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it was now obvious to me that we had done so incorrectly. The observation that

one or more hydrogen atoms on each of the bases could move from one location

to another (a tautomeric shift) had initially led us to conclude that all the possi

ble tautomeric forms of a given base occurred in equal frequencies. But a recent

rereading of J. M. Gulland's and D. O. Jordan's papers on the acid and base titra-

tions of DNAmade me finally appreciate the strength of their conclusion that a

large fraction, if not all, of the bases formed hydrogen bonds to other bases.6

C H A P T E R  2 5 197

t1!i*:r;*:i." i:*;r:* by i. &1. **!!ax{ x*d S.

*,,i*r*ir:r *! ilxit*:sii; i*!I*g* $*t9ixg-

h*xi, t*l*l!t*x*** uljli:: sx sx$*?ir:ra*l
p***vs** !* :k;!ry*x*; &Yi***** ${s-

*r*1- l*l&,* {;**t*.;** p*p*: laxr y**-

]i*i:*,:i ix 1?4?,

1'*l xr:vir {:i;,!* s*!***h:xr 3r*uP
;*rillt **de* lii*r*. xs *r:1]*** ra,*,
.  , t n -  , n l . r , *  i

xh*x *** : 3 :; s ,i.ui., tsi?:*g! i.r.n!i:

{r**: **::**:*rg* {t !-*:tiir,:: *: iir:-l}l:::

:f,, i:ir{'ii, *gr*ii*d ,:: e.**:1 l}:.::: t:..f}r,

;i ii*$€ii{}i. $ t*ii*, crxt* {:,i &*r:*l;:!:.

D. O. Jordan.

James Michael Creeth.

Tlain crash in which J. LLG-ulland died.

:

J. M. Gulland.



' 2 A  T H E  D O U B L E  H E L I X

5. "The significance of... ." ICugA. 1968. Rosalind Franklin and the discovery
of the structure of DNA. Naturc 219: 808-844; Olby, 2009, pp. l6l-163.

6. "This work, begun by J. M. Gulland... ." Haworth RD. 1948. John Masson
Gulland 1898-1947. Obit Not Fell R Soc 6: 67-82; Harding SE, Winzor DJ.
2010. James Michael Creeth (1924-2010). Macromol Biosci l0: 696-6991'
Manchester KL. 1995. Did a tragic accident delay the discovery of the double
helical structure of DNA? Trends Biochem Sci 20: 126-128; Trench AC, Wil-
son GRS. 1948. Report on the derailment which occurred on October 26,1947,
at Goswick on the London and North Eastern Railway, His Majesty's Sta-
tionery Office, London.

Cbapter 26

1 . "Despite having reservations. . . ." Delbriick to E.B. Wilson, February 25 , l9S3 ,
CSHLA.
"Delbriick sent Watson a copy... ." Delbriick to Watson, February 25, 1953,
CSHLA.

2. "There is a minor mystery... ." Davidson, 1950, p. 6.
3. "Watson mentions in the caption... ." Pauling, Solvay Conference Notebook,

April S, 1953, OSUSC.
4. "Crickdid notrecall.:. ." Crick, 1988,p. 77.

Claapter 27

1 . "The oldest surving bridge. . . ." Ray, 1994.
2. "The second oldest building... ." Ray, 1994.
3. "By the early 1 950s, Heffer's... ." Wilson, 2010.
4. "The original DNA model... ." MRC Laboratory of Molecular Biology, Cam-

bridge.
5. "The DNA helix is right-handed. . . ." Kamminga and de Chadarevi an, 2002.
6. "The Cricks'imminent exile... ." Crick to David Harker. Januarv 21. 1953-

WL; Olby, 2009, pp. 1r9*r29.
7. "OnMarch7,l953, Wilkins wrote to Crick... ." Wilkins to Crick, March 7,

1953, tyl.
8. "Crick's response to Wilkins'letter... ." Judson, 1996,p.151; Judson's inter-

view with Crick, September 10, 1975.

Cbapter 28

1. "Wilkins described his reaction... ." Wilkins, 2003, p. 212.
2. "Jerry Donohue appears to have had mixed feelings... ." Donohue J. 1969.



e Fotothek, SLUB, Dresden; p. 133, bottom, with permission from

.A.merican Association for the Advancement of Science; p. 134,

counesy of the Sydney Brenner Collection, Cold Spring Harbor

Laboratory Archives; p. 135, courtesy of the James D. Watson

Collection, Cold Spring Harbor Laboratory Archives.

Chapter 19: p. 131 , Courlesy of Jan Witkowski; p. 138, @Esther M.

Zimmer Lederberg Memorial Website (www estherlederberg. com); p.

