control (IPC) is a 
relatively new agricultural practi ce and came into the fore majorly only in the 1970s 
when its introduction was urged by both entomologists and ecologists.  

The United Nation's Food and Agriculture Organisation defines it as "the careful 
consideration of all available pest control technique s and subsequent integration of 
appropriate measures that discourage the development of pest populations and keep 
pesticides and other interventions to levels that are economically justified and 
reduce or minimize risks to human health and the environment. " 

IPM allows for safer pest control and has the least impact on the natural 
environment when compared to chemical pesticides. This is because it uses 
biological control agents which utilise prey -predator relationships and competitive 
inhibition to control pest populations. This technique has several benefits some of 
which are as follows- 

¶ Leads to decrease in the use of chemical pesticides, herbicides and weedicides 
which may kill useful organisms along with pests thus destroying the entire 
ecosystems of fields.  

¶ IPM helps preserve the field communities which are crucial for good crop yield.  

¶ As the soil is no longer degraded by chemical pesticides, it leads to reduction in 
fertiliser consumption and thus prevents incidents o f eutrophication and 
biological magnification. Apart from these environmental benefits, there is one 
very significant economic benefit as well. In developing countries like ours where 
farmers are not the richest of people, it helps reduce expenditure on expensive 
agro-chemicals. Some common examples of bio-control agents include ð 

¶ Use of insect pheromones to disrupt pest mating cycles, parasitic wasps to 
control flies, dragonflies to control 
mosquitoes and ladybirds to 
control aphids.  

¶  Bacillus thuringiensis is used to 
wipe out entire leaf -feeding 
caterpillar and larval populations. 
It possesses the Cry gene which 
when ingested gets activated in the 
gut of insect, and kills it due to the 
perforations it causes in the 
intestinal wall.  

Another noteworthy mention is that of baculoviruses . These are 
polyhedronucleoviruses, which are species specific in infection. They kill only the 
pest species without causing any apparent harm to even other species that are 
closely related. However, nothing comes without its pitfalls. IPM may lead to 
development of exotic varieties especially in the case of Bacillus thuringiensis like Bt 

cotton, of which the environmental impact of introducing in the wild  still has not 
been taken into consideration.  

http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiWtIqXt_jQAhULrY8KHSUVBd0QjRwIBw&url=http://www.fao.org/tc/exact/sustainable-agriculture-platform-pilot-website/integrated-pests-management/en/&psig=AFQjCNE2ItDaHTokyJxm75V5b4Cc6u_uPg&ust=1481967983159853
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ANUBHUTI  KRISHNA  
I Year 

No tox icity to either humans or other animals has been noted as  of yet. 
However, this is a relatively new technique and there is no true way of predicting its 
long term effects. Hence, this too must be used with precautions. However, a lot of 
further studies are going on and yet to be carried out in future to find out other 
potential benefits of this novel method to restrict the insect pests in agriculture.  

References 

¶ https://en.m.wikipedia.org/wiki/Integrated_pest_management  

¶ www.ipmimpact.com  

¶ https://www3.epa.gov/pestwise/htmlpublications/ipm_fact_sheet.html  

¶ http: //ipm.ucanr.edu/TOOLS/PNAI/pnaishow.php?id=10  

 

Danio reri o: TINY FISH WITH A BIG SPLASH 

Danio rerio commonly known as Zebra fish is a tropical fish , native to Southeast Asia 
(Himalayan region). Commonly called as Zebra fish because of their great 
resemblance to zebras. They are of no economic importance in commercial fisheries 
as a food fish, but very commonly known and popular in the aquarium  trade and 
used for scientific research.  

Zebra fish is a big splash in the field of biomedical research. Since the 1960s, zebra 
fish has become increasingly important to scientific research, helping us on our way 
in understanding and treating human disease.  Numerous features of it had proved it 
to be a great model organism.  

