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The Double Helix
~ A Personal Account of the Discovery of the
. Structure of DNA

—JamesD- Wa;tjson

. ‘Correlatian ta Subject Mz

. The Pouble Helix-isJames Dr Watsor's persomat accounto-fhisfdiscochr%f the

{ molecufar structute of DNA, for which he won the Nobel Prize, afong with

. Maurice Wilkinsand Francis Crick-Watson and Cndc,wh@»wa;ked-i@get.g

. research scientistsimr the new fietd-of molecular biology durimg thre4950s,

. returned again and again to the problem of understanding the structure qvf the
DNArmel?aﬂe |

The progress.and success of cxthﬂ;sdenﬁsts—mdudfmngntadiugx%d his

model of the atptra-hetix, and-otherassociates who wereusingX-ray\pho-
i tographs to lookatthe DNEstmcmta—conmbutedtatﬁieﬂE{&ms&;gh of

. many sele%msts

Watson became curious abeut-the structure of DNA while still-an- adu-

| ate, buthis fack of frrterest irrchernistry-or physics hindered-tiis work-on the

. problem. The collaboration of-the twe scientists enabled them to understand the

| nature of DNA andfigure outits structure; Watson and-€rick created-amodel
: based on special X-ray photographs that indicated the helical s'tructuqu,’lfjleir

model proved the molecular nature of DNA and therefmemnﬁ:medits)tvvo-
stranded, hcﬁcahtngfune.

Student Focus

In this Book you wilt experierice the literary nonfiction elementsof mearrative and

. biography: Feeus-on-the topies-of seientific inquiry and-method aSWGErHﬁ’y did
- | Watson develop his original hypotheses about the structure of DNA despite his

reluctance to learn the essential chemistry and physics? Describe the collabora-
| tive work of Watson-and Cricky-along-with-other scientists.

Correlation to Subject,Matter
. Biochemistry; Molecular Biotogy; Physics;and Genetics
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[SUPPLEMENTAL READING | continued

‘Analyzing the Book

Identifying | 1. Describe Francis Cricks persanality and approach to science.
Facts | - :

2. ,\MhatxemﬂI&QﬁQLAyeqi&expedmemgjndjmKdlbangnfsmmsgecial
. typesof proteinmolecules? How did this contradict Erwin Schrodinges's the-

ory-about genes? ,

3. There was skepticism on the part of some scientists regarding DNA as the
. composition of genes. What information did Crick think DNA would provide
about genes?

4. When did Watson become interested in DINA? How did he pursue his interest?

B

- 5. Whatdid Watson-learm from-Matrice Wilkins's tafk in Naples? Why did-Wat--

son want to assoctate himself with Wilkins? -
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___The Double Helix_

[SUPPLEMENTAL READING | continued Name

s e T

. 6. Describe Linus Pauling’s explanation of the alpha-helix What did Watson
i observeabout Panting’s discovery of the-helix? '

7 Based upon X-ray data, what hypathesis about the.naumenﬂDNA did
¢ Wilkins share- WLth»Cnck?

- 8. How did Wilkins differ from Wamon and Crick in theirapproach to sglving
:  the DNA problem? What prevented Wilkins from continuing his approach
to reseqrch?

: 9, Rosalind Franklin’s early X-ray data showed the DNA meolecule to be compat-

:  ible with two, three or four polynucleotide chains, or strards: How did-Crick
detesmine that there were a.small number of wlumxhatcomhnfated
informatiomrwith-which he-and-Watson-were working? Why cottd-noclear
determination about the number of strands be made at this paint?
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[SUPPLEMENTAL READING | continued

_The Double Helix

10. When attempting to determine what neutralized the negative‘cﬁar%ﬁs of
the phosphate groups of the DNA backbone, Pauling had medge@vsr the
Watson-Crick team. Why?— ' '

11. Describe the first DNA-model attempts that Watson and Crick made.

"

4

. 12. Why did Watsorr chroose to work ot the'structure of TMV? What didte

learn from TMV that he could apply to his DNA search?
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| SUPPLEMENTAL READING | continued Name ,
___The Double Helix e

1 3. What error dadWatsondmovemeau]mg S DNAmoddib&w&comgosed
of arthree-chainhelix with-the stugar-phosphate backbone-in-the-canter?

14. What was wrong-with Watson's hypothesis that gene replication-could be
' achieved if each base irrthe rewly symthesized chair hydrogen- to an
identical base?. How did he solve the problem?
)
)

lnterpretmg 15. Gweexample&ofﬂwcempeﬂt:mﬂzatdevelopedasthesemwerlfd to
Meanings : solve thie problent of DNA structure.

1 6. How did Paulings discovery of the alpha-helix and subsequent work on
: DNA affect the work of Watson and Crick?

© by Holt, Rinehart and Winston, Ipc.
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[SUPPLEMENTAL READING | continued
_The Double Helix

' 17. Why did Watsen chotse to fallaw Pauligs example of modelbuldfig for
his work on DNA? Hew- did be use-additional X-ray data? '

18. What new dramatic elements were introduced into Watson’s story when
' Linus Pauling’s son, Peter, came to Cambridge?

19. Once the helical structure of DNA was established by X-ray photos, there
5 was still the question of how many strands composed the helix. Whatled
Watson to believe that the DNA molecule might consist of two chains?