139, t'ith permission from the Ava Helen and Linus Pauling Papers,

Special Collections, Oregon State University; p. 140, Wikipedia; p.

l4l, top, courtesy of the James D. Watson Collection, Cold Spring

Harbor LaboratoryArchives; p. 141, bottom, We1'man and Gill (1987),

.lnnu Rel Biophts Biophys Chem l6: l-24, with permission from

Annual Reviews: p. 142, with permission from the Ava Helen and

Linus Pauling Papen, Special Collections, Oregon State University; p.

143, nith permission from INFA; p. 144, courtesy of the James D.
lAatson Collection, Cold Spring Harbor Laboratory Archives; p. 145,

op. e Esther M. Zimmer Lederberg Memorial Website (www.

esrherlederberg. com); p. 145, boffom, courtesy of the James D.
lAason Collection, Cold Spring Harbor Laboratory Archtves.

Chopn 20: p. 147, e Esther M. Zimmer Lederberg Memorial Website

1*rr-.estherlederberg.com); p. 148. courtesy of the Cold Spring

Harbor Labomtry LibraryArchives; p. 149. Ephrussi B et al. (1953),

Sanoe I7l:701, with permission fiom Macmillan; p. 150, @Esther

\t Zfurr Lederberg Mernorial Website (www. estherlederberg.com);
p l5l Padig ad Ccey ( I 953), Na nre I 7 I : 59 6 l, with permission

eoo llmilh; p l3l, courtesy of Jan Witkowski; p. 155, courtesy

drqibGlyE-

Q 2I: p 157, With permission from www.cambridge2000.

Gort l5t,cqntesy ofAngelo Nardoni (Flickr); p. 159, top, kindly

1nl*d by Stephen Harris; p. 159, bottom, courtesy of Stuart

Itb(nicfr); pp. 160-161, courtesy of Herbert Gutfreund; pp.

*l/5,rirb permission from the Ava Helen and Linus Pauling

fTG[. S?ccnil Collections, Oregon State University; p. 167, courtesy

dltf Huxley.

C\+ 22: p 169, With permission from the Ava Helen and Linus

lngPrp€rs. Special Coliections, Oregon State University; p. 170,

CbrlllArchives Centre, The Papers of Rosalind Franklin, FRKN

l,t F 172, l'13, with permission from tbe Ava Helen and Linus

l*t Papers, Special Collections, Oregm Sarc University.

P H O T O  C R E D I T S  5 5 5

Chapter 2j: p. 177, ORachel Glaeser/American Society for

Microbiology; p. 179, courtesy of Raymond Gosling; p. 180, left,

with permission from Wellcome Library London; p. 180, right, with
permission from King's College London Archives; p. 181, top,

OUniversity of Dundee Archive Services, with permission; p. 181,

bottom, courtesy of Bruce Fraser; p. 182, with permission from

King's College London Archives; p. 183, with permission from the

Ava Helen and Linus Pauling Papers, Special Collections, Oregon

State University.

Chapter 24: p. 185, left, With permission from University of

Califomia, San Diego, Mandeville Special Collections Library; p. 185,

right, with permission from Cambridge University Archives; p. 186,

courtesy ofHerbert Gutfreund; p. 187, photograph by Pierre Boulat,

with permission from Annie Boulat; p. 188, with permission from
Beds & Luton Archives Sewice; p. 189, National Portrait Gallery,

London, with permission; p. 190, courtesy of Miriam Mu.phy.

Chapter 25: p. 193, With permission from Cambridge Newspapers
Ltd.; p. l94,left, Wikipedia; p. 194, right, O1950 Springer, with
permission; p. 195, top, reproduced, with permission, from the
Medical Research Council; p. 195, bottom, with permission from
King's College London Archives; p. I97, top left, with permission

from Harding and Winzor (2010), James Michael Creeth
(1924-2010). The Biochemist 32: 4445; p. 197, top right, courtesy
of Steve Harding, University of Nottingham; p. 197 , bottom left,
photograph fromThe Illustrated London News; p. 197, bottom right,
from Haworth R.D. (1948), John Masson Gulland 1898-1947.
Obituaty Notices Fell R Soc 6: 6'7-82.

Chapter 26: pp. 201-202, Courtesy of the James D. Watson

Collection, Cold Spring Harbor LaboratoryArchives; p. 203, @1950

Springer, with permission; pp. 205, with permission from the Ava
Helen and Linus Pauling Papers, Special Collections, Oregon State
University; p. 207, courtesy of the James D. Watson Collection, Cold
Spring Harbor Laboratory Archives; p. 209, Wikipedia.

Chapter 27: p. 211, OA. Barrington Brown/Photo Researchers, Inc.;
p. 212, OFree Stock Photos; p. 213, top, Otxllxt, from panoramio.

com, with permission; p. 213, bottom, flickr.com.photos; p. 214,
OMRC Laboratory of Molecular Biology; pp. 216, 218, with
permission from Wellcome Library, London.


