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  Rosalind Elsie Franklin (Physical chemist, X-ray Crystallographer) 

July 25-1920 – April 16,1958 

 

  

Rosalind Franklin’s story is a lesson for young female scientists. She was not fully 

credited for her work that led to the understanding of the double helix structure of the 

DNA. She took the X-ray photo of the DNA which was used by James Watson and 

Francis Crick to build their model of the DNA. This was done without her knowledge. 

Her story is of another woman whose life’s work has been stolen from her and who 

would miss not one but two Nobel Prizes because she died early. Nobel Prizes are not 

awarded posthumously! She achieved international reputation in three different scientific 

fields, coal, DNA, and tobacco mosaic virus (TMV). 

Her science journey began when Rosalind Elsie Franklin was born in Notting Hill, 

London to an affluent Jewish family. Her father Ellis Arthur Franklin came from a family 

of merchant bankers and her mother Muriel Francis Waley came from a family of 

intellectuals and professionals. Muriel’s grandfather, Jacob Waley, took first place in 

mathematics and classics at University College London. He became a professor of 

mathematics at the University of London while also working as a lawyer. He founded the 

United Synagogue and was the first president of the Anglo-Jewish Association. 

Rosalind’s father, Ellis Franklin was one of the founders of the New West End Synagogue 

in St. Petersburgh Place. Both sides of Rosalind’s family are known for their Jewish good 

works. 



2 
 

Rosalind was one of two girls in a family with five children. Her father thought that she 

was the smartest of all his children! At six years old, she attended the private and 

prestigious Norland Place School in London. She was good at math and the languages. At 

11 years old she attended the St. Paul Girl’s School in Hammersmith, located on the west 

side of London. It was a girls’ school which emphasized science, a rare school at that 

time. The school encouraged girls to take classes in science and that they could do more 

things in life than being a housewife. This school fostered Rosalind’s love of science. At 

age 15, she decided to pursue a career in science. She decided that Cambridge University 

is the best school for a degree in science. To get accepted she had to pass the entrance 

exams for chemistry and physics. She passed both exams and got the highest grade in 

chemistry. So now she had to decide which of the two colleges in Cambridge she would 

attend. There were only two women’s colleges in Cambridge, Girton College and 

Newnham College. Unlike some of the other women in this blog, in Rosalind’s case we 

find a father who was not thrilled that his daughter was accepted at Cambridge. 

Rosalind’s father would rather that she became a housewife or a social worker. She did 

not need a career to make money, because the family’s wealth was enough to provide for 

her. He did not want her wasting her time in academia. But Rosalind was determined to 

pursue a career in science.  

NEWNHAM COLLEGE 

Rosalind enrolled at Newnham College in 1938. 

However, for her there were some limitations in 

a Cambridge degree. The university did not 

consider female students to be full members of 

the university. On graduation day, only male 

students would be awarded full degrees. Despite 

this exclusion Rosalind worked hard in her 

studies. She chose physical chemistry as her 

major. It was at this point in her studies that she met Bill Price whose specialty was 

spectroscopy.  Rosalind decided that this was a new and exciting field! She also met at 

this time Adrienne Weill, a transfer student from France who moved to London after the 

Nazi invasion of 1940. Having learned French at St. Paul Girl’s School, Rosalind was 

happy to speak in French with Adrienne. Adrienne was a skilled researcher in metal 

analysis. She encouraged Rosalind in her pursuit of a scientific career. 

After graduation, Rosalind received a fellowship and worked under a chemist Ronald 

George Wreyford Norrish whose specialty was spectrometry. His work documented how 

molecular structures were changed when exposed to different lighting. He and Rosalind, 

however, did not agree on many things. He refused to listen to other people’s point of 

view and insisted that everyone agree with his findings. Because of these antics of Norris, 

Rosalind decided to resign and look for another job. 
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BCURA 

Rosalind found another job at the British Coal Utilisation 

Research Association (BCURA). BCURA was doing research 

on the capacity of coal to absorb gas. This was needed in the 

development of new gas masks that could be used in war. It was 

1942 and World War II was heating up. Rosalind experimented 

to find the exact structures of the carbon molecules of coal and 

their reactions to various pressures and temperatures. She 

published five academic research papers on coal while working 

at BCURA. She found out through her experiments that the 

microstructures of coal would allow certain simple molecules 

like helium to pass through but not complicated molecules like 

benzene or hexane. She also discovered that the more the temperature of coal was 

increased, the more constricted these microstructures would become. If coal were heated 

to 1000 degrees or more, even helium molecules would not be able to pass through. Later 

this research would contribute to the development of carbon fiber and to the manufacture 

of airplanes and automobiles. 