In its larval stage it is transparent and as it matures it develop strips that run the 
entire length of the body and looks blue in color. Males are slender while the female 
tends to be fatter due to eggs, they carry. 

Since nearly transparent , 
allows researchers to easily 
examine the development of 
internal structures (blood in a  
living zebra fish can be seen 
under even a low power 
microscope). Aided by the 
transparency, if researchers 
modify the fishõs genotype at 
the egg stage,they can see 
resulting changes in organ 
shape or dynamic body 
changes. 

The zebra fish is small and resilient. Hence cheaper to maintain,and  can be housed 
at high density. And as a result, they are used in many labs to replace or support 
higher vertebrate models like rat or mice.  
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Break of daylight triggers mating in zebra fish (many other fish only lay eggs  in the 
dark). They produce hundreds of offspring on a weekly basis providing scientists an 
ample supply of embryos to study. They reproduce and grow very easily and at an 
extremely fast rate (they develop as much in a day as a human embryo develops in 
one month).   

As a vertebrate, the zebra fish has the same major organs and tissues as humans. 
Their muscle, blood, kidneys and eyes share many features with human systems. 
Zebra fish have a common genetic structure sharing 70% of genes with us. 80% of 
genes known to be associated with human disease have a zebra fish counterpart. 

They have the unique ability of regeneration. So, if part of there is removed, they can 
grow it back in a matter of weeks. So, there are researches going on to see if this will 
help us to develop ways of repairing heart in humans with heart failure or who have 
suffered heart attack or have heart related diseases. 

 In 2009, researchers at IGIB (Institute of Genomics and Integrative Biology) in Delhi, 
India announced the sequencing of the genome of a wild zebra fish strain, 
containing an estimated 1.7 b illion genetic letters.  

The fully sequenced zebra fish genome has noted as an invaluable reference tool for 
scientists. 

References: 

i. Dooley K1, Zon LI . Zebrafish: a model system for the study of human disease. 
Curr Opin Genet Dev.  2000 Jun;10(3):252-6. 

ii.  http://eol.org/pages/204011/details  
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Tetrahymena thermophila  : A MODEL ORGANIS M 

WORTH BEHOLDING  

Model organisms have emerged out to be important tools of biological research. A 
model organism is a species that is extensively studied for understanding biological 
processes in a laboratory setting. Tetrahymena thermophila is a unicellular, free-living, 
ciliate, predatory protozoan which is a wonderful model organism used widely 
these days to answer mind-boggling questions of biology.  

This single-celled protozoan is cosmopolitan in distribution and can exist in a variety 
of climatic cond itions. Tetrahymena is unique from other ciliate protozoans for its 
nuclear dimorphism. It has two nuclei -  

¶ The Micronucleus  (MIC) that contains diploid genetic material and has five 
pairs of chromosomes. 

¶ The Macronucleus  (MAC) that contains about 300 chromosomes that are 
derived from the MIC. This nucleus is expressed during vegetative 
replication.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dooley%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10826982
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zon%20LI%5BAuthor%5D&cauthor=true&cauthor_uid=10826982
https://www.ncbi.nlm.nih.gov/pubmed/10826982
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The importance of Tetrahymena in research is mostly attributed to the presence of 
these two types of nuclei. 

The compelling reasons that makes Tetrahymena, a model organism, are- 

1.  These unicellular ciliates can grow in a variety of media and conditions.  
They can be grown in high densities with least expensive means requiring 
only a shaker (literally bucketfuls of them). The genomes of MIC and MAC 
can be separately bioengineered by recombination DNA technology which 
enables removing, deleting and addition of new genes. 

2. Tetrahymena is large in size (40-50µm) and its complexity may even be 
compared to human tissues. 

3. It possesses processes that have been conserved across a wide diversity of 
eukaryotes which can not be found in other model organisms such as yeast. 