20. Why were Watsorr and Crick concermred about releasing ﬂreerNkﬁrrqhngs
: before the mocfe:[s-\za.&SSufRzr '

21. How did Watson and Crick feel about their mistakes and difficulties while
: working on the DNA structure? -

© by Holt, Rinehart and Winston, Inc.
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{ SUPPLEMENTAL READING | continued Name
The Double Hehx

B e e T m s e

, 22 What was the main diffesence between Pauling’s atiempis to NA
‘ structure-and the final; swecessfat-attempt of Watsonmd-@nck?

23 Give some examples of Watsorr's desire to be the fitstscientist tosotve DNA.
: How did this desire affect his work?

24 By the time they were tnished; Watsorrand Crick-had-used-etenrentsof) biol-

ogy, chemistry, mathernatics, engineering, and common sense fo discover
the structure of DNA. Why did the structure of a single molecule require all
of these areas?

B

Applymg 25. Explain the importance of hydrogen bonding to the structure of DNA.
Meamngs

© by Holt, Rinehart and Winston, Inc.
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| SUPPLEMENTAL READING | continued
The DoubIeH,ehx -

Wnt:ng Abauttheaaok

On aseparate sheet-of paperywrite theanswers-to-eachof the foﬂcfymg

Extendmg the Story
. 1. Watson and Crielés- discoveryof the-structure of DNA o for
:  further genetic researclr that s lead o currentuse of DNA testirrgfcsrylany
purposes. Imagine that you.are Watson-Write ashort narrative in-which you
extend his story by hypothesizing about future-uses of DNA testing:,

Thmkmg about Assumptions
2 Throughout the time-of the research-on-DNA; Resalind Franklm—as&btmed
i thatDNA was not a heticat structure: Since she was inra positior to pryduce
the best X-ray data on DNA, her assumption directly affected the research
efforts to discover its structure. Write a summary of how the research process
might have differed had Franklin assumed that the DNA molea.\l&was a

helix.

i Responding to a Review
} The-Double Hehx-was published-amid-controversy over Watsomfeﬂzbnght

portrayal of his coltéagues The Harvdrd University Press refusmihp%bhsh
the book. The Hasvard Crimson cormented-editorially that such-a-

“bound to ofterrd somebody.” Write arressay-irwhich you react~to-t}rir§tate—

ment. Do you think Watson’s book is offensive to anyone? Were his com-

ments about his-colleagues-necessary-for him to-tell the story? G}teuar)nples
trom the book to-support-your opintorn—

Evaluatmg a ter
: © 4. James Watson would fiot have been able focomplete the structure of DNA
. without Francis Crick. Write a description of their joint discovery from
Crick’s perspective.

- ‘Writing a Jourmal Entry

: 5. Suppose that yowrare-a-scientist worling on-the problem of during the

© time that Watsorrand Crick discover the structure. You have just-hreard‘ad—
seen a presentation by these two men, detailing the DNA structure. Write an
entry in your journal describing your response to their discovery and why
you think it is important.

: Analyzing the Discovery
6 If you were James Watson what would you think and feel about your discov-
ery? Was there a step in the process that you feel led directly to discovering the
structure of DNA? Cite examples that support your response. Do you feel that
Linus Pauling, Maurice Wilkins, and Rosalind Franklin deserve part of the
credit for their work on the problem? Which parts of their work, and why?
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- The Double Hehx :

[SUPPLEMENTAL READING | continued Name

hmdm _ W oy PV
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. Testing on tbe Baok
Onaseparatesheetofpapeﬁwriteﬂ:emwerstoea&roﬂhefoﬁoying.

 Critical Thinking and-Wrifing

: 1. Watson states, “There had been far too many days when Francis and I wor-

:  ried that the DNA structure might turn out to be superficially very dull,
suggesting nothing about either its replication or its function in controlling
biochemistry” Why wouldrth&type of finding have beensuch.a.d\sapgo int-
ment to them?-

2. Thepersonatities-of both-Watsomrand Crick, as well-as their-friendship, con-
: tributedto their research abilities. Cite examples of how these ncrrsaeptlﬁc
aspects affected the discovery of the DNA structure.

3. The structure of DNA is considered ane of the majanscientiﬁadiscnyeries

of the twentieth century. Why? Describe another i that
ymrfcel*mmportant }ndndea—bnctproﬁle of ﬁtcmenmt&)‘vdwgn
the discovery.

4. Watson did not possess extensive mathematical knowledge, and neither he
. nor Crick-was-as proficient in chemistry as Linus Pauling.-Hew wer&tbe)s able
to circumvent these defictercies? |

of DNA. Is’it an accurate historical account?

5. The Double Hetix is Watsorr's persomat-history of ﬂwdrscovery*of&rstmyuu

L 2
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