
The legacy of early siclcle cell anemia 
research cannot be underestimated. Paul- 
ing's grand vision of molecular biology 
and medicine has been realized to an ex- 
tent he could never have foreseen, even if 
our therapeutic power does not yet match 
our understanding of the molecular basis 
of disease. 
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P E R S P E C T I V E S :  

The Evolutionary Synthesis 
Nils Chr. Stenseth 

w it11 his Origiii' of Species ( I )  Dar- 
win enabled huinans to be vielved 
as part of nature and provided a 

theoretical platfoiln for rejecting the notion 
of a special creation. Today, no biologist 
questions the reality of evolution or that its 
inechanisin is natural selectio11. Indeed, 
"nothing in biology inalces sense except in 
the light of evolution" (2). Recently, the 
Royal Slvedish Academy of Sciences award- 
ed the 1999 Crafoord Prize to three giants in 
the field of evolutionary biology: Ernst 
Mays (Harvard University: USA): John 
Maynard Smith (University of Sussex, UK). 
and George C. Williams (State University of 
New York at Stony Brook. USA). The Cra- 
foord Prize (considered the Nobel Prize in 
fields for which no Nobel is awarded) was 
established in 1980 to promote basic scien- 
tific research in inathematics and astrono- 

and the original Dai~vinian emphasis on the 
importance of the individual in the selection 
process was substantiated. The other 
psize\vi~mers-George C. Williams and John 
Maynard Sinith-contributed significantly 
to this rejection: as did William D. Hamilton 
(an earlier Crafoord Piize winner) (6, 7). Of 
particular importance Lvas \~~'illiams' boolc 
rldipti~tioi~ aii'il ~'Vkflli~I Selecfioi~ (7): which 
proposed that the evolution of a trait lnust 
confer an immediate selective advantage on 
an individual (generally in a group lvith oth- 
er relate'd individuals) rather than yield an ul- 
timate long-term benefit for the group or 
species as a whole. \Villiams' pioneering 
\.~,orlc on the evolution of sex. senescence. 
and individually har~nful social adaptations 
\vas based on this premise. 

Taking a inathematical approach: May- 
nard Sinit11 introduced game theorv to the " 

iny, the geosciences, and the biological sci- study of evolution. (Game theory poshdates 
ences (in particular ecology and rheumatoid that the net benefit to an individual in a 
arthiitis). A conference on evolutionary bi- group of two or more depends 011 the behav- 
ology that highlighted the contributions of ior or strategies of the other individuals in 
the three prize\vinners Lvas held as part of the group.) He also introduced the notion of 
the Crafoord ceremony. "evolutionarily stable strategies," that is, 

The 1930s salv the emergence of the so- strategies adopted by an entire population 
called "modern synthesis" (3) or "neo-Dar- that cannot be perturbed by other co~npeti~lg 
winism" theory of evolutiona~y biology The strategies (8). Game theoi-y has proved fruit- 
"modern synthesis" integrated Mendelian ful for solving a broad range of evolutionaiy 
genetics. systematics, paleontology, and paradoxes, such as lvhy the life histories (re- 
ecology into a coherent theory of evolution production and survi~ral) of organisms are so 
that co~nbined the theory of natural selection different, why evolution has mailltailled sex: 
with the emerging understanding of how the variety of animal behaviors that exist. 
genes are transmitted froin one generation to 
the next. With his S~.steinufics and the Oi'igii~ 
o f  Species (41, Mayr firmly established the 
modem synthesis. He promoted the idea of a 
"biological species," in \vhich species are 
"groups of actually or potentially ~nterbreed- 
lng natural populat~ons that are reproductive- 
ly ~solated from other such groups" (4) 

The next ~mportant  einbellishinent of 
Da~uin's t h e o i y t h e  notion of evolution for 
the good of the specles (5)-began to ciys- 
tallize In the 1960s but mas soon rejectea 
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and in particular \vhy there is cooperation 
between individuals in a population. 

Collectively, the three prize~vilmers have 
pal-ticipated in the two greatest advances in 
evolutiona~y biology this century: the estab- 
lishment of the modeiu synthesis and the re- 
alization that individual selection is more 
important than group selection. Mayr was 
instrume~ltal in incorporating evolutionary 
thinking into systematics and biogeography; 
N,'illiams and Maynard Smith laid the foun- 
dation for what is called the adaptationist 
program. This program states that evolution 
can be piiinasily explained in teinls of natu- 
ral selection maximizing fitness under exist- 
ing environmental conditions. 
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Mayr contin~~es to worlc on philosophical 
and histosical issues within evolutionai-y biol- 
ogy (9). Maynard Smith has recently started 
to sh~dy  the evolution of bacteria (10). and 
14'illiams continues his \vorlc on aging and 
has advocated the application of evolutionary 
thi~llsiilg to medicine (1 I). ,4n i~nportant de- 
velopment in the last 10 years has been the 
study by Maynard Smith, together with Eors 
Szatlunary (12), of the "major transitionsn- 
that is, the changes in complexity of organ- 
isms though evolution-and their attempt to'' 
develop a conxnon t l ~ e o ~ y  to explain the evo- 
lution of eultaryotes, sex: inulticellularity~ 
coloilial life, and culture. The three prizewin- 
ners have not only contributed enor~nously to 
the field of evolutionai-y biology, but ha17e ac- 
tively participated in bringing Darwinian 
thinking to a vei-y broad audience (13). 
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