Research on Tetrahymena thermophila : 

1. CILIA BIOGENESIS: As a ciliated protozoan, Tetrahymena can be studied to 
understand the formation and functioning of cili a which can also be applied for 
higher organisms as the presence of cilia is both biochemically and genetically 
conserved. 

2. TELOMERASE STRUCTURE AND FUNCTION: Telomerase is an enzyme that 
adds telomeres (repetitive sequences that act as sacrificial sequences during 
replication) to the ends of chromosomes. This enzyme is conserved from 
unicellular eukaryotic species to humans. 

3. NUCLEAR UNICELLULAR  EXPANSION: The phenomenon of nuclear 
expansion during closed mitosis in eukaryotes is being studied in Tetrahymena . 
The advantage in this case is that nuclear expansion is dramatic (~10-15 folds) 
during specific stages of conjugation (sexual reproduction). (SOURCE: 
Mechanism and Regulation of Nuclear Expansion: DR. ABDUR RAHAMAN, 
NISER, BHUBANESWAR) 

4. STRANGE SEXUAL BE HAVIOUR: It has been found that Tetrahymena has 
seven sexes (Yes, it has been established!). Each of the seven sexes can mate with 
every other sex but of its own. How these tiny critters determine sex had been a 
hard nut to crack for researchers. It has been found that, a pair of genes were 
active only during mating and there are six copies of these mating type of genes( 
one for each sex) in the micronucleus. 
 
There is an endless list of undergoing researches on this little bunch of wonder. 
The most recent development that is being studied on Tetrahymena is in the field 
of epigenetics. Epigenetic studies deal with the stable inheritance of phenotypic 
characters that result from the alterations in the chromosomes without any 
change in the DNA sequence. The Nuclear Dualism feature of Tetrahymena is 
being exploited to find out the unconventional details of epigenetics.  
Tetrahymena is weirdly and incredibly powerful as a biological tool but is 
understudied in comparison to other model organisms - the reason being 
conventional ôsafeõ research methodologies being adopted in Life Sciences. 
There are still many mysteries associated with this organism that are still 
unknown and unrevealed. Therefore, there is a need to explore the potential 
peculiarities of this organis m. 
 



21 
 

References: 
Å http://faculty.jsd.claremont.edu/ewiley/about.php  
Å https://www.quora.com/Why -is-Tetrahymena-thermophila -used-as-a-

model-organism  
Å http://www.lifesci.ucsb.edu/~genome/Tetrahymena/genetics.htm#Tetrahy

mena  
Å http://voices.nationalgeographic.com /2013/04/25/how -does-an-organism-

get-seven-sexes/ 
Å http://www.niser.ac.in/users/arahaman  

 
SHRUTI ACHARYA  

II Year 

 

A NEW LEAP IN GENETICS  

Photosynthesis is one crucial phenomenon taking place in green plants. Although 

plants require sunlight for the same, t hey too are harmed by its excess dose. In 

excess sunlight , plants too suffer from 

sunburn that could be detrimental to them. 

Therefore in order to combat any such 

situation, plants have a special 

phenomenon called Non -photochemical 

Quenching (NPQ)  operating within them. 

Through this mechanism the chloroplast 

diverts the photons from the light 

harvestin  g molecules and simply wastes 

them as heat. The entire process is governed by genes specialized for the same. In the 

presence of excess sunlight, genes producing the required proteins are blocked, 

which in turn stimulates the process of Photo protection. As the exposure to sunlight 

reduces, the genes start producing the proteins to turn off NPQ and relax the 

protection. But unfortunately the time lag between receiving shade and starting the 

relaxing mechanism was long enough to degrade the yield of photosynthesis thereby 

reducing the photosynthetic efficiency. This has proved to be a major drawback to 

all the farmers who want to maximize biomass production.  

