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3c[iii]: 20th Century: Crick & Watson


Student Resource Sheet 2: The Discovery of the Double Helix Structure of DNA

Read the following snippets of information carefully.

a. In 1951 Rosalind Franklin took up a research fellowship at King’s College London to be put in charge of building up an X-ray diffraction unit.  The patterns that X-rays make when they are scattered by a crystal can be used to work out what the structure of a substance might be.


b. Maurice Wilkins was already in charge of another group of equal status to Franklin’s working at King’s, which had been trying for some time to hydrate (add water to) DNA.


c. James Watson arrived at the Cavendish Laboratory at Cambridge University in 1951 to work on the three dimensional structure of proteins.  Francis Crick was already working there on protein structure.  They agreed that DNA was an exciting molecule.


d. “The English sense of fair play would not allow Francis to move in on Maurice’s problem…. The States would not have permitted such a situation to develop…. In England, however, it simply would not look right.”  (JDW)


e. James and Francis favoured model building rather than collecting large amounts of experimental data.  “The idea of Francis and me dirtying our hands with experiments brought unconcealed amusement.” (JDW)


f. Rosalind Franklin believed in collecting enough hard facts before beginning to build models.


g. “No one at King’s College seems to have realised what was going on…that there was a hell for leather gallop for the finish line, toward the independent publication of a discovery…. Wilkins appears not to have known although he saw a good deal of Watson and something of Crick…” (AS)


h. “Francis seized the occasion to ask Maurice whether he would mind if we started to play about with DNA models.  When Maurice’s slow answer emerged as no, he wouldn’t mind, my pulse rate returned to normal.  For even if the answer had been yes, our model building would have gone ahead.” (JDW)


i. In March 1953 Crick and Watson arrived at the model for the structure of DNA that is now currently accepted.  Much of the crucial information they needed to arrive at the model came from unpublished work by Rosalind Franklin.  


j. Wilkins says that he showed an X-ray diffraction picture of DNA taken by Franklin to Watson and later regretted it.  “Perhaps I should have asked Rosalind’s permission and I didn’t.  Things were very difficult.”  (Wilkins quoted in AS)


k. Watson held the belief about the structure of DNA “that the truth once found would be pretty.”

l. In 1951 “the male staff at King’s lunched in a large, comfortable rather clubby dining room, though the female staff - of any age or degree of distinction whatever - lunched either in the students’ hall or off the premises.”


m. The following comments concerning Rosalind Franklin appear in Watson’s book. Rosy…would not think of herself as Maurice’s assistant…by choice she did not emphasise her feminine qualities…. Clearly Rosy had to go or be put in her place…. there was no denying that she had a good brain.  If only she could keep her emotions under control, there was a good chance she could really help him (Maurice)…. the best place for a feminist was in another person’s lab…. There was not a trace of warmth or frivolity in her words…. momentarily I wondered how she would look if she took off her glasses and did something attractive with her hair…. the years of careful unemotional crystallographic training had left their mark…. (JDW)


n. In 1962 the Nobel Prize for Medicine and Physiology was shared between Watson, Crick and Wilkins for their work on DNA.


o. In 1958 Franklin died at the age of 37.

Questions

1. What are your immediate reactions to the snippets of information?


2. Franklin and Wilkins did not get on well together.  Use the information given in the sections A and B to explain why.


3. Read the description of Franklin given in snippet m.  Read snippets a and b and the description of Franklin given in the first section.  List as many differences between the two accounts as you can.  Try and explain the differences.


4. Why do you think Watson believed “that the truth once found would be pretty” (ref. k)?  Do you think scientific explanations are bound to be beautiful?  


5. X-ray crystallography can be described as the patient, slow, careful building up of data; model building has the image of being a quick, adventurous way of making nature fit human ideas.  Which of these approaches do you prefer? 
Why?  


6. Why do you think Franklin was drawn to X-ray crystallography and Watson and Crick to model building?


7. Can you have models without data or data without models?


8. One student after reading Watson’s book said cheerfully that the way to get on in science was to keep your mouth and your desk drawers locked, your ears and your eyes open, and then beat the other guy to the gun.  Do you agree with him?


9. Should scientific information be regarded as the property of the scientist who discovered it until it has been published? 


10. How has the discovery of the structure of DNA changed our understanding of the world and who we are as people?

Science and Religion in Schools Project
Unit 3c[iii] 20th century Crick and Watson