            PARIS 

In 1945, Rosalind’s work with 

coal would earn her a Ph.D. in 

Physical Chemistry from 

Cambridge University. After her 

graduation, she reached out to 

her friend Adrienne Weill to 

look for a job in Paris. Adrienne 

asked her friend Marcel 

Mathieu.  He helped Rosalind 

find a job at Laboratoire Central 

des Services Chimiques de 

L'Etat, (Central State Laboratory for Chemical Services). This laboratory was previously 

used to make wartime materials such as gunpowder but now that the war was over, it had 

been transformed into a research laboratory for commercial manufacturers. She worked 

under Jacques Mering who was a leader in X-ray crystallography. He used X-ray 

diffraction to research amorphous substances such as rayon. Rosalind learned from this 

mentor and would soon become an expert in X-ray crystallography herself. 
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KING’S COLLEGE   

In 1950, Rosalind applied for a fellowship at 

Kings College in London. She was accepted 

for a three year fellowship. She was originally 

supposed to study subtle changes in protein 

solutions. This was a new field for her since 

she was a physical chemist and now she was to 

work in biological chemistry. She would be 

working under John T. Randall who was in 

charge of King’s Laboratory. But as soon as 

she got to King’s Laboratory, Randall asked her to use her X-ray crystallography 

experience to examine a specially prepared nucleic gel which the laboratory had recently 

received. Thus she became a researcher on DNA. Deoxyribonucleic acid (DNA) is a 

molecule that contains genetic information for the development and functioning of an 

organism. DNA is made up of two linked strands that wind around each other to resemble 

a twisted ladder. This structure is commonly known as the double helix structure. The 

information coded in DNA is hereditary; that means it passes from a parent to a child. 

King’s College Laboratory did not have an X-ray crystallography area - Rosalind was in 

charge of establishing one. She was asked to buy whatever equipment she needed. So she 

was able to buy a fine-focus x-ray tube, and she had access to a micro camera procured 

by a colleague. They even gave her a graduate student assistant, Raymond Gosling. 

Gosling had taken photos of the DNA before, using X-ray Crystallography under Maurice 

Wilkins. 

Almost immediately, Rosalind used her scientific knowledge to help solve a problem. 

Before she arrive at King’s College, the group working under Maurice Wilkins had been 

trying to hydrate fibers of DNA. They had little success, since DNA do not take up water 

easily. Rosalind solved this problem with a suggestion that appropriate gases be bubbled 

through the water bath. 

Maurice Wilkins was four years older than Rosalind and for five years had been at the 

biophysics group of King’s College. He had been a graduate student of John T. Randall at 

the University of Birmingham. In 1946, Randall was appointed head of the entire physics 

department of King’s College. He was asked to set up a biophysics group. Randall 

brought Wilkins with him as Assistant Director. During World War II, Wilkins worked on 

isotope separation for the Manhattan Project at Lawrence Berkeley Laboratory in 

Berkeley, California. When he met Rosalind they had an instant dislike for one another. 

He thought she was arrogant and trying to prove her superiority by solving the hydration 

problem. There was also the problem that his graduate student assistant Raymond 

Gosling had been transferred to work under Rosalind (Randall had made this decision 
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while Wilkins was on vacation, but Wilkins had no idea about that. He blamed Rosalind 

for stealing his assistant). Some people thought he didn’t like her because she was a 

woman, but some people suspected he looked down on her because her previous work 

was mainly with coal and not with living organisms. Whatever the reason these two 

scientists did not like each other! Anyway, Wilkins treated Rosalind like his assistant.  

