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W h a t  M a d  P u r s u i t :  A P e r s o n a l  View o f  Sc ien t i f i c  Discove l 'y  

By FRANCIS CRICK. Basic Books, New York; Price $16.95; pp, 182. 

This is a very difficult book to review. Not because it is difficult to read, but for 
exactly the opposite reason: it is written in such an engaging and lucid style, with so 
much that is both new and interesting, that only reading the book in its entirety 
could give one a feeling for the richness of its contents. Having made this apology 
in advance, let me say that the book is Francis Crick's account of the early clays of 
molecular biology and his central role in shaping the field. Told and retold as it has 
been a number of timcs, tile history of how tile structure of DNA was unmasked 
does not take up much space (though even here one comes across surprises, as for 
instance Crick's feeling that Watson "stumbled on the correct base pairs" in 
DNA without Chargaff's rules being in the forefi'ont of his mind). An autobiography 
occupies much of the prologue and bits and pieces of the main text. The chief 
intellectual thrust of the work, its flesh and blood so to speak, is made up of Crick's 
views on science (biology in particular) and, related to this, on the implications of 
evolution by natural selection being the predominant agency which has moulded 
the detailed properties of living forms. What I will proceed to do is to first give an 
indication of the contents in roughly serial order and follow it up with a description 
of what Crick has to say about the importance of understanding the role played by 
natural selection. 

Francis Crick was born in 1916 into a middle class English family of modest 
background. His taking up a career in science seems to have been a matter of some 
financial risk, and it needed the support of relatives to see him through his starting 
days in research. An early loss of faith in Christian religion is claimed to have 
played a dominant part in shaping the course of his scientific life. A bachelor's 
degree in physics led to research on "tile dullest problem imaginable", measuring 
the viscosity of water under pressure at different temperatm-es. War and a few slices 
of luck intervening, Crick found himself in tile Cavendish Laboratory in Cambridge 
working with Max Perutz on a newly funded project in the essentially unexplored 
area of X-ray diffi'action as a tool to study protein structure. It was not all luck by 
any means. In a chapter titled The gossip test Crick describes how, by deciding that 
if you talked about something a lot it must mean that you were really interested in 
it, he knew he had to get into biology. Here, the toss-up was between (in modern 
terms) molecular biology and neurobiology. Both subjects were faintly mysterious; 
by virtue of being at the fringes of science as then known, appeals to faith would 
seem to be natural to anyone confronted with the puzzles of life and mind. These, 
therefore, were important areas for science to examine. His opposition to religious 
dogma having helped in narrowing down the field thus, molecular biology won the 
contest (though in later years Crick was to turn increasingly to problems of tile 
brain). An apprenticeship in tile school of Bragg, Perutz and Kendrew-one  gets 
hints of the exasperation, at times, to which his voluble clarity in analysing 
problems seems to have driven Lawrence Bragg-led to a thorough grounding in X- 

