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Ré 

In view of the approaching woman’s day, here is our February 

issue on woman empowerment. This issue focuses on 

bringing out various aspects of woman’s talents and 

contributions in different fields.  
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SOCIETY AND ENVIRONMENT 

By SUMANA MATHI 

Student 

 

GODDESSES! UNLEASH YOUR FEMININE POWER

“I have my periods!” Say this out in a public place and 

you will be given a stink eye from at least 80% of 

people around you, most of this, women. Why is it that 

something as common as a menstrual cycle is kept 

hush-hush in a society where we boast about 

empowering women? Break the taboo, yes but how? 

Every time a woman steps forward to do something in 

our society, she is immediately ridiculed and pushed 

away. When a lady enters a room, she is immediately 

seen, not as a human being, but as a woman. Why is it 

that her sexuality matters more than her ideas and 

thoughts? 

Idols of worship or objects of pleasure? 

We live in a society where women are mostly seen as 

products and not as human beings. Official reports 

state that there are over 848 women who are either 

harassed, raped or killed after abduction every single 

day. Some are sold off to traffickers. We participate in 

protests, in rallies and show our support, but has there 

been any change in the way women are harassed? It 

has been four long years since the Delhi gang rape 

victim “Nirbhaya” passed away. And yes, we had 

protests, we had strikes, tears were shed, but was it not 

just a month ago, that a woman was molested in public 
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in the streets of Bangalore with onlookers, but nobody 

dared to intervene?  

 

We boast of living in a culturally diverse country 

where women are worshipped as Goddesses, but it is 

in this multi ethnic nation, that women are raped, 

murdered, harassed and abused! No matter how hard 

she tries to stand up for herself, she is almost always 

never given a chance! How can we try and stop these 

atrocities then? 

 

Be the change 

“Empowerment begins from within.” This was 

correctly said. Yes, there will be difficulties! Yes, 

there be countless number of factors making you want 

to give up! Yes, you almost just lost hope! But never 

lose heart! Women are being ridiculed, women are 

being harassed, but every woman needs to remember 

this: “Behind every successful woman is herself!”  

 

I am not a very emotional person. I don’t cry a lot, but 

a recent short film, titled ‘Swashakthi’ was heat 

warming and towards the end, taught a very valuable 

lesson. Women are forced to do a lot of things against 

their desire, for the sake of society! 

 

Swashakthi 

This short film portrayed the life of four women who 

decided to prove to the world that women were not be 

tread upon. They courageously stand up to various 

atrocities like dowry torture, sexual bribery, eve 

teasing and male dominance. These women show their 

valour at home and society to beautifully bring out the 

message, that it is in each one of us to stand up for 

ourselves and never lose hope! 

(https://youtu.be/noUiJ8JwOwQ) 

Sexual abuse has become a very common term in 

today’s society. Every woman has either faced such a 

situation or has heard such a tale from someone very 

close to her. Simple things like walking on the street, 

going for a jog, partying, working late, or simply 

enjoying with a group of girlfriends has become 

something that every woman has to think about twice 

before doing. When a woman walks quietly down the 

road, she does so with the fear of the two men 

following her, when she walks boldly after arguing 

and quarrelling with the pursuers, she walks with the 

fear of being abused sexually, when she lives with her 

in-laws, she lives with the fear of being harassed by 

them and the torture she has to face because she is tired 

but has to work like a dog until everyone at home is 

satisfied. Even after all this, she does not expect 

gratitude, but just a little peace of mind. Instead, what 

she receives is more criticism.  

https://youtu.be/noUiJ8JwOwQ
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Conquer yourself 

Even after all this discrimination, torture and 

harassment, there are so many women who have risen 

up to glory and success, breaking the many obstacles 

and hardships they had to face. The initial step to 

battling all this is conquering your own self. “The 

first step to conquering the world is conquering 

yourself.” It is only when each one of us actually 

understand this quote, we can look forward to 

developing the nation and the world. We want 

development, but we are not ready to support and 

educate one half of the society! What good can just 

one sock do without the pair? 

 

There are women who have broken barriers, there are 

women who have achieved great heights and there are 

women who have boldly fought. Looking into their 

history, the one commonality that we can observe is 

their determination and perseverance to succeed. 

Society might have a lot of things to say about 

everything, but is it not the same society that rejoices 

when there is a successful achievement? 

 

Fight for betterment 

It is never too late for anything. Start today and fight 

for your rights! Don’t let someone else stop you from 

reaching your pinnacle of success. What matters is that 

you begin to believe in yourself! You might not have 

any kind of support, from family or friends, but you 

will always have yourself. Nobody can take away your 

thirst for knowledge or freedom, unless you want to 

give it up yourself! “Stand up for what you believe 

in, even if it means you have to stand alone!” Your 

life will get better when you realise that it is better to 

stand alone than to chase people who don’t care!
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SPACE AND PHYSICS 

By SHERLIE DURAI 

Student 

                       

WOMAN’S LIFE – HER ESCAPE VELOCITY

I can read your mind. You don’t believe me? I can! 

Let me prove it. 