In 2004, plant physiologist Stephen Long  from University of Illinois , Urbana along 

with his colleagues calculated that NPQ operating under typical condition for a mid -

latitude farm can reduce the amount of carbon dioxide turned into sugar by up to 

30%. Therefore many plant biologists, especially Krishna Niyogi  from University of 

California, have been studying ways to overcome this drawback in plants.  After 

some time, a major achievement in the field of genetics had resulted in the 

development of such plants that have the unique feature to master this snag. The 

strategy was to add extra copies of three genes whose proteins govern the 

mechanism of NPQ. But since plants usually silence any extra copies of their own 

genes, similar genes extracted from Arabidopsis thaliana were introduced into a 
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Tobacco plant (which is relatively easy to modify).  The results they got after testing 

and planting these genetically modified plants were amazing. The modified tobacco 

bulked up their leaves, stems, and roots, weighing 14% to 20% more than 

unmodified plants after 22 days. Moreover no apparent losses were noticed in these 

plants. This had been a major leap in genetics which has proved to be quite 

beneficial in enhancing the efficiency of photosynthesis. But further studies on 

whether or not similar experiments will be successful on food crops too are under 

progress. If successful, such an achievement would be a major boon to everyone 

specially our farmers.  

Source- www.sciencemag.org 

 

NOBEL PRIZE IN PHYSIOLOGY OR MEDICINE  

M ECHANISM FOR AUTOPHAGY DISCOVERED: 

ALL THANKS TO Yoshinori Ohsumi  

For scientists, cells are their canvas, they can paint an entire new world by 
discovering new processes of the cell that we are unaware of now but could be a 
breakthrough for various diseases or even create something new. Cells and their 
processes have always left scientists wanting for more. 

This year, Yoshinori Ohsumi  set a similar example, by winning the Nobel Prize in 
physiology .        (Yoshinori Ohsumi ) 

Ohsumi was born on February 9, 1945 in Fukuoka, Japan. He is head of the Cell 
Biology Research Unit, Institute of Innovative Research and Tokyo Institute of 
Technology.  

Describing autophagy in general terms, it is a "self-devouring", natural, highly 
regulated, destructive mechanism of the cell that disassembles unnecessary or 
dysfunctional components.  

 This concept emerged during the 1960's, when researchers first observed that the cell 
could destroy its own contents by enclosing it in membranes, forming sack -like 
vesicles, called the lysosome, for degradation.  

Sharing his thoughts on autophagy, Ohsumi said,  

òSince our discovery of autophagy in yeast 27 years ago, the primary objective of our 
research group has been the molecular characterization of autophagy. Through the 
pioneering use of genetics in our studies, we were able to turn the field of autophagy 
on its head and trigger an explosion in autophagy research that continues apace. 
However, there remain many unanswered questions in this field. One major reason 
that these problems remain unsolved is that the biochemical analysis of autophagy is 
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not straight forward. To this end, we draw on the vast body of genetic knowledge 
available in yeast to use maximize the potential of this model organism, addressing 
fundamental problems in autophagy research using mass spectrophotometry and 
other cutting -edge technology.ó 

Yoshinori Ohsumi focused his efforts on protein degradation in the  vacuole in his 
early years Yeast cells are relatively easy to study and consequently they are often 
used as a model for human cells. They are particularly useful for the identification of 
genes that are important in complex cellular pathways. But Ohsumi faced a major 
challenge; yeast cells are small and their inner structures are not easily distinguished 
under the microscope and thus he was uncertain whether  autophagy even existed in 
this organism. Ohsumi reasoned that if he could disrupt the degradation process in 
the vacuole while the process of autophagy was active, then autophagosomes should 
accumulate within the vacuole and become visib le under the microscope. He 
therefore cultured mutated yeast lacking vacuolar degradation enzymes and 
simultaneously stimulated autophagy by starving the cells. The results were striking! 
Within hours, the vacuoles were filled with small vesicles that had not been 
degraded The vesicles were autophagosomes and Ohsumi's experiment proved that 
authophagy exists in yeast cells. But even more importantly, he now had a method to 
identify and characterize key genes involved this process. This was a major break-
thr ough and Ohsumi published the results in 1992. 

