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The Doubte Hehix
A Personal Aecount of the Discovery of the
Struetrxe€fDNA
-Jaw*l#a+fon

Correflafihnta
ThrMIe ltffilnes tl'11futs#spersorr* accounro*hirdiseorrcrlqf the
rnolecuftr sftttfuiaof DlfA, frrrnfric[ [e won the l66ef fh, afong \yith
Matgice Witkbs-as4FransirCri&\Salss+ and Cri@r as
res€trclr sekrttists:irt}re new'fietd:ofimotecular biologyduringtftrsl 95Qs,'
returned again andagain to the problem of understandhgthe struclriib qf the
DNLrnefule.

Thepogresrand-sccess of

)

his
modtf sfup,tr-Hix, artcrffi wh o welewirgJf-ra11phd-
tographs to looLafthe DNA-strncture:contributed toth-e nKfA tedF'lf'h of
many seicqtists.

Watsop bceaseruieu+abeng{},estrretrrr+ ef DNA @adu-
ate; bnrf tr'ls ha& ofiiinrerest irrdrembrry'orphpics hinffihis workc4 tf e
problem- The eslhberation ef-the groscicntists enabhd{hem+o urdrrste# the
nature of Dlfk frI#figurc osfit:stnrctsrs Watson and€ric*rcreatef-aqt<idel
based on qpecialX-rayphotggaphs that frrdicated the hbfi-calstnrctue" their
modet froved the molecular ..ture,sf DNA and ther@-
strande6 mstrgrure.

9tu*inl-Iqcus
ILthis�ffookldf l&dtftrye"n..errCeftFfi f etarynonfi cticnetem.fi KaFrim*|\cand

biography, Foeus-on-Se topie*oFsekrntif,e inquiry andme$od as ne[L$ did
Watson devdop his ongrn*fuaotnese*aUout the strucnreofD]rlt d€Ttit€ his
reluctance to learn the essentiai chemistry and physics? Describe the collabora-
tive rerk of\M Cri*rdong+'i$otner scientists.

Correlation to Subject fillatter
Biochernistry MoMar Biologf Phlrsicq'and Genetics
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SUPPLEMENTAL READING c o n t i n  u e d

Fhe-Doabte� tlelix

t&le&ook', Analyzing

ldentifyingr
Facts

t- Dcscribe Francis G;ffspcrsonaliti'and apirorh to scicncc.

L \,eaffeuntrofO.LAveql$fAeritnentq indirtreil th at ecial
type+of protein+olecule*IJor+Min Sclrrodings*:{ the-
orSabout genes.e

3. There was skepticism on the part of some sci'entists regardingDNA ps the
composition of genes. What information did Cri& think DNA would provide
abourgenes?

/ta-When did\Ahtson tsecoine iirreresred'iir DN,{3Tbw ddhe pursue hfu ingrest?

)

t Whatdid allrinNaples?{A{qr#Wat-" , p
son want to associatrhirns'ffwifi \trrikins?- : E

?
=
c
6

g
o
.g

:i
T

o
@

2 HOlf BroSounces lTeaching Resources: Supplemental Reading



cont inued t r fame

; 6. DescribetinrsParli$g'sexplmatio*of the alpha-hslix-\qllu'rr1id\4tson
i obsercabout lailin$-direerery-of#relix? ''

7. Based upon X-ray drta" what hmathrsis.about thelature. ofDN$ did

FIo-w' dft ftriffi rs' ffier fom ffirson rmd Crick in dreir approach ro sglvin g
the DNA problem? lVhat prevented llhlkins from continuitg his approach
to resesrch?

Rosalind FranktrnteartyX-raydaa showedthe DNA molir,utr to Secompat-
ible widr two, drree or fotrrpolynudeotide chains, orsrrandr. Hirwditlerick
detemrine th*there werersm*lt *rumber of soluti
irrfi rrrrratiorrvridrwhichffi Whtsorwere
detenninationabout the nsmber of straads be madeauhis-point?
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4^  1^ f f -  - -  ^+^ * * * i , - *+^  f . ^+^ * i . -  - . , -E^+  ^ - , , + - - f i = ^ - l  +F . ^  - - a^+ i ' . o  - 1^ -non  n f
ttI. \Viicit alLCiIiPrlti$ tU tlclgirrlrris ltlIAr licuuinLls\t trtc irs5.rLllc Lil4ri+trr !rl

S* ph"rphate greups ef{he- Db{A-bed6ene,-Pading had m+dgedvEr the
Whtson-Crichan. \AlhCc-' r

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

12. Why did Warson clroostaworkorrttrssrtr*mgof Tlvfftft'lrn-didts
learn from TMVthattr-e coufrfappfuto his DNA search?
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SUPPLEMENTAL READING
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c o n t i n u e d  N a m e

1 3. What error did$'figon-dlssorcr.jnkulingt DN osed
ofrtffi i*helfu rwitlrthesrryar-phosphate

actr'rew&if -emtrhaeirrdrrew@resizedchafu rttydrogerr'
identicalbesel IIor* di4hesolretbe-problem?

r5.eineexanryleroftne thardevelopedastheseienti*nrodg
sol-ve tke lnoblemof Dlrlfstrucfrrre. '.