 

Let’s say that you are in a heated argument with your 

pal and you are in a situation where, in your defense, 

you are compelled to think of something that makes 

you proud to be the citizen of India? What’s the first 

thing that pops up in your mind? Or at least one of the 

things that come to your mind? Was the successful 

accomplishment of the mission to the red planet one 

of them? Now that I have read your mind, let’s move 

forward.  

 

I’m going to talk about someone. She is a woman who 

dresses up in saris or kurtis for the majority of the time 

and occasionally enjoys complementing her attire with 

flowers. She is a mother of two, who wakes up at 4 to 

accompany her daughters who are studying and 

nourishes her partner with affection and care. In other 

words, a woman we come across in our life on a daily 

basis.  

But, she is also a woman who was fascinated by the 

science-fiction movie star trek and, the passion for 

exploring the cosmic neighborhood followed. She did 

not let the fanaticism ebb away and made it a goal to 

make sure that it thrived. She was courageous enough 

to decide to pursue rocket science as her career and 

ended up in ISRO on her first try. She has worked on 

over 16 projects over 20 years and Mangalyaan is 

close to her heart. She has spent endless hours 

nurturing it. She says, “It is a lot easier to raise 

children. Mars Orbiter Mission requires huge planning 

and it has been a huge learning experience for us. We 

had to plan for the nominal operations and we had to 

prepare for the contingencies. It has been exciting but 

it has also been extremely tough”. India’s MOM 

mission to Mars was designed, planned and launched 

in 15 months with a budget of only US $70 million 

whereas NASA’s Maven mission to Mars cost $671 

million and she is the women behind it. 
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In a world that preaches rocket science isn’t apt for 

women, she challenged the fundamental notion of it. 

She is a woman who had her own dreams to 

accomplish. She is a woman who has a family that 

needs to be taken care of but did not let that stop her 

from reaching the pinnacle of success in her career. 

She is the woman who operated the spacecraft 

between Earth and Mars. She is a woman in ‘Power’. 

She is Nandini Harinath. She is the Project Manager, 

Mission Design, and Deputy Operations Director of 

the Mars Orbiter Mission (MOM), ISRO. 

Recognition doesn’t come easy, for men or women. 

With various stereotypes infecting the minds of 

women, they begin restraining themselves from 

taking the road less travelled. They believe that they 

will be disconnected from their family and the 

society they belong to if they take a step forward in 

the road that they want to travel in. It is a myth, a 

myth that needs to be fractured. The fundamental 

faith that women have in them needs to be reshaped 

to empower them. They need to believe that they 

can, to instill audacity in their hearts that in turn, will 

bring out the daring side of them. 

 

Empowering women doesn't only involve attaining 

equality between men and women. It involves her 

breaking free of her barriers and exposing herself to 

the tools of empowerment and finally, grabbing every 

opportunity in her journey. She must establish an 

identity for herself and eventually recognition will 

follow. 

 

To all the women out there, it is not the society that 

has oppressed you, it is thyself. Breaking free begins 

from changing your mindset. Nandini draws an 

analogy with the work she does, the MOM (Mars 

Orbiter Mission) exited the Earth's sphere of influence 

and reached its target orbit around Mars after a series 

of well planned and executed manoeuver. Similarly 

for a woman to reach her destination, she needs to exit 

the stereotypical sphere of influence around her and 

design her trajectory to make "that giant leap”. 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.facebook.com/photo.php?fbid=1210949722305164&set=a.354702677929877.85562.100001704433482&type=3
https://www.facebook.com/photo.php?fbid=1210949722305164&set=a.354702677929877.85562.100001704433482&type=3
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LIVING WORLD 

By VAMIKA SAGAR 

Student  

 

THE SIDED SUPERIOR CLAN 

 

 Are we (women) the ones who need empowerment?   

 

Dating back to thousands of years, women were given 

rights and freedom to give suggestions on political 

matters, learn the Vedas and other spiritual texts, 

acquire skills in martial arts etc. Yet, never was a 

woman considered an equal to a man though she 

proved to be better than a man at times. We had 

restrictions, curbed of our liberty to make use of our 

talents and most importantly we were not treated with 

humanity but as a mere creature with bones and flesh 

to cater to the various needs of men. I am going to talk 

about how time changed men’s perspective on women 

in India through the ages and discuss if there had been 

any changes.  

To start off with, Draupadi, a queen who was married 

to 5 men. Her groom was selected by means of an age 

old practice called swayamvaram. Swayamvaram is a 

court gathering of young prince of various kingdoms 

to win the hand of the princess. In Draupadi’s 

swayamvaram, a task of aiming and shooting the eye 

of a rotating fish by looking at its reflection on a barrel 

of oil would win her hand in marriage. She was not 

given the privilege of choosing her life partner. Yet 

she got the man who she desired – Arjuna. Without 

considering her emotions, she was made the wife of 

the five brothers because anything brought into the 

family by any of the brothers was shared amongst 

themselves. Was this a fair act?  
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Being a newlywed princess, Urmila (Sita’s sister) 

entered Ayodhya with a lot of dreams and hopes to 

begin a new chapter in her life without knowing what 

life had in-store for her. Soon she had to go through 

the spasms of fourteen long years of separation from 

her beloved – Lakshman who swore to protect and 

take care of his brother – Ram. He put his duty towards 

his brother ahead of any other calling of his. Urmila 

spent a huge chunk of her married like in a lonely 

palace, merely sleeping through the years that would 

have otherwise killed her. She must have been 

strangled by her loneliness as she didn’t have her sister 

as well to share her feelings. When she woke up, 

fourteen years of her life were alien to her, as she 

helped her husband protect his brother by sleeping the 

sleep he needed as well. Were circumstances objective 

in her case?  