197 



198 Vidyatland Nanjundiah 

ray crystallography. Close familiarity with tile reasons for the failure of the 
Cavendish group in its competition with Pauling for predicting the c~-helical 
structure of proteins gave Crick inwtluable lessons. Chemistry was important (and, 
one might add, Linus Pauling was important), careful model building was 
important,  but it was even more important to know how to distinguish the essential 
from the non-essential b@)re building a model. The famous meeting with Watson, 
recognition on the part of both that an understanding of t!m structure of DNA was 
crucial if genetics was ever to unite with biochemistry, and an obstinately persistent 
attack on the problem cuhninated in the stunning triumph of the double helix. 
DNA became, and continues to be, the paradigm for structure as the key to 
biological function [it is astonishing in retrospect that so much successt\fl and 
interesting genetics was (and is) done without any role needing to be assigned to the 
chemical nature of the gene]. Much hard work was to follow, first in attempting to 
unravel the genetic code and then ill the tour de Jorce which showed that the code 
was a triplet. Perhaps here it is pertinent to allude to the remark (made towards the 
end of the book in relation to science in California) that one should not work so 
hard as to leave no time for serious thinking. DNA soon became part of popular 
lblklore, probably not without a measure of appreciation of its importance, as 
aHested to by a lapel-button vendor ill New York: "Dat 's  the gene". Pitfalls are 
catalogued; tile misleading hint fl'om comma-less codes which succeeded in 
producing tile magical number of 20 amino acids, tile false assumption that since 
most of the RNA in cells was found in ribosomes, that had to be the sought-for 
messenger between DNA and proteins. An early triumph, and tribute to Crick's 
knowledge ot; and faith in, the rules of steric chemistry was the prediction that there 
had to be an adaptor in order to ensure that the message in a triplet actually led to 
a specific amino acid being incorporated into the protein. Here the remark, made in 
a different but related context apropos SchrSdinger's What is l{[e, is of interest: 
'%..  like many physicists, he knew nothing of chemistry". Somewhat. unexpectedly, 
Crick says that he is reasonably sure that he would not have solved the structure of 
DNA by himself Rosalind Franklin could have: she was only two steps from the 
soltttion. But she was a bit too cautious, lacking Watson's overriding interest in 
getting the answer, and moreover in getting it as quickly as possible. As also 
mentioned in the accompanying review of S. Chandrasekhar 's  book, the 
mathematician Harish-Chandra had sometlfing very apt to say about such 
situations: " . . .  Knowledge, by advocating caution, tends to inhibit the flight of 
imagination. Therefore a certain naivet~, unburdened by conventional wisdom, can 
sometimes be a positive asset." 

One section of particular interest deals with Crick's attitude to the possibility of 
non-conventional structures of DNA. His feeling is that the measurements of 
linking number ill circular DNA molecules have put to rest any claim for attention 
that side-by-side models might have possessed. One wonders whether future 
experiments will continue to justify the validity of this belief, considering that 
none of the polymorphic DNA structures put forward hitherto affect the 
fundamental realities of base pairing and antiparallel strands; surely not all 
naturally occurring forms of DNA have been examined. The slory of the structure 
of i:ollagen, on which pathbreaking work was done by G N Ramachandran and 
associates, is contrasted with the story of DNA: "Its discovery had all the elements 
that surrounded tile discovery of the double helix. The characters were just as 
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colourful and diverse . . . .  yet nobody has written even one book about the race for 
tile triple helix. This is surely because, in a very real sense, collagen is not as 
important a molecule as DNA." 

The latter part of the book contains mention of an excursion into developmental 
biology which was pulled up short by the realization that while gradients were all 
very well, there seemed to be no clue (luckily not true any more) as to what they 
were made of. Then there are references to brief but illuminating forays into 

c o n t e m p o r a r y  molecular biology and, in some detail, discussion of a continuing 
active interest in brain mechanisms and perception, especially visual perception. 
The book ends with two very short appendices on the basis of molecular biology 
and an outline of. the genetic code. 