1 6. How did Paulingb discovery of the alpha-helix and subsequent wogk on
DNA affect the work ofWatson and Crick? !

l

dto
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c o n t i n u e d
The Double Helix
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hiswork on DNA? Fler*did$euserdditisodjl-ra*data? l

18. \4/hat new dramatic elements were introduced into lVatson's storh'hen
Linus Paulingt son, Peter, eametoCambridge?

f9. Once the helftalstructure of*DFIK was estabFshedby X-ray photos,Jhere
was still the question of haw many stran'ils cornpose<l the helix \&4rat1ed
Watson to believe thatthe DNA molecule mlght consist of two chains?

Zl. \&hy were Whrson andCrickconcrrred-abourrele*ing tkeir-Dltlf@ings
before the modi[rrasf riinf 

-'

21. How did Watson and Crick feel about their mistakes and difficuhies while F
;
!working on the DNAstructurc? - ^
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SUPPLEMENTAL READING c o n t i n u e d  N a m e
The Double Helix

.  - - 1 4 - _ -  - - - - - - - ! = = - -

: 22. \,Vhaf@Lregreen Pauling's rft€mptessixdkJ,th-pNA

i 

r*nred*attanpofWatsorand6rick? /

: 23. Give some exrnples'of tt&r-orfs desire to be the fusrsciemisrnr sotreDNA

; 
"* did this desireaffect his work?

1 2a. By&c@\4&ronand CriclcHur#uncntro$' biol-
i ogy, chemFtry, mathemadcs, engineeiing, and common seiise to dsdover
i th. structure of DNA. \!1iy did the structure of a single molecule require all
; of theseapeas?
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Eplainthe importance of hydrogen bondingto thestrucrure of DNA.
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Writing Ah rrrrt the- Eook
Onrscparatesh of thefotrarying.

Extending the Story
t. \,!htson and Criek's M opene4*edoqg for

firrther genetic researffifarkas tead-to cmrenrtrseof DNA testing@nany
purposes. Imaginetbarys*se'Vfatsro+\iVritc e-sho+tnarrative in-whic\ you
€rftnd his storyffiypo&esbrng aboutfirturuse$of DNA testinq r

Thinking about Assumptions
2. Throughout ffiDl.I+ Rosdind Franldir*aserlmed

thatDNA was rrorakdisafstucrure; Sirrcsstre was in a positiorrtollEduce
*re best X-ray data on DNA, her assumption directly affected dre research
efforts to discover its structure. Write a sunmary of how the research process
might have ditreredlad, Era$ktiq assu$e,ltlatthe DNA moleqrlewas a
helix ')

Responding to a Review
* The-Double }blarwas-pbtishe*ami*eontorcrqrover Watsorfr-fer{right

portrayal of hismkague-Ilre l{rrntdthfurusiry Press refmefrro-plblish
thebook The Hffisrieftw#e@ that suda-rsdrk was
"botrnd to ollerr,@ W?itr arusalirrvrhich you react-tvthis{tate-
ment. Do you thfrrk\Afatsonbbook is offerrsfue to anyone? Were hi3 corfr-
rn€rits about e story? efteeaqrples
fr,orrr the book tocppo'rtTouropinion-

EYatu+ting +Charefter
4.IamesWatsonwoutdriof havebeenabfeto'mmpfere{restrucmreofDNA

without Francis Crick rrllrite a description of their joint discovery from
Crick's perspective.

-Writl*n g a Jorffrall$try
5; Srypose that @otl$rpoblem of DNAdtrring the

tinre thatWatsn-anf€=rftfdisco\ryrttrrrr$ctfire.Ibu ha.r.eitsrtrsardftrnf_.
seen a presentation bythese two men, detailing the DNA structure. Write an
entry in your journal describing yolir reqponse to their discovery and wlry
you think it is important.

Analyzing the ffitovery
6. If you were James trVatson what would you think and feel about your discov-

ery? Was there a step in the process that you feel led dkectly to discoveringthe
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 worls and why?
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c o n t i n u e d  f r i a m e

: Testing orthe Book
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On a toea*of,thafuiloafing.

C r itical Ti'*nie,ingr a*4.W*$i n g

1. Watson states, *There hadbeen fir too many da;a when F-iancG-and I wor-
ried that the DNA structure might turn out to be superficiallyvery dull,
suggesting nothing about either its replication or its function in controlling
biocheffi$qfl\AAry woutdthis=qryeof finding have beeasudra-disapqoint-
rnertto thira.a

2. fhcpersonatitiesofffi as welHrcir=fiiendrhig con-
triFutefto their research aFrlfties. Cite examples of howtlrese nonsci'eirtific
aspects aftaedthe discovery of the DNA stmcture.

3. Thestruchrre ofDNAisconcidered one of the maior scientific dismveries
ihat

@ Indrde-rbrief?rofile of thescientistbhv{iatnade
the discwery.

4. lvVatson did not possess entensive mathematical knowledge, and neither he
nor eride-v*asaspreficient in chemistry as Linus Pauling'--How wcethel able
to circtmrrenrthesedeficicncics?-

5. Thc Mffiffiswaro@tristory of tlre-@
ofDNl-A Is it an accurate hlstortralaccbunt? /
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