 

 

How many of you know the story of Kaaraikal 

Ammaiyar?  A staunch devotee of lord Shiva whose 

husband parted her for the very same reason. The story 

goes as follows. She had been given two mangoes by 

her husband, off which one was had been taken by the 

Lord himself who came in disguise. Later that day, her 

husband had the other. Having tasted the delicious 

Mango, he wanted more of it.  

Being a dutiful wife she couldn’t tell no her husband 

and prayed to the Lord for a mango and got one as 

well. When her husband had it, the taste variation 

made him wonder the origin of this mango. When he 

enquired she told the truth to him. Being an atheist, he 

couldn’t accept her theory. He asked her to prove it to 

him by showing him a mango got as a result of her 

praying in front of him and she obliged. As requested 

she got the mango in front of her husband. He got it 

from her with amazement and he tried to eat it, when 

the fruit disappeared. Puzzled, He looked at his wife 

who clarified, He wanted to see the fruit and not taste 

it. After this incident he was not able to look at 

Kaaraikal Ammaiyar as his wife, which made him 

leave his house and marry another woman. On the 

other hand, Ammaiyar believed that he would return 

one day and waited for the day he would come back to 

her. But all that she heard from her friend was that her 

husband had married Mother woman somewhere else 

and lived a life of his own leaving behind the woman 

who left behind her family and married him hoping to 

be taken care and loved by the same man.  

 

Jhansi ki Rani – Rani Lakshmi Bai, a woman who 

brought fear to her enemies just by hearing her name, 

fought till her last breath trying to save her motherland 

and her kid. She fought the British trying to prevent 

the ill-fate that India went through. She failed in her 

struggle, yet she didn’t show her back and run from 

the city like a coward. Instead she put up a legendary 

battle by carrying her child in her back. She was 

stranded by her generals and was left alone fighting an 

army which had surrounded her. She died fighting for 

her motherland with pride. One against one is one of 

the primary rules of war in India, but she had to put up 

alone with many. Where did justice go back then?  
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These are just the few examples out of a million of 

even billion stories both known and unknown. The 

question is even after so many years, has there been 

any change?  Yes, there has been. The treatment has 

got worse. From being treated inferior we are now 

treated as creatures to satisfy others' need. We are 

branded for who and what we are. We are being raped 

because the way we dress is arousing. Are these 

reasons and explanations justifiable?   

Tolerating all these circumstances the society puts us 

in, we stand tall and proud of who we are and fight for 

our rightful position and identity. We cross tens and 

hundreds of hurdles everyday as a part of our struggle 

hoping that one day we would be heard out and 

respected for who we are. I conclude this article with 

the same hope.  

 

Do WE need empowerment?  

 

 

MIND AND BRAIN 

By RASHICKA 

Student 

WOMAN, EXPLORING EXPRESSING 

Firstly a few lines about the movie NOBLE: AN 

INSPIRING STORY OF CHRISTINA NOBLE. The 

suffering that she had gone through in her life has been 

clearly depicted in this movie. She went through a 

series of struggles, starting from her childhood when 

she was orphaned, to her teenage when she was raped 

and to her adulthood when she had a failed marriage. 

You could see the LIGHT in her eyes that was kindled 

by the defeats that she had faced during her life time. 

She always believed that she was a fighter, a quality 

that she had inherited from her mother.  

What she believed is what she had transformed into –

A STRONG WOMAN WITH COMPASSION. This 

movie gives you a thought to think: A thought on what 

our destiny could be and how we could explore it.  
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To know more about this movie visit 

http://www.imdb.com/title/tt2626090/  and the book 

“THE BRIDGE ACROSS MY SORROWS” to know 

more about her personal life. 

OBSTACLES TO EXPLORE: 

We usually say that the road to success is filled with 

obstacles. To be more precise, it is vice versa. When a 

person comes across an obstacle, they tend to enter 

into an activity which not only gives them happiness 

but also a SENSE OF CONNECTION TO 

THEMSELVES. It can be any activity like dance, 

music, art, reading or it could even be cooking! (Why 

not?) Believing that there is a hidden talent in you is 

the first step to exploring. Find the spark that helps you 

explore. It could be something that relates to your 

personality. Figure it out and work on it. 

EXPLORING: 

Exploring comes from experimenting. Enter into an 

activity that seems to be appealing to you. For 

instance, that activity could be something which you 

do when you are bored. You might not have given the 

importance to it, but take that activity and experiment 

yourself with it. You can feel the satisfaction and the 

connection if the talent is within you. Women usually 

restrict themselves from doing something new and 

they curb themselves within a bubble. Have the 

courage to explore the hidden talent in you. 

 

Sometimes even the tough situations may appeal to 

you and you would master the art of controlling your 

emotions in your life, it’s a rollercoaster. You can find 

yourself an activity, to indulge into to soothe your 

tough situation. This can be your talent. Though it 

might be tough in the beginning, as the days pass by 

you can feel the passion in you. It’s not about survival, 

it’s about exploring yourself. 