But Rosalind – who at this time has a PhD and was well respected in the field of X-ray 

crystallography – did not like it. Rosalind and Raymond Gosling were tasked with using 

X-ray crystallography to investigate the fibers of the nucleic gel that Wilkins obtained 

from a specimen of DNA prepared by Professor Rudolf Signer of the University of Bern 

in Switzerland. They found out that the fibers showed different alignmnet under humid 

conditions. At high humidity, the fiber became long and thin and when it is dried, it 

turned short and fat. They called the long and thin fiber the B form and the short and fat 

fiber the A form. They tried different conditions to keep the fiber in the B form. Rosalind 

pumped hydrogen to minimize the scattering of X-rays and she controlled the 

concentration of the salt solution and humidity. 

Then on May 6, 1952, Rosalind and Gosling were able to photograph a clear image of the 

fiber by exposing it to X-rays for 62 hours. Rosalind labeled this photo, Photo 51. In her 

notes she wrote that the results of the B form suggests a helical structure. Rosalind’s 

notes said “ Conclusion: big helix in several chains, phosphates on outside, phosphate-

phosphate inter- helical bonds disrupted by water. Phosphate links available to proteins.” 

Rosalind presented these results in a colloquium on November 21, 1951 at Kings’ 

College, which was attended by several scientists including James Watson. Watson was 

an American molecular biologist and geneticist who was working at the University of 

Cambridge - Cavendish Laboratory with Francis Crick, a theoretical molecular biologist. 

Watson said that he really did not take notes during that lecture. He thought Rosalind’s 

talk was lacking in enthusiasm because she said further data has to be collected. He was 

also wondering why no one suggested using molecular models to help solve the structure 

of the DNA. But he had a keen memory and told Francis Crick what he had learned at the 

lecture. At the time there was an informal competition between Cavendish Laboratory 

and King’s College Laboratory, on who could figure out the structure of the DNA.  

However, Sir Lawrence Bragg, the Director of the Cavendish Laboratory, had decided 

that they should let King’s College be the main laboratory to work on DNA, to prevent 

duplication of effort. He banned his employees from working on DNA. But Watson and 

Crick did not abide by the Bragg’s ban. They knew that Linus Pauling was working on 

the sturcture of the DNA at Caltech.  Moreover, they thought that Franklin and Wilkins 

had such a bad relationship that they did not think King’s College would come up with 

any results soon. They started to make a model which they showed to Rosalind; but she 

told them it was not correct. She objected to the model because the phosphate strands 

were not in the correct location. Another problem was that the phosphate strands were 
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depicted as being negatively charged when she knew they had to be positively charged 

for the structure to be able to hold together. 

PHOTO 51 

Watson and Crick kept working on their 

DNA model despite the ban from Bragg. 

When Sir Lawrence Bragg found out that 

Linus Pauling was also working on the 

structure of the DNA, he gave permission 

to Watson and Crick to keep working on 

the DNA structure. Bragg has had an 

informal competition with Pauling and he 

wanted to beat Pauling this time. 

Rosalind and Wilkins were still not on 

good terms and Rosalind decided to look 

for another job. Wilkins decided that after 

Rosalind leaves he would repeat all her 

experiments on x-ray crystallography. Randall asked Rosalind to give Wilkins all her 

research papers. Raymond Gosling was also moved back to be an assistant to Wilkins.On 

February 6, 1953, Watson visited Maurice Wilkins at King’s College. Wilkins told 

Watson that he and his assistant have been duplicating some of Rosalind’s x-ray 

crystallograpy experiments on the quiet. Then Wilkins showed Photo 51 to Watson. 

Rosalind did not have any idea that this was happening! Wilkins would later say that he 

regretted showing the photo to Watson. He said he probably should have first asked 

permission from Rosalind. From the photo, Watson was able to conclude with certainty 

that the DNA was helical. He also obtained dimensions that he and Crick later used to 

develop their proposed structure of the DNA.  

