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C h a P t e r  5

From MrC-Cambridge to 
Madison, Wisconsin

William dove and alexandra shedlovsky
McArdle Laboratory for Cancer Research, University of Wisconsin, Madison, WI

ProloGue – a Style oF doInG ScIence

our experience in the early 1960s as postdoctoral fellows in the MrC unit for 
Molecular Biology led to our understanding the following principle: science is 
effectively driven by an idea when the seed is nourished by dialogue between con-
trasting outlooks. We shall share our experiences that illustrate this ‘core principle’ 

Figure 5.1. Bill dove. Figure 5.2. alexandra shedlovsky.
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by which the MrC unit thrived in that era. since science does not function in a 
vacuum we include our perceptions of the cultural context that stimulated the 
growth of ideas through dialogue. This dialogue led to the remarkable edifice of 
molecular biology that emerged from the unit and its progeny around the world. 
our comments are strictly matters of personal perception; however, Horace 
Judson’s Eighth Day of Creation gives a more global view of this and surrounding 
eras,1 while sidney altman wrote from a personal perspective of his experiences in 
the unit a decade later [‘rna processing: a postdoc in a great laboratory’2]. Finally, 
the core principle is revealed in the essay written by the physical chemist John Platt 
[‘strong inference: Certain systematic methods of scientific thinking may produce 
much more rapid progress than others’3].

The messenger rna experiments, the demonstration of the ‘triplet code’, and 
Marshall nirenberg’s polyu encoding polyPhe experiment were all published by 
the middle of 1961. alexandra arrived at the MrC unit while it was housed in the 
Cavendish Laboratory of Physics and Bill came in the autumn of 1962 after the 
move to Hills road. a ‘Crick Week’ was established to present all of the emerg-
ing information and stimulate debate on the current status of the coding problem. 
Crick focused on the steps needed to establish the genetic code, while Brenner 
believed that the important issues involved regulation of genetic information, 
including the host-induced modification of genomes.

Bill’s Caltech experience with Linus Pauling (on clathrates formed by  
general anaesthetics) fed into his frequent discussions in the canteen with the  
crystallographers. at the time, Bill sensed that any connection with Linus Pauling 
was cause for tension. Jim Watson’s mea culpa [‘The double Helix’4] explains 
this fear of competition from Caltech’s eminent structural chemist, a founder of 
‘molecular biology’. This nascent discipline, consolidated by the newly established 
Journal of Molecular Biology with John Kendrew as editor, radiated throughout 
academia. departments of ‘Molecular Biology’ were set up across the united 
states, sometimes over the objections of the pre-existing biological departments. 
Francis Crick once quipped that soon there would be ‘departments of molecular 
theology’.

in the early 1960s scientific discourse in the MrC unit involved daily debate, 
both between the structural and the functional analysis of biology and between 
the genetic code and the regulation of its usage. ideas were tested in this crucible,  
but put into action in the hands of the group leaders and their members who car-
ried out experiments. Tony stretton (on the staff) and anand sarabhai (a graduate 
student) provided the hard work needed to establish the colinearity of the major 
coat protein of phage T4 and its genetic map. roger Freedman, a doctoral student 
with Brenner, illustrated the synergy between creative thinking and active experi-
mentation. at a conference that he attended with Bill, roger recognised a way to 
test the Campbell model for insertion of a prophage into the bacterial chromosome. 
roger’s idea was proven at stanford some years later [‘The linear insertion of a 
prophage into the chromosome of E. coli shown by deletion mapping’5] . similarly, 
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it was roger, with simon Pickvance, who recognised that the somatic division 
lineages of the nematode C. elegans could be followed in vivo by nomarski inter-
ference optics; in this case the hard work was done by John sulston, Bob Horvitz 
and others [‘The Joy of the Worm’6]. overall, in the MrC unit for Molecular 
Biology, science was driven by ideas that were nourished or rejected by discussion 
and brought to fruition by rigorous experiments.