EXPRESSING: 

Exploring and expressing are complementary. While 

exploring the talent, expression comes spontaneously. 

Here comes the tough part for women, EXPRESSING 

THEMSELVES! Women need to understand that it is 

not society or their friends or their family that make 

them less confident, but it is the thought that they have 

accepted to believe that they are being watched. A 

woman can only express her true self if she believes 

the fact that it is she who complicates even a single 

turn in the iris! 

EXPLORING ELEGANCE: 

Confidence is an important trait of a woman. Express 

yourself in a way that you think that is innate and 

elegant. All women have elegance in their own way. 

When women explore elegance in them, they find the 

confidence in expression. 

For women, the confidence, the elegance and the 

expressions are interlinked. Oui, vous êtes une femme 

élégante. 

http://www.imdb.com/title/tt2626090/
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MOMENTUM OF EXPRESSING: 

Expressing your talent or your innate self can be 

challenging if you do not engage yourself and if you 

do not find the connection between your talent and 

you. You define your talent. Once you have achieved 

that strong bond with your passion, you can start 

experimenting by showcasing it. Expression can start 

from you. Express yourself in front of the mirror. See 

if that defines the real you. Stay in your comfort zone, 

till you gain the MOMENTUM OF EXPRESSING 

yourself in front of amasses. Once you get the 

momentum, experiment expressing yourself out of 

your comfort zone. 

MY EXPERIENCE: 

I was two years old when I started dancing. I could do 

styles like jazz and flamenco. It was my comfort zone 

then. At a point, I felt that I could add an extra spice 

in these styles. I was twelve when I decided to work 

on another form of dance- contemporary.  

Contemporary was never my comfort zone and I still 

remember, me having a grin on my face and a stiff 

body like a robot. Then I started imposing my 

expression through my movements. I could feel my 

veins carrying my expressions. I was able to radiate 

and tell my story by touching the soul of the audience. 

  

Slowly, I gained confidence and I also sought after the 

development of this style which resulted in 

BALLEMPORARY. So, this shows that sometimes 

it’s just a nod it takes to change and to opt out of your 

comfort zone.  

ANXIETY WHILE EXPRESSING: 

Women can be anxious when they try to express 

themselves to strangers. Here is a tip: when you feel 

nervous when you are expressing, take a step back, 

take a deep breath and rethink on how you want to 

express yourself. Go with confidence and make sure 

to maintain eye contact. This makes the situation 

better. 

BODY LANGUAGE WHILE EXPRESSING: 

Expressing is not only about the words spoken by you 

but it also involves body language in it. Make sure that 

you don’t keep swinging your hands or bend and tap 

your feet because, this shows that you are nervous. Do 

not tense your back or do not look down while 

speaking, this makes the listener think that you are 

neither present nor interested.  
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Expression can be in the form of speaking, writing, 

body language or even sexually in case of 

relationships. Speaking should be considered divine 

because the way of speaking differs from one 

individual to the other. Also, make sure that the topic 

on which you are speaking is right, and it is with the 

right person, at the right moment. 

NEVER LIMIT EXPLORATION AND 

EXPRESSIONS: 

Explore who you are and what your personality is, but 

make sure that this does not limit your exploration. 

Explore and face the truth about yourself. Remember, 

there is an unavoidable negative part in all of us. It is 

you, who should decide about what you want to 

express and showcase. Do not limit yourself from 

exploring. Never restrain from your exploration. 

Express yourself with the talent in you because, you 

can’t fake your expressions when you are showcasing 

it through your talent. 

NEVER IMITATE: 

Never get intimidated by people who you think are 

beautiful or smarter than you because, it will make you 

doubt your way of approaching. Also, never imitate a 

way of approaching that works for your friend. What 

works for them may not work for you. You must make 

a statement for yourself. The statement that you make, 

especially when you speak does have an impact on the 

listener. When you imitate other’s way of 

approaching, it is easy for others to know that it is 

NOT THE TRUE YOU. 

FINALLY: 

All I’d like to say is that YOU ARE THE MASTER 

OF YOUR LIFE. Explore the talent in you, embrace it 

and cherish it. Feel it in you and feel who you really 

are. Feel its connection with your real self. Build it 

strong and put into actions- EXPRESS. Express 

yourself in a way a beautiful poetry would. You can 

be inspiring, beautiful, and strong and you can also be 

a good fighter, if you trust in your passion and your 

elegance. Have confidence in what you do. Feel the 

strong bond. Experiment the different levels of 

expressing and develop it. Pursue the new way of 

expressing you. BELIEVE, EXPLORE, EXPRESS 

AND DEVELOP!  

 

 

HEALTH AND MEDICINE 

By PAVITHRA MURUGESH 

Student 

 

THE UNSUNG HEROINES OF SCIENCE

In a time we celebrate women and their incredible 

achievements in every field there is, I feel we should 

take some time to celebrate the women who have 

made startling discoveries but have gone without 

recognition. These unsung heroes teach us lessons 

which no success story can teach. These are women, 

who made history; changed the course of research; 
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gave life to new fields of study in Medicine; were 

victims of the Matilda effect. 