Ohsumi took advantage of his engineered yeast strains in which autophagosomes 
accumulated during starvation. This accumulation should not occur if genes 
important for autophagy were inactivated. Ohsumi exposed  the yeast cells to a 
chemical that randomly introduced mutations in many genes, and then he induced 
autophagy. His strategy worked! Within a year of his discovery of autophagy in 
yeast, Ohsumi had identified the first genes essential for autophagy. In his 
subsequent series of elegant studies, the proteins encoded by these genes were 
functionally characterized. The results showed that autophagy is controlled by a 
cascade of proteins and protein complexes, each regulating a distinct stage of 
autophagosome initiation and formation  

Disrupted autophagy has been linked to Parkinson's disease, type 2 diabetes and 
other disorders that appear in the elderly. Mutations in autophagy genes can cause 
genetic disease. Disturbances in the autophagic machinery have also been linked to 
cancer. Intense research is now ongoing to develop drugs that can target autophagy 
in various diseases. Ohsumi's discoveries led to a new paradigm in our 
understanding of how the cell recycles its content. His discoveries opened the path to 
understanding the fundamental importance of autophagy in many physiological 
processes, such as in the adaptation to starvation or response to infection. Mutations 
in autophagy genes can cause disease, and the autophagic process is involved in 
several conditions including cancer and neurological disease. 

Thanks to Ohsumi and his team for introducing us to these new processes. With such 
selfless and persistent efforts ,we are pushing mankind even further to bring out a 
better day for mankind!  

MEGHALI SINGH  
II year 
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PAPER REVIEW: Recent advances in anti -angiogenic 
therapies of cancer 

Rajeev S. Samant and Lalita A. Shevde 

Cancerous cells show some distinct properties that distinguish them from normal 

cells such as loss of contact inhibition, increased proliferation and migration, 

reduced requirement of growth factors, partial or total loss of adhesion property, 

rounder shape etc. There are two more such factors that also affect the interaction of 

these cells with other tissue components. First, secretion of proteases to digest the 

Extracellular matrix(ECM) to facilitate metastasis and second, cancer cells secrete 

angiogenic factors. Angiogenesis is the formation of new blood vessels from the old 

ones [Angio (vessel) + genesis (formation) = blood vessel formation]. It performs two 

fold functions:  

¶ It meets  the increased oxygen and nutrient requirement of the rapidly growing 
tumour cells .  

¶ It provides a migration route to the meatstatic cells.  
Since angiogenesis leads to tumorigenesis and metastasis, control of this process can 

turn out to be of great importance in context of Cancer Therapy. The absence of 

metastasis in case of angiogenesis deficiency has already been demonstrated in 

mouse models. 

Like any other process, angiogenesis has its own activators and inhibitors. Signaling 

pathways such as AKT pathway, Hedgehog pathway and Wnt pathway serve to 
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switch on the process by forming proangiogenic intermediates. Other proteins such 

as Vascular Endothelial Growth Factor(VEGF) and basic Fibroblast Growth 

Factor(bFGF) are also essential to tumour growth.  

Antiangiogenic therapy was launched and popularised after the discovery of 

Endostatin which is a natural angiogenesis inhibitor present in human body, by Dr. 

Folkman. 

 

Antiangiogenic factors  

 

Natural                    Synthetic 

 

In human body                 Natural products 

(Angiostatin,Endostatin,Tumstatin)         (Green tea,Soy beans,Mushrooms,Snake    

venom etc.) 

Antiangiogenic treatment of tumors can be highly promisi ng. It is also advantageous 

over chemotherapy as it just inhibits blood vessel formation and it is not devoted 

towards killing cells.There are therefore fewer side effects of antiangiogenic therapy. 

There are currently seven  approved antiangiogenic anti cancer therapies in two 

categories: 

1. Monoclonal antibodies which bind to specific growth factors and/or their 

receptors. 