Two months before Watson’s visit to Wilkins, in December, 1952, the Biophysics 

Committee of the Medical Research Council had a meeting at King’s College where 

Randall was the host. He gave the attendees a copy of the report covering the recent work 

done in his laboratory. The report included the summary of the X-ray studies of the DNA 

done by Gosling and Rosalind. Max Perutz , a distinguished member of the Cavendish 

Laboratory was in attendance and received a copy of the internal report. When Perutz got 

back to the Cavendish Laboratory, Watson and Crick asked Perutz if they can see the 

copy of the report. From that report, Crick determined that the DNA contained two 

strands with each strand running in opposite directions. On April 25, 1953 Nature 

published an article witten by Watson and Crick on how they were able to build a 

successful model of DNA; this article took credit for the discovery of the double-helix 

structure of the DNA. There was no mention of the contributions made by Photo 51 of 
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Rosalind Franklin nor the internal report they borrowed from Perutz. In the last paragraph 

of the article they wrote that they have been stimulated by the unpublished experimental 

results and ideas of Dr. M.H.F. Wilkins, Dr. R.E. Franklin, and their co-workers at King’s 

College, London.  

BIRKBECK COLLEGE 

In March, 1953 Rosalind got another job at 

Birkbeck College, where the physics department 

was run by John Desmond Bernal, a famous X-

ray crystallographer. John Randall told Rosalind 

that she could not work on DNA while at 

Birkbeck. Kings’ College had a monopoly on 

DNA research. Rosalind could not publish any 

articles on DNA either. Rosalind did not mind. 

Bernal wanted her to conduct research on viruses 

– in particular the tobacco mosaic virus or TMV. 

This virus was harmful to tobacco plants because 

it caused them to shrivel up and die before they 

could be harvested. Rosalind’s job was to find out what caused the virus and how to 

prevent it from ruining the tobacco crops. TMV was the first pathogen to be classified as 

a virus! She and her colleague Aaron Klug did a lot of work on TMV.  She had 17 

publications on TMV from 1953 to 1958. 

Despite the restrictions from Randall, Rosalind helped Gosling finished his PhD thesis 

and they published their findings on the July, 1954 issue of Nature. Her mention in 

Nature caught the attention of scientists in the United States and they invited her to the 

United States to talk about coal. She has never been to America so she took this 

opportunity to do some sightseeings after the lectures at several universities. After she got 

back to England she found out that one of her colleagues was running out of time and 

resources due to a fellowship that was about to expire. She contacted Robley Williams, a 

leading professor in virology at the University of California in Berkeley.  He helped her 

apply for a grant at the National Institute of Health (NIH). The application was received 

well; NIH gave Birbeck College a big grant that would last for 3 years.  This gave 

Rosalind and her colleagues the opportunity participate on the research on the polio virus. 

On her way back from her second trip to America, she experienced chronic pain in her 

stomach. When she went to the doctor, it was discovered she had two large tumors 

growing in her abdomen. She had ovarian cancer! Could it have been from her X-ray 

crystallography work? At that time there were no strict safety rules on X-ray work. 

Perhaps just like Marie Curie, another woman gave up her life for science! 
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On April 16, 1958 Rosalind died from ovarian cancer. Despite her many discoveries, she 

was never nominated for a Nobel Prize. In 1962, James Watson, Francis Crick and 

Maurice Wilkins won the Nobel Prize in Physiology or Medicine for their discovery of 

the DNA structure. Rosalind if alive would probably have been one of the recipients 

instead of Maurice Wilkins. In 1982, Aaron Klug, her main colleague at Birkbeck, won 

the Nobel Prize in Chemistry for continuing the work she did on viruses. If alive, she 

would probably have shared this prize with Klug. Rosalind died at 37 years old! One can 

only wonder what else she could have done if she did not die at an early age! 

In 1968, James Watson published his memoir on the discovery of the double helix 

structure of the DNA. The title of the book was The Double Helix and the subtitle was A 

Personal Account of the Discovery of the Structure of DNA.  Here was a chance for 

Watson to give credit to Rosalind Franklin; but instead he wrote an unflattering 

description of her. It was almost a caricature of the real Rosalind Franklin. He called her 

Rosy, even though none of Rosalind’s friends called her by this name. He said that she 

was badly dressed, wore no lipstick, and did nothing with her straight black hair.None of 

these has anything to do with doing science! When one of Rosalind’s friends Anne Sayre 

read this book, she thought she had had enough. The book was written 10 years after 

Rosalind died so she could not defend herself; but her friends were willing to defend her. 