  

“It is sometimes better to be dead man than to live a woman.” 

— wrote Matilda Joslyn Gage, on laws which allowed a man to will his children to a guardian unrelated to their 

mother. 

The Matilda effect was experienced and articulated by 

her, which refers to the common bias by which the 

achievements and great discoveries by women 

scientists are ignored, denied credit, or otherwise 

dropped from sight, simply because they are by 

women! 

This caused many male scientists to take credit (and 

awards like the Nobel Prize) for ground-breaking 

accomplishments that were actually by the women 

scientists. 

 

Some Victims of the Matilda Effect: 

Rosalind Franklin: 

British Scientist Rosalind Franklin at work on the microscope. 

  “You look at science (or at least talk of it) as some sort of demoralizing invention of man, something 

apart from real life, and which must be cautiously guarded and kept separate from everyday existence. But science 

and everyday life cannot and should not be separated.” 

- Rosalind Franklin  
Letter to her father, Ellis Franklin. Excerpted in Brenda Maddox, The Dark Lady of DNA

Talk about the discovery of the structure of the DNA 

– the fundamental hereditary material in every cell of 

a living organism – and the names Watson and Crick 

come to mind. That’s what our textbooks taught us. 

The discovery is attributed to them more because of 

their winning of the Nobel Prize for the same. But the 

person who must have been rightfully credited for the 

discovery is a woman.Born on July 25, 1920, in 

London as Rosalind Elsie Franklin, she was the 

second of five children in a prominent Anglo - Jewish 

family.   

She chose Science as her subject at the age of sixteen, 

despite her father wanting her to do social work. She 

majored in Physical Chemistry at Cambridge 

University, and received her BA, a scholarship for an 

extended year in research, and a research grant from 

the Department of Scientific and Industrial Research 

in 1941. With World War II still on, she chose to 

pursue a Ph.D. oriented research job in a field relevant 

to wartime needs. 
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She worked with the British Coal Utilization Research 

Association (BCURA) for four years to elucidate the 

micro-structures of various coals and carbon. She 

found that the pores in coal have fine constrictions at 

a molecular level which act as ‘molecular sieves’ 

successively blocking penetration of substances. In 

this original work, Franklin was the first to study, 

identify, and measure micro-structures, resulting in 

the classification of coals and prediction of their 

performance to high levels of accuracy. The 

production and use of gas masks by British soldiers 

which used carbon to protect from the various 

poisonous gases was based on Franklin’s research. 

She received her Ph.D. and published five scientific 

papers from Cambridge in 1945. 

Adrienne Weill, her mentor and friend, helped 

Franklin get a position in Jacques Mering’s Lab at the 

Laboratoire Central des Services Chimique de l’Etat 

in Paris, after the war. She learned how to analyze 

carbons using x-ray crystallography and became very 

proficient with the technique. 

On a friend’s suggestion she took to doing x-ray 

diffractions studies on large biological molecules. 

With a three-year Turner and Newall Fellowship she 

moved to King’s College, London to work in John T. 

Randall’s Biophysics unit. Maurice Wilkins, the 

assistant lab chief, suggested Randall to ask Franklin 

to investigate DNA instead of proteins. Randall did so, 

but failed to communicate to Franklin that she was 

supposed to work together with Wilkins. Franklin, 

along with a graduate student, Raymond Gosling, 

began their analysis on DNA. Franklin and Wilkins 

suffered many misunderstandings, as Franklin 

assumed he interfered with her work.  

Being an outspoken and bold woman, Franklin never 

feared to voice out her opinion which intimidated 

Wilkins and her many other male colleagues. Female 

researchers were expected to work as ‘assistants’ or 

‘subordinates’ to male researchers. Women were 

discouraged from doing independent research. But 

Franklin remained undeterred and continued on her 

research despite the many difficulties she faced; she 

had to leave the building for lunch everyday as women 

were not allowed in the College Cafeteria; she was 

called ‘Dark Lady’, because she disliked being there 

and was very unhappy. 

Despite all of this she kept going on. Franklin and 

Gosling progressed in their research and took 

increasingly clear x-ray diffraction photos of DNA. 

They could see two forms of DNA. One was called the 

dry or ‘A’ form, the other wet or ‘B’ form. Each X-ray 

chromatograph had to be exposed for over 100 hours 

to form an image, and the drier ‘A’ form seemed 

likelier to produce images in more detail. Franklin 

decided to work on that. She noticed that the ‘B’ form 

image showed a definite helical structure with two 

strands clearly visible. She labeled it ‘Photo 51’ and 

filed it away. By 1953, she concluded that both forms 

had two helices. 

 

Photo 51 

During this time, Watson and Crick, who were friends 

of Wilkins, were working on modeling the DNA 

structure at the Cavendish Laboratory at Cambridge. 

During a conference, they presented their theoretical 

model. Franklin, who was present, was critical of their 

work because it was based solely on conjecture, unlike 

hers which was based on solid evidence. This criticism 

widened the gap between her and Wilkins.  

Later on, unknown to Franklin, Wilkins came in 

possession of her notes and ‘Photo 51’. He removed 

the photograph along with a summary of her 

unpublished paper and showed them to Watson and 

Crick, without her consent. Being enlightened with 

such precise evidence, Watson and Crick built their 

‘double helix’ model and published their work in 

Nature.  
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Oblivious to all these events, Franklin halted her work 

at King’s and decided to transfer her fellowship to J. 

