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ESSAY REVIEW
BROAD-MINDED BIOLOGIST

. by

N.W. PIRIE, F.R.S.
Rothamsted Experimental Station, Harpenden, Herts. ALS5 2JQ

Christopher Sexton, The Seeds of Time: the Life of Sir Macfarlane Burnet.
Oxford University Press, 1991. Pp. 301, £19.95. ISBN 019 5532740

Those who knew Burnet only after he had become a successful and widely
respected scientist will be surprised to learn from this biography that, when younger,
he had been shy and diffident. There is, however, no room for doubt about this.
Sexton quotes illustrative comments by others, passages from diaries, and the
autobiography published in 1968. Shyness and diffidence were not familial traits:
there are 15 Burnet(t)s in the DNB, and F.M. Burnet claims five Fellows of the Royal
Society as collaterals. The shyness may have arisen from his mother’s preoccupation
with the care of his mentally-retarded elder sister and the failure to make close
contact with his father, a banker who had emigrated from Scotland to Australia in
1880. The young Burnet became an assiduous reader, with a keen interest in natural
history and a special interest in beetles.

In the first 40 pages, Sexton deals with these family matters and with Burnet’s
school and medical education. He has here a leaning towards flowery language;
instead of eating, people ‘partake of bland fare’. Luckily, this tendency does not
persist. A clear description of Burnet’s adolescence describes his recognition of the
hypocrisy of many devout and regular church-goers and, after reading Shaw and
Wells, his consequent atheism. But he was not, at first, dogmatic. After unproduc-
tively attending meetings of the Student Christian Movement, he went to some
alternative religious services but concluded (in 1918) that all faiths were ‘almost
pitiful’. Parts of his diary, written when he was 19 and when there was a war in
Europe in which Australia was involved, are revealing. He foresaw that after the
war there would be ‘. . . intolerance towards those who have not enlisted . . .”. For
what he recognized as ‘selfish reasons’, he decided to enlist, but the Armistice
resolved his ethical dilemma.
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Broad-minded biologist 307

such self-critical comments in his diary. He felt he should have noticed hemagglu-
tination by influenza virus; this later became a useful method of assay. In 1940, he
found that polio was orally transmitted. Being wise after the event, he thought he
should have realized that the virus was therefore multiplying in cell culture; in 1949,
that was the basis of an anti-polio vaccine. And he observed, but did not correctly
interpret inhibition of the growth of one strain of influenza virus by the presence of
another strain; interferon was identified later in another lab.

Other people were less critical. Burnet accepted an invitation to be curator of the
National Collection of Type Cultures at the Lister Institute in London. This allowed
only part-time research. After a few months he got a Beit Fellowship for full-time
research at the Institute into factors influencing bacterial susceptibility to phage
attack. This work, and his general knowledge of phage research, led to an invitation
to write the phage chapter in the eight-volume System of Microbiology which was
being organized by the Medical Research Council. His diary records that, while in
Melbourne, he had had success in another direction: ‘My education proceeds apace.
Today I came very near to making friends with a girl’. On his return from London
he married Linda Druce, to whom he had been writing at length. Consequently,
Sexton can, by quoting from 15 of these letters, describe Burnet’s life in the lab,
visits to museums and art galleries, and excursions to historically interesting places
near London and on the continent.

While a student, Burnet commented in his diary that ‘I should like to see an
organized, efficient, hygienic world but I do not want to come under the dictatorship
of the proletariat in the process.” While in London he tried to clarify his political
position and described the process in these long letters. He analysed in some detail
lectures by Bertrand Russell, characterized as ‘an irritating little blighter’, and
Ramsay Macdonald, characterized as a ‘puzzled idealist’. Like many others, he
drifted to the right as he aged. The drift was intermittent: he was one of the signers
of a letter supporting the Australian Labour party in the 1972 election.

For six months, Burnet hesitated between returning to Australia to be Assistant
Director of the Hall Institute, and staying in London where it seemed likely that he
would get a professorial chair which was soon to become vacant. The combined pull
of Druce and certainty prevailed. Soon after he returned to Melbourne, 12 out of 21
children, who had been prophylactically inoculated against diphtheria with a stand-
ard toxin-antitoxin mixture, died. When interviewed in 1985 he said that this was
probably an example of what is now called the ‘toxic shock syndrome’ sometimes
caused by intravaginal tampons. Staphylococcal toxins were his main research
subject for the next year, then he got back to phage. He helped to clarify lysogeny
— the ability of some bacteria, while not themselves showing obvious signs of phage
infection, to release phage and lyse other bacteria. He later found a similar phenome-
non with psittacosis. Parrots which seemed healthy, nevertheless became infective
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Broad-minded biologist 309

immunological tolerance and of the need to inhibit the immune mechanism of a host
before attempting an organ transplant, in The Production of Antibodies (2nd ed.,
1949). From this he went on to formulate the clonal selection theory of antibody
production.