Anne’s husband, David Sayre was also an X-ray crystallographer. Considering that the 

community of X-ray crystallographers in London was not that big, David probably had 

heard the story about how Photo 51 was shown to Watson without Rosalind’s permission. 

In 1975, Anne wrote the book Rosalind Franklin and DNA to set the record straight. And 

finally the world knew what happened and how Rosalind had an important role in the 

discovery of the structure of the DNA. 

HER LEGACY 

Rosalind Franklin will be remembered for all her research in coal, DNA, and the tobacco 

mosaic virus. She will also be remembered as one of the best X-ray crystallographers in 

the world. On March 1,2004 the Chicago Medical School was officially named after her. 

The Rosalind Franklin University of Medicine and Science is a private university located 

in North Chicago, Illinois. Its mission is to improve the wellness of all people through 

innovative, interprofessional education of health and biomedical professionals.They hope 

to carry the legacy of Rosalind Franklin forward by sustaining an innovative, 

collaborative environment for advanced healthcare, education, and research. The 

Rosalind Franklin Institute in the United Kingdom was also named in honor of Rosalind 

Franklin. It is an interdisciplinary medical research center funded by the Engineering and 

Physical Sciences Research Council. The Birkbeck’s School of Crystallography has a 

laboratory named after her. The Royal Society Rosalind Franklin Award and Lecture was 

established in 2003 and awarded for a project to promote women in STEM (Science, 

Technology, Engineering, and Mathematics) with an established record of very high 
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standing in any area of STEM. The lectureship comes with a medal of silver gilt, a grant 

of £40,000 and gift of £1000. The recipient of the award was expected to spend a portion 

of the grant on implementing a project to raise the profile of women in STEM. In 1997, 

an amateur astronomer named John Broughton discovered an asteroid and named it the 

“9241 Rosfranklin” in a tribute to Rosalind Franklin. And in 2013, the students in 

Oakland, California created a rap video pitting Rosalind Franklin against James Watson 

and Francis Crick. 

https://www.youtube.com/watch?v=35FwmiPE9tI 

 

 

  

https://www.youtube.com/watch?v=35FwmiPE9tI
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HER SCIENCE JOURNEY 

1920 - Rosalind Elsie Franklin was born in Notting Hill, London 

1926 - Enrolled at Norland Place School in London 

1931 - Attended the St. Paul Girl’s School in Hammersmith, England 

1938 - Started college at Newnham College, Cambridge University 

1941 - Graduated from college and got a fellowship under Ronald George Wreyford Norrish 

1942 - Worked at the British Coal Utilisation Research Association (BCURA) 

1945 - Received her PhD 

1947 - Moved to Paris and worked at Laboratoire Central des Services Chimiques de L’Etat, 

(Central State Laboratory for Chemical Services) under Jacques Mering 

1950 - Applied for a fellowship at King’s College under John T. Randall 

1951 - Gave a lecture at King’s College attended by James Watson 

1952 - Took the photo that will become the famous Photo51 

         -Max Perutz gave a copy of the King’s report to Watson and Crick 

1953 - Watson visited Wilkins at King’s College 

         - Rosalind started work at Birkbeck Laboratory 

         - Nature published the article of Watson and Crick on the discovery of the double -helix 

structure of the DNA 

1954 - Published in Nature the findings of the graduate thesis of Raymond Gosling 

1958 - Rosalind died of ovarian cancer at 37 years old 

1968 - James Watson wrote his memoir The Double Helix, A Personal Account of the Discovery 

of the Structure of the DNA 

1975 - Anne Sayre wrote the book Rosalind Franklin and DNA as a response to James Watson 

book 

1997 - Asteroid “9241 Rosfranklin” was named after Rosalind Franklin 

2003 - Royal Society Rosalind Franklin Award and Lecture established 

2004 - The Chicago Medical School was renamed The Rosalind Franklin University of Medicine 

and Science 



11 
 

2013 - The students in Oakland, California produced a rap video pitting Rosalind Franklin 

against James Watson and Francis Crick. 

2019 - The European Space Agency named its ExoMars rover Rosalind Franklin. The rover was 

expected to launch on Rosalind’s 100th birthday, July 25, 2020. 
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