D. Bernal’s crystallography laboratory at Birkbeck 

College. She worked on plant viruses and pursued to 

make important discoveries about virus structures. 

In the fall of 1956, Franklin was diagnosed with 

ovarian cancer, possibly caused due to the exposure to 

radiations from working on x-ray diffraction 

instruments. She underwent many surgeries, yet 

continued to work in her lab. She died in London on 

April 16, 1958. 

Had she lived to continue her work, she would have 

received awards and professional recognition for her 

ground breaking work on viruses. 

In 1962, Watson, Crick, and Wilkins received the 

Nobel Prize in Medicine for work on DNA structure. 

The Nobel Prize is not awarded posthumous and it 

could only be shared by 3 scientists. Even if Franklin 

was alive in 1962, her research would have only been 

a footnote in Watson and Crick’s paper. She was 

denied recognition and praise for her work only 

because she was a woman.  

In Watson’s 1968 memoir, The Double helix, he 

portrayed Franklin as ‘Rosy’ (the name which 

Franklin disliked being called the most), a bad 

tempered, arrogant bluestocking who jealously 

guarded her data from colleagues, even though she 

was not competent to interpret it. The book was 

criticized immensely for its sexist views and 

belittlement of the works of a wonderful female 

researcher, Rosalind Franklin. Franklin’s friend Anne 

Sayre published a biography in angry rebuttal to 

Watson’s account, called Rosalind Franklin and DNA. 

The biography gave an insight into Franklin’s life and 

research and told the world the real story. She was 

cheated of a Nobel Prize by both misogynist 

colleagues and by an early death. In the past decade 

people have begun to recognize her works and 

appreciate them. Currently many honors are given to 

women researchers in her name and the Rosalind 

Franklin University of Medicine and Science was 

founded. But we all know now that she died without 

the honor and recognition she rightfully deserved. 

 

Esther Lederberg: 

 

 

Esther Lederberg during a lecture 

Back then, till 1950, it was believed that a bacterial 

virus or bacteriophage underwent a ‘lytic’ cycle of 

reproduction – a single viral DNA enters into bacterial 

cell and it remains a free floating separate molecule to 

the host DNA, it multiplies in number causing lysis or 

death of the host; and the multiple viral DNA leave to 

infect other cells – but in 1951 another type of viral 

reproduction was discovered in a newly isolated 

bacteriophage, and it was done by a woman. 

On December 18th, 1922, Esther Miriam Zimmer, the 

first of two children was born to David Zimmer and 

Pauline Geller Zimmer. A child of the Great 

Depression, her lunch was often a piece of bread 

topped by the juice of a squeezed tomato. She attended 

Evander Childs High School in Bronx, and graduated 

at the age of 16 with honors in French. When she was 

a kid, she willed her grandfather to teach her Hebrew. 

It seems normal to us, but then it was an unusual 

request because in Orthodox families girls weren’t 

taught Hebrew. Her grandfather was happy to see her 

interest and taught her. She learnt Hebrew faster than 

her cousins and did all the Hebrew reading for the 

Passover Seders.  



                    VOLUME 2 ISSUE 1 – WOMAN EMPOWERMENT  

She was asked to do work that was offered to women 

during the war times but she refused, knowing that 

those jobs will not last. Zimmer had a passion for 

science, especially genetics. She worked at the New 

York Botanical Garden, engaging in research on 

Neurospora crassa. She graduated cum laude at the 

age of 20. 

Zimmer continued to work on Neurospora and 

published her first work in genetics. She won a 

fellowship to Stanford University. She did master’s 

program in genetics and worked on bacterial genetics.  

On December 13, 1946 she married Joshua Lederberg 

to become Esther Lederberg. She began work at the 

University of Wisconsin with her husband.  

Esther Lederberg was the first to isolate λ 

bacteriophage. She observed colonies of mixed 

culture of Escherichia Coli K-12 and a strain that had 

been irradiated with ultraviolet light called W-518. It 

was believed that the lambda was located in the 

cytoplasm, but Lederberg found out that it was wrong. 

Her data suggested that the lambda should be located 

on the chromosome, at a specific locus for ‘lysogeny’. 

 

 

           Lambda Phage 

 

This resulted in Lederberg discovering the 

‘Lysogenic’ cycle of viral reproduction, where the 

viral DNA exists as a part of the DNA of the host and 

not as a separate molecule. The host does not 

recognize the viral DNA, and assumes it to be its own. 

The viral DNA also remains dormant. When the 

bacterium reproduces, its daughter cells also contain 

the viral DNA. The host cells remain unharmed but 

when exposed to UV radiation or when deprived of 

nutrients, the viral DNA activates and undergoes the 

‘lytic’ cycle as explained earlier. Unlike other viruses 

that multiply rapidly inside a host cell and kill it, the 

lambda phage integrates its DNA into that of the 

infected bacteria. This allows the virus to pass on its 

genetic instructions to produce progeny viruses to new 

generations of bacteria without destroying the host 

organism. She established further that the process was 

helped by a mediator she called 'Bacterial Fertility 

Factor F'. 