Early explanations of the specificity of antibodies had the antigen impressing itself
on the lymphocytes so that the globulin they produced later fitted the antigen. A
refinement of that idea had unstimulated lymphocytes producing many different
globulins; if one of them fitted the antigen, that complex was able to stimulate
lymphocytes to make its type of globulin in future. Burnet liked the Darwinian aspect
of this suggestion, compared to the Lamarckism of the earlier one, but he pushed
the process of selection further back and suggested a varied, and frequently mutating,
population of lymphocytes. Union of one lymphocyte with the antigen stimulated
that cell into clonal multiplication. He compared his hypothesis to the already fairly
well-established ideas about the production of adaptive enzymes. Work in the Hall
Institute confirmed that lymphocytes differed initially, and that one clone, con-
fronted with two antigens, chose between them. To an outsider, it may look as if
Burnet had made a rather simple, even obvious, suggestion. However he, and most
experts, look on it as his most important contribution to biology.

No one questioned Burnet’s unusual scientific acumen and originality, but there
was some criticism of his method of running a lab. For example: the sudden switch
from virus research to immunology was thought dictatorial; his antipathy towards
group research, with elaborate and expensive equipment, was thought old-fashioned
and mean; statisticians resented his neglect of their skills; some colleagues com-
plained that they were expected to be obedient and not to argue. Sexton, just after
disparaging Burnet as an amateur ethologist, indulges in some amateur ethology
himself. Apropos of this, he points out that Burnet’s 11 closest colleagues during 40
years were women.

Scientific success brought many invitations to lecture and write articles on themes
other than pure science. These did not please everyone. He argued that experimental
research should not be a principal occupation in a University Medical Faculty, that
literature was a very important hobby but not a University subject, and that nuclear
power was an . . . interim experiment to allow the development with all deliberate
speed of the only perpetual and non-polluting source of industrial power: the energy
of the sun’. He annoyed doctors in parts of Australia where child mortality had
diminished, by suggesting that this was more the result of improved maternal
education than of their efforts; he annoyed molecular biologists everywhere by
arguing that proper distribution of known methods of preventive and curative
medicine would do more to promote human welfare than would result from their
discoveries. An undated note suggests that, if Nobel were alive now, prizes for
eliminating conflicts, controlling population, conserving resources and maintaining
human genetic health, would replace the existing ones.



-ayenbope st xopur oy [, ‘suonesrqnd Jo is1] 9)o[dwos Apuaredde ue pue ‘sdrys
-3IM109] [RUOTJBULIDIUT ‘S391ITIIIOD JO dISIOqUIOUI ‘SaTuapede Jo dIysIoquisal ‘suor)
-BI009p 181 seo1puadde :suerensny [[e JO paInOUoy JSOW Y} JO U0 SeM JQWIng

‘snTuag jo o1myea] e sdeyrad sI juowoAIyoR
s pargsnessip A[reryediod aq 0, "UONIPUOD JUTU UI 9SnNeo9q pearun Appuaredde
‘ATeIqQI] poweuuUN UR UI ‘WISY) JO owios SUIpurj je SsaIsIp SIY Jo AI0)s oFuens e
S[[91 UOIXaS ‘Yorqprey se [[om se joeqroded ur paystignd oIom [eI9AIS pUR paje[sUBI)
9IoM SY00( S, 19UIng J[ey uey) 210w YSnoyify "A[[nJ[os 9po] Juepunge sy patrenb
sey uoIxag * Jayusiqnd oy 10y Apear yeIp [eury oy} se o Jurd£) 10] Apear sem
1JRIp USNLIM-puRY A[JeoU “)SITJ 9Y} {)JBIp PUOIIS B paonpoid 10Adu JsoWI[e pue ‘pIom e
N0 PIsSOId A[are1 ay * * °, spodoI 9)e100sse Ue sk ‘asnedaq 9[qissod sem STyl [[y "Uon
-BULIOJUT [eUOSIod SUIOS PapNoul YOIy JO JSOW ‘S)00q [ ¢ JO JOYINe pue $910U ppo
JO I9[1] ‘IOILIM IOPJ[ ‘ISLIBIP SNONPISSE Ue Sem 9H -jouing se uoneuLojul [euosiad
JO SUIUI YOI B YONS (SIOMAIAI jooq pue) s1oyderSorq 1J9] 9ARY SISIUSIOS MO

auld 'M'N 01¢