2. Small molecule tyrosine kinase inhibitors (TKIs) of multiple pro -angiogenic 

growth factor receptors.  

Avastin was the first angiogenesis inhibitor a pproved by FDA.It is a humanised 

monoclonal antibody that binds to active VEGF and prevents its interaction with its 

receptors(VEGFR-1 and 2).Combination of such monoclonal antibodies with 

chemotherapy has has been found very effective for colorectal cancer and non small 

cell lung cancer. 

Cetuximab is another monoclonal antibody that prevents ligand binding to 

Epidermal Growth Factor Receptor by itself binding to the extracellular domain of 

the receptor.This results in degradation of the receptor inside the cell resulting in 

inhibition of cell proliferation and angiogenesis.  

Trastuzumab binds to the extracellular domain of the HER -2 protein which is 

overexpressed in 25-30% of breast cancer cases.HER-2 positive breast cancer is more 

dangerous as the prognosis and survival rate both are low as compared to HER-2 

negative breast cancer. 
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SMALL MOLECULE  TYROSINE  KINASE  INHIBITORS: 

Protein tyrosine kinases are important targets in therapeutics as they significantly 

affect growth factor signalling. Tyrosine kinase  inhibitors(TKIs)therefore hold an 

important clinical value. Three  TKIs have currently been approved for anti -cancer 

therapy. 

Erlotinib : Erlotinib hydrochloride is an orally taken active inhibitor of Epidermal 
Growth Factor Receptor(EGFR) tyrosine kinase. It is reversible in nature. It has 
proved to be useful in several types of cancer. 

Sorafenib : Sorafenib actively inhibits VEGFR-1,2 and 3,PDGFR-Beta and Raf-1 
tyrosine kinase activity.  

Sunitinib: It again inhibits the activity of VEGFR -1,2 and 3,PDGFR-Beta and RET 
tyrosine kinase. 

All these drugs are undergoing several clinical trials and have proved to be useful in 

several different types of cancers such as colorectal cancer, non-small cell lung 

cancer, breast cancer, ovarian cancer, renal ancer, prostate cancer, cervical cancer etc. 

Other common modes of action of drugs  are mTOR inhibition(which plays an 

important role in PI3/ AKT pathway involved in cell proliferation and angiogenesis) 

as in Rapamycin, proteosome inhibition to disrupt cancer cell signal ling causing cell 

death and tumor suppression as in Bortezomib or immunomodulatory, anti -

inflammatory and anti -angiogenic effect as in Thalidomide. 

DISADVANTAGES:  

Anti -angiogenic drugs are based majorly on Maximum Tolerated Doses. Also the 

target cells involved may be regenerate in the gap(3-4 weeks) between 

chemotherapy cycles. This has led to the evolution of Metronomic Therapy. In 

Metronomic therapy, low doses of anti -angiogenic and anti-tumorigenic drugs are 

administered to the patients daily for a prol onged period of time with minimal or no 

gaps. This involes minimal side effects and hospitalisation is not essential. It also 

provides scope for optimum combinations with selective angiogenesis inhibitors.  

Thus the overall benefits of anti angiogenic therapy are many and they need to be 

explored more and more to extract the best out of it. This may possibly involve its 

combination with anti chemotherapeutic drugs. These drugs can be designed in a 

way that they either attack the newly forming blood vessels o r the pre-formed 

mature ones. Administration of these drugs metronomically may prove to be of 

further help.  

References: 
Rajeev S. Samant and Lalita A. Shevde, Recent Advances in Anti-Angiogenic 
Therapy of Cancer, 2011 Mar 7,  Oncotarget, 122ð134 
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Bidding Farewell  

Bidding Farewell to the talented batch of 2013-2016 
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Welcoming the F reshers & Inaugural  Lecture 

Inaugural Lecture: 
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Dr Alpana Rustogi 
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Welcoming Freshers to the family of Zoology Department 
 