echoeS alonG the corrIdor oF reSearch

Bill’s secondary school, Phillips andover, has the motto Finis origine pendet (‘The 
end depends on the beginning’). as we reflect on the path of research that we 
have followed over the past decades, we can discern echoes from the MrC unit of 
1962–3. a major theme is that of mutagenesis. With his doctorate in chemistry, Bill 
was initially attracted to the MrC by the frameshift experiment that established the 
triplet code [‘General nature of the genetic code for proteins’7]. This experiment 
rested on the chemical evidence from Leonard Lerman that the mutagen proflavine 
differed in action from alkylating mutagens by intercalating into the double helix. 
The research in mouse and rat genetics and cancer biology that we have developed 
over time has rested on an understanding of the mutagenic mechanism of the 
directly acting alkylating agent ethylnitrosourea (enu) [‘induction of recessive 
lethal mutations in the T/t-H-2 region of the mouse genome by a point mutagen’8]. 
This echo currently reverberates in interesting ways with sources from the ’60s. 
We collaborate with investigators at the sanger institute to establish enu-induced 
derivatives of a standard inbred mouse strain to permit genetic mapping under iso-
genic conditions. Curiously, this idea reflects the isomorphous replacement strategy 
of Max Perutz. and when Bill talks at the Fred Sanger institute, it is in the Francis 
Crick Lecture Theatre!

Brenner’s choice to concentrate on issues in genetic regulation at the time that 
the genetic code was being finalised led to his formulation with Francois Jacob of 
the replicon Model [‘on the regulation of dna replication in bacteria’9]. Bill’s 
research on replication control in phage lambda [‘Positive and negative control 
of bacteriophage lambda dna replication’10], the syncytial eukaryote Physarum 
polycephalum [‘Cell cycle regulation of tubulin rna level, tubulin protein synthe-
sis, and assembly of microtubules in Physarum’11], and in intestinal tumours of the 
mouse [‘a dominant mutation that predisposes to multiple intestinal neoplasia in 
the mouse’12] and rat [‘a target-selected Apc-mutant rat kindred enhances the mod-
eling of familial human colon cancer’13] has used mutagenesis to dissect replication 
control systems of increasing complexity.

Finally, the most distant source from MrC 1962 is echoed in a most recent 
investigation from our laboratory: the epigenetic modification of the genome. 
alexandra worked with sydney to demonstrate that the dna of phage T4 is 
subject to a form of host-induced modification – the glycosylation of hydroxy-
methyl cytosine residues [‘a chemical basis for the host-induced modification of 
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T-even bacteriophages’14]. Today we study the pathways by which the ‘gatekeeper 
gene’ (Apc) loses function in colonic neoplasms (‘The many ways to open the 
gate to colon cancer’15]. We have found that one pathway involves epigenetic 
silencing [‘Monoallelic silencing and haploinsufficiency in early murine intestinal 
neoplasms’16].

ePIloGue – leavInG tIme For tea

it is striking that in the 1960s scientific progress at the MrC unit was fostered 
by a tradition unique to english life. The geneticist Frank stahl commented that 
J.B.s. Haldane’s method to find a mathematical function to generate a genetic map 
‘left time for tea’. so it was that the canteen provided a platform for discussion. 
such opportunities for planned or spontaneous conversation come up in english 
life five times each weekday – breakfast, morning coffee, lunch, afternoon tea and 
supper. even on saturday mornings, lab denizens would congregate in the kitchen 
over coffee to hear sydney Brenner free-associate about life and experiments. 
americans who recognised the power of this cultural pattern tried more than once 
to transplant it across the atlantic. But, to the best of our knowledge, it never took 
root overseas.

scientists everywhere nourish their creative lives by fostering a passion out-
side the laboratory. The Cambridge scene gave each of us such an opportunity 
in the realm of music. Bill joined the Cambridge Morris dancers, exploring on 
weekends the countryside of Cambridgeshire and beyond. alexandra, while at the 
Cavendish, would plan her experiments to permit going to evensong at the nearby 
King’s College Chapel. The rich musical life in Cambridge continues and our visits 
over the years always include concerts – sometimes with local composers in the 
audience.