As already mentioned, the theme of natural selection provides an underlying 
thread of unity to this book. This is explicitly stressed at times, but more often it 
comes into play in the form of a short but telling aside. Crick draws implicit 
attention in these asides to what Dobzha'nsky has asserted: Nothing in biology 
makes sense except in the light of evolution. This is a profound statement and, like 
all profound statements, can be discussed at many levels. At its heart is the fact that 
life as we know it is the result of an enormous series of accidental steps. Each step 
represented an unpredictable, minor, tentative attempt on the part of a living 
creature to hazard a guess as to the best possible course for it to take to improve 
"itself' ~by producing progeny better able to cope with the environment than it 
could. But the challenges posed by the envi ronment-both  living and non-living- 
keep changing with time (in large part as a consequence of evolution itself). Because 
of this all living forms of today contain within themselves, irreversibly frozen in 
their genetic makeup, solutions to problems which no longer exist. This historical 
baggage manifests itself as complexity of a staggering order. The simple 
evolutionary step which forms part of an eventual complexity contains within it 
no ultimate sense of purpose or meaning. All evolution can do is to provide short- 
term solutions to immediate problems, solutions that are compatible with what is 
already p resen t -no t  solutions that are optimal or ideal or innovative. In the words 
of Frangois Jacob, evolution is a tinkerer. What  decides which solutions exhibit a 
relative advantage in the short run, and so prevail in the long run, is natural 
selection. On top of this, we have sufficient evidence today to .reasonably conjecture 
that accidental catastrophes have often reset the stage for further evolution. Clearly, 
any attempt to explain the design of a living creature by applying to it criteria 
such as elegance and aesthetic beauty which are said to fulfil an important role in 
theoretical physics (because they are born Out of the "necessity" o f  physical nature 
to conform to deep mathematical laws) is unlikely to be useful. In fact the three- 
dimensional structure of a folded polypeptide might even be described as "ugly"; the 
reason is that "Elegance, if it exists, may well be more subtle and what may at first 
sight seem contrived or even ugly may be the best solution that natural selection 
could devise." An interesting distinction is made with regard to this. There are 
"simple" structures, like DNA or the ~-helix, which must have arisen very early in 
evolution and which would therefore be " . . . . n e a r e r  to physical chemistry than 
biology. At that level there are few alternatives for evolution to work on." It is thi,~ 
that explains the "intrinsic beauty of the double helix." On the other hand; 
structures at higher levels are necessarily more complex because of evolution; the 
clues to understanding them must lie (in a sense) in their biology, not in their 
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physics or chemistry. Now I must quote extensively: "What gives biological 
research its special flavour is the long-continued operation of natural selection." 
However there is a curious paradox. "It might be thought, therefore, that 
evolutionary arguments would play a large part in guiding biological research, but 
this is far from the case . . . .  evolutionary arguments can be used as hires to suggest 
possible lines of research, but it is highly dangerous to trust to them too much." 
This leads Crick to the role of theory. "To produce a really good biological theory 
one must try to see through ttie clutter produced by evolution to the basic 
mechanisms lying beneath them, realizing that they are likely to be overlaid by 
other, secondary mechanisms . . . .  If elegance and simplicity are, in biology, 
dangerous guides to the correct answer, what constraints can be used as a guide 
through the jungle of possible theories? . . . .  a deep and critical knowledge of many 
different kinds of [exPerimental ] evidence is required, since one never knows what 
type of fact is likely to give the game away." 

These themes, the one of natural selection and the other of likely pitfalls in 
constructing theories in biology, are carried over into an epilogue containing an 
account of Crick's more recent work. He is worried that people who "inflict" 
models Of the brain are essentially interested only in the pretty results that 
computer programs can produce, not so much in whether the brain actually works 
in accordance with their model. "Intellectual snobbery makes them feel they should 
produce results that are mathematically both deep and powerful and also apply to 
the brain. This  is not likely to happen if the brain is really a complicated 
combination of rather simple tricks evolved by natural selection." 

This is a book to be read more than once; the beauty of its style masks much 
hard science and subtle thought. Inspite of having heard it many times from others, 
the story of DNA as told by Crick still makes a marvellous read. A sense of clarity 
of thought combined With an equally strong sense of commitment and overlaid with 
the deep power of his thinking runs through the entire book. One sees that Crick 
possesses that all-important but dismayingly elusive knack of distinguishing what is 
significant from what is not. His confdence in the power of structural chemistry to 
unravel the functioning of biological molecules is unflagging. At the same time, 
warning signals sound constantly to keep possible evolutionary arbitrariness in 
mind. Both text and photographs give the impression of a gregarious personality 
who enjoys life as much as he enjoys doing science. A lightness of touch is present 
all a long -no  trace of ponderousness, no attempt at heavy philosophising. But there 
is sell-assurance of a high order. On more than one occasion one is made to sit up 
with the thought that this is what Watson must have meant when he wrote his 
famous opening sentence in Tile double helix, but on the other hand, one feels 
strongly that the immodesty, if that is indeed how it appeared to Watson, was 
entirely justified. After all, the role of Francis Crick in the rise of molecular biology 
was both unique and unsurpassed. 
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