 

 

This discovery is a major breakthrough. The same 

cycles are said to occur with Herpes virus and many 

other deadly viruses that go undetected in human and 

other eukaryotes. The Lambda phage found its 

application as a vector for cloning of recombinant 

DNA and many other methods in DNA engineering. It 

is a key tool in molecular biology because it can easily 

be grown in E-coli and is not pathogenic except in the 

case of bacteria. It has proven particularly helpful in 

understanding the transfer of genetic material between 

bacteria, the mechanisms involved in gene regulation 

and how pieces of DNA break apart and recombine to 

make new genes 
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Lederberg continued to research and went on to invent 

Replica Plating. This method enables scientists to 

replicate bacteria colonies on a series of agar plates 

with exactly the same spatial configuration. Having 

access to replica bacteria colonies was important for 

comparing bacterial reactions to environmental 

changes such as nutrition or temperature. 

               Replica Plating 

Each of her discoveries was her individual work with 

comments and suggestions from her husband and 

colleagues. But it was Joshua Lederberg who received 

the Nobel Prize in 1958 with two others which did not 

include Esther Lederberg. Esther Lederberg was 

responsible for most of the discoveries but since her 

husband was also a researcher, all her works’ credits 

went to him. She lived in the shadow of her husband 

making the most remarkable discoveries which were 

crucial for Joshua Lederberg’s research. In all of her 

papers except the one on Lambda phage, her husband 

and colleagues were mentioned as co-authors and they 

received credit. Joshua Lederberg, during his speech 

at the Nobel Prize ceremony and the gala dinner, failed 

to mention Esther’s contributions to his research.  

Esther Lederberg had cultural interest beyond science. 

She was a devotee of Early Music. She was one of the 

founding members of the Mid - Peninsula Recorder 

Orchestra and served as president for several years. 

She also had an eclectic taste in literature. 

She received a few honors and was the President of the 

Stanford Chapter of Sigma Xi. She divorced Joshua 

Lederberg in 1966 and married Matthew Simon in 

1993. Esther Lederberg died of pneumonia and 

congestive heart failure on November 11, 2006 at the 

age of 83. “She [Esther Lederberg] did pioneering 

work in genetics, but it was her husband who won a 

Noble price.” said an obituary in the British newspaper 

The Guardian. “She [Esther Lederberg] had to fight 

just to be appointed as a researched associate 

professor, where she surely should have been afforded 

full professorial rank. She was not alone. Women were 

treated badly in academia in those days.” Spoke 

Stanley Falkow, a retired microbiologist at Stanford 

University during Lederberg’s memorial service. 

As far as I’ve searched the internet, there is not one 

page that is officially dedicated to her, or in the 

Profiles of Science of the U.S. National Library of 

medicine website in Esther Lederberg’s name. There’s 

one page in Joshua Lederberg’s name, which has not 

a single word of mention about Esther Lederberg. 

Martha Chase: 

 

Dr. Martha Chase and Dr. Alfred Hershey 

Most of us would’ve read about the “Hershey - Chase” 

experiment or simply the “the blender experiment” in 

our biology text books. It is a simple but very 

important experiment that showed that the genes were 

made up of the DNA and not proteins. Till then, 

scientists were the least bothered about DNA, not 

knowing that it indeed was the inheritable genetic 

material. Most of us wouldn’t have realized that Chase 

was a woman. 
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Martha Cowels Chase was born on November 30, 

1927 in Cleveland Heights, Ohio. Her father was a 

medical school professor at Case Western Reserve 

University. She grew up with science, received her 

bachelor’s degree from the college of Wooster in 

1950. During her undergrad days she did her first 

genetic experiments on fruit flies. 

Chase began her work as a research technician in the 

lab of Dr. Alfred Hershey at Cold Spring Harbor 

Laboratory on Long Island when she was 21. She was 

part of the ‘Phage group’ which included researchers 

Salvador Luria, Max Delbruck and Alfred Hershey. 

They researched bacteriophages which infected 

bacteria to find out what the genetic material of the 

phage could be. The bacteriophage has a head which 

contains DNA and a tail which contains protein. It was 

strongly believed then that the protein in the tail was 

the genetic material that was inherited by the 

following generations, but the theory could not be 

proved. ‘The Phage group’ was focused on finding the 

answer. 

 

Bacteriophages infecting a bacterial cell 

 

In 1952, Hershey and Chase conducted the famous 

‘blender experiment’. Hershey strongly believed that 

the genetic material was protein and wanted to 

disprove the idea of DNA and hence, with Chase he 

conducted the experiment. 

While the structure of the DNA wasn’t known then, it 

was known that the DNA contained phosphorus (P) 

atoms but no sulfur (S) atoms. Contrary to this, a 

protein contained sulfur but no phosphorus (except in 

the case when under certain conditions, the enzyme 

kinase adds phosphate groups to proteins). With this 

fact and that the protein and DNA have different 

chemical compositions; they took DNA phages 

(labeled with P-32, a radio isotope of phosphorous) 

and infected more E.coli bacteria. They then put the 

mix into a Warring Blender to sheer-off the parts of 

the phages that remained stuck on the outside of the 

bacteria carefully so as not to disrupt the bacteria 

themselves. After blending, Hershey and Chase 

separated the bacteria and phage in a centrifuge. A 

centrifuge spins at high speed with a test tube 

containing the sample in order to separate the contents 

based on a size and density (blood samples are tested 

using a centrifuge). The bigger and heavier cells sank 

to the bottom of the test tube while the lighter ones 

remained on the top.  