The parallel life outside the laboratory, dubbed ‘episcience’, involved more 
than these cultural aspects of Cambridge life to which we became attached. The 
scene included a rich array of parties. Bill’s stay at 8 scroope Terrace, in a house 
occupied by students from the continent and presided over by ‘Pop Prior’, featured 
many such gatherings. Famously, the Cricks hosted many a ‘wild’ party. after his 
nobel Prize award, police were called to reduce the noise and Francis was required 
to explain the cause of the celebration. Hildegard Lamfrom (now remembered by 
a named professorship at oregon state university) looked for any excuse to host 
a party: a visiting speaker, an exciting result, or … just for fun. The MrC unit of 
the early ’60s showed the power of camaraderie.

our own personal and professional trajectories were seeded within this dynamic 
scientific and cultural environment. They became entwined when we married in 
1964 and soon after moved to the university of Wisconsin in Madison. some 
aspects of the scientific life of the MrC unit have resisted transplantation. What 
persists for us is the excitement of joining together molecular and biological ideas, 
and the pleasure of living in a small but culturally rich city.

MC.indd   60 07/05/2013   16:36:27



froM MrC-CaMbriDge to MaDison, WisConsin

61

reFerenceS

1. H.F. Judson, 1980. The Eighth Day of Creation: Makers of the Revolution in Biology. 
simon & schuster: 1st Touchstone edition.

2. s. altman, 2003. Genetics 165, 1633–9.
3. J.r. Platt, 1964. Science 146, 347–53.
4. J.d. Watson, 2012. The Annotated and Illustrated Double Helix, simon & schuster.
5. n.C. Franklin, W.F. dove and C. Yanofsky, 1965. Biochemical and Biophysical 

Research Communications 18, 910–23.
6. H.r. Horvitz and J.e. sulston, 1990. Genetics 126, 287–92.
7. F.H. Crick, L. Barnett, s. Brenner and r.J. Watts-Tobin, 1961. Nature 192, 1227–32.
8. a. shedlovsky, J.L. Guenet, L.L. Johnson and W.F. dove, 1986. Genetics Research 47, 

135–42.
9. F. Jacob, s. Brenner and F. Cuzin, 1963. Cold Spring Harbor Symposia on Quantitative 

Biology 28, 329–48.
10. M.e. Furth, J.L. Yates and W.F. dove, 1979. Cold Spring Harbor Symposia on 

Quantitative Biology 43, 147–53.
11. T. schedl, T.G. Burland, K. Gull and W.F. dove, 1984. Journal of Cell Biology 99, 

155–65.
12. a.r. Moser, H.C. Pitot and W.F. dove, 1990. Science 247, 322–4.
13. J.M. amos-Landgraf, L.n. Kwong, C.M. Kendziorski, M. reichelderfer, J. Torrealba, 

J. Weichert, J.d. Haag, K.s. Chen, J.L. Waller, M.n. Gould and W.F. dove, 2007. 
Proceedings of the National Academy of Sciences of the United States of America 104, 
4036–41.

14. a. shedlovsky and s. Brenner, 1963. Proceedings of the National Academy of Sciences 
of the United States of America 50, 300–305.

15. J.M. amos-Landgraf, L. Clipson, M.a. newton and W.F. dove, 2012. Cell Cycle 11, 
1261–2.

16. J.M. amos-Landgraf, a.a. irving, C. Hartman, a. Hunter, B. Laube, X. Chen, L. 
Clipson, M.a. newton and W.F. dove, 2012. Proceedings of the National Academy of 
Sciences of the United States of America 109, 2060–65.

MC.indd   61 07/05/2013   16:36:27