 

While they looked at how much radioactive phage 

material was transferred to the bacteria they found out 

that the radioactive DNA with P-32 was seen inside 

the bacterial cells but the radioactive protein with S-

35 wasn’t present anywhere in the bacterial cell. These 

results showed that during infection, the phages were 

transmitting their DNA, and not their protein, to the 

bacterial cells. Thus, Hershey and Chase concluded 

that that DNA is the hereditary material. This 

contradicted Hershey’s belief which he went on to 

accept due to the strong experimental data they had. 

The Hershey and Chase experimental results played a 

key role in Watson and Crick’s modeling of the DNA 

which they completed 11 months after the ‘blender 

experiment’. 
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The famous Warring Blender 

 

This experiment marked the pinnacle of Chase’s 

scientific career but it didn’t make her life easier. In 

1953, she left Cold Spring Harbor, and went to the 

University of Southern California to perform her PhD, 

which she received in 1964. After that her scientific 

career saw a downfall. She never gained the credit for 

her work at Cold Spring Harbor or other places 

outside. Chase was laid off from her research job at 

USC. That and a combination of illness made her to 

move to Cleveland to live with her father, Samuel 

Chase. In late 1950s, Chase married Richard Epstein, 

a fellow scientist she had met in California. But they 

divorced within a year and it left a deep scar.  

In 1969, she witnessed Alfred Hershey and the 2 other 

male colleagues receive the Nobel Prize, for their 

contributions to the ‘genetic structure of the viruses.’ 

She was sidelined by the Nobel committee as merely 

‘technical assistance’ for the men who ran the show. 

Though her name being put on the paper published in 

the Journal of General Physiology by Hershey, in 

itself suggests that her role in the discovery was more 

than mere ‘technical assistance’, Hershey himself 

provided the biggest insult to Martha Chase by never 

even mentioning her name or her role during his Noble 

lecture, titled “Idiosyncrasies of DNA Structure”. 

This event of disgrace, her divorce, and the difficulties 

she faced in her scientific career led her to drink 

heavily and smoke. It led to her many health problems. 

Martha Chase suffered from dementia for decades and 

died of pneumonia on August 8th, 2003. The New York 

Times obituary for Martha Chase reads, “Martha 

Chase, 75, Researcher Who Aided in DNA 

Experiment.” She was often called as a ‘remarkable 

but tragic person’; but we all know that her tragedy is 

attributed to the people who surrounded her life rather 

than her inability to live through the pain. In fact she 

was an adventurer who, “.. Especially loved going out 

in the desert after a rain when the flowers were 

blooming”. Chase enjoyed knitting, sewing and 

photography. “The harder the pattern the better she 

liked it….She was always interested in anything that 

was a challenge.” said Martha Chase’s Sister Ruth 

Daziel. 

In December 1903, Marie Curie was the first woman 

to ever be awarded the Nobel Prize. Makes us happier 

after reading all the tragic stories, right? There’s an 

incident behind it too. Like always the Nobel 

Committee intended to honor only Pierre Curie and 

Henri Becquerel with the Nobel Prize in Physics, but 

one of the committee members, an advocate of women 

scientists, alerted Pierre to this and he filed a 

complaint. Upon accepting the complaint, Marie’s 

name was added to the nomination and then she was 

awarded the Nobel Prize. If like the other men 

mentioned above, Pierre had decided to ignore Marie 

then she wouldn’t have ever shared the Prize with him. 

Marie wasn’t allowed to give a speech at the Nobel 

Prize ceremony because she was a woman. 

Imagine the pain each of these women and the many 

more unaccounted had to go through even though they 

did revolutionizing discoveries with their brilliant 

minds in science. They were the reasons new fields of 

research and study emerged in science. Being a 

woman was their only crime. Their voices were 

silenced and they were pushed to the background as 

‘assistants’, ‘a set of hands’ which helped while the 

other men did the important work. They were 

supposed to be honored and held in high positions 

when they were alive. Though we realize the injustice 

done to them, we can only feel proud that they 

accomplished so much, and guilty that there wasn’t a 
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person in their life to uplift them. In each of the story 

the men in their lives shamelessly took their works and 

called them their own. The men smiled in the spotlight 

without a hint of guilt even though they have stolen 

the hard work of the women behind their success. 

Such was the height of chauvinism at that time. But 

like we always do, women then kept going on. They 

kept moving forward ignoring the negatives and doing 

what they do best for a selfless cause. We can do 

nothing for them now, but take inspiration from them 

to remain undeterred and help women gain 

recognition and applause for all of their achievements; 

and make the Matilda effect non – existent. A world 

with equal recognition for men and women can be 

achieved not only by women who stand up for their 

and every women’s rights, but also with the help of 

men who are ready to support and treat women as their 

equals. The prosperity of a society and humanity as a 

whole lies in the willingness of men and women to 

accept and respect each other; to work together 

without dominance or discrimination.
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