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Daniel E. Koshland, Jr., 
New Editor of Science 

In January of 1985, Philip Abelson will 
hand over the reins of Science to a new 
editor to build on the fine foundation he 
has created for this distinguished maga- 
zine. The AAAS has been fortunate to 
persuade Daniel Koshland to assume 
this responsibility. 

Dan Koshland became interested in 
science at the age of 13 when he read 
Microbe Hunters and Arrowsmith. He 
obtained at B.S. in chemistry from the 
University of California, Berkeley, and a 
Ph.D., also in chemistry, from the Uni- 
versity of Chicago. His graduate work 
under the direction of Frank Westheimer 
was leaning toward the biological side of 
chemistry, and it is to the application of 
chemistry to biology that he has devoted 
his efforts. After a postdoctoral fellow- 
ship at Harvard he had joint appoint- 
ments at Brookhaven National Labora- 
tory and Rockefeller University until 
moving to the University of California, 
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Berkeley, as professor of biochemistry 
in 1965. 

Koshland has a tremendous curiosity 
about all things scientific, and his career 
has been noteworthy for the contribu- 
tions he has made to numerous areas of 
science. His enthusiasm, high energy 
level, and low activation energy for mas- 
tering new fields are ideal characteristics 
for editorship of a multidisciplinary jour- 
nal such as Science. 

His research has been reported in ap- 
proximately 300 articles, ranging from 
theoretical papers involving pure mathe- 
matics to a paper on "The walking rate 
of ants." It is impractical to describe all 
of his contributions here but a few illus- 
trative examples can be chosen. 

Koshland's early work was focused on 
enzyme mechanisms. His first major 
contribution was the concept of single 
and double displacement reactions in bi- 
ology, a concept that applied the stereo- 
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chemistry of organic chemistry to the 
understanding of enzymatic mecha- 
nisms. It provided a unifying theory to 
many reactions that seemed widely dis- 
parate and was typical of many of his 
subsequent contributions. In demon- 
strating the validity of his theories, he 
developed a number of experimental 
tools-methods for modifying carboxyl 
and tryptophan residues in proteins, the 
all-or-none assay, oxygen-18 isotopic 
techniques for interpreting mechanisms 
of muscular contraction, and the first 
"chemical mutation" (the conversion of 
a serine to a cysteine residue at the 
active site of chvmotrv~sin bv chemical . - 
modification)-and a theoretical analysis 
of the "proximity effect." 

His next major contribution was the 
development of the "induced fit" the- 
ory, now included in textbooks of bio- 
chemistry. At its first promulgation, 
however, it was not easily accepted, for 
it proposed that enzymes were flexible 
molecules, not the classical keylock or 
template model of Emil Fischer, which 
was standard doctrine at the time. Kosh- 
land's proposal was that the fit between 
a protein molecule and its substrate was 
more like the fit of a hand in a glove than 
the fit of two pieces of a rigid jigsaw 
puzzle. Moreover, the change in shape 
of the ~ ro te in  "induced" bv the small 
molecule was essential to its biological 
properties. Koshland and others, of 
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whom Jacques Monod and Arthur Par- 
dee were particularly important, extend- 
ed this concept to regulation of biological 
systems in general. Further contribu- 
tions from Koshland's laboratory in this 
area were theoretical papers, one of 
which proposed the well-known sequen- 
tial model for cooperative effects now 
established in many enzymes. "Negative 
cooperativity," a new phenomenon, was 
predicted by this sequential model and 
was demonstrated experimentally in his 
laboratory 2 years later. To delineate 
these conformational changes, he intro- 
duced the concept of a "reporter" 
group, a spectrally sensitive chemical 
group that covalently attached to the 
protein in a sensitive but not vital region. 
This group then "reports" changes in 
the shave and activity of the macromole- 
cule during its function. 

Conformational flexibility is now ac- 
cepted as a key element in the control of 
all biological systems. In addition to 
playing a role in enzymatic catalysis, it 
has been demonstrated in the action of 
sensory receptors, ion channels, gene 
repressors, and hormone action. 

In the 1970's Koshland turned to more 
complex problems of control, that is, 
behavior and memory. He chose the 
study of bacterial chemotaxis because it 
was a simple behavioral system that 
could be analyzed by both genetic and 
biochemical techniques. Robert Macnab 
and Koshland solved the puzzle of how 
such a small organism could detect gra- 
dients by demonstrating that the bacter- 
ia had a rudimentary memory that al- 
lowed them, in effect, to compare the 
past with the present. In these studies 
they also showed that bacteria adapt to 
sensory input as higher species adapt to 
light, odor, and taste. Koshland has ap- 
plied recombinant DNA techniques to 
these behavioral studies and, among oth- 
er contributions, has used these methods 
to clone a receptor for bacterial sensing 
and to dissect its properties by genetic 
engineering. These studies have provid- 
ed models for information processing 
and adaptation to sensory phenomena. 
At present his laboratory is pursuing 
these behavioral studies and is con- 
cerned with threshold phenomena, since 
he is convinced they are important in the 
conversion of short-term to long-term 
memory. 

Koshland has received numerous 
awards for his work, of which the Pau- 
ling award of the American Chemical 
Society and the Rosenstiel award men- 
tioned his work on memory and behav- 
ior; the Edgar Fahs Smith award of the 
American Chemical Society and the T. 
Duckett Jones award mentioned his 
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Daniel Koshland (on the right) receiving congl 
Foundation as he and Eric Kandel of Columb 
Brandeis University in April. 

work on protein flexibility; and the Wa- 
terford prize of the Scripps Clinic and 
Research Foundation mentioned his con- 
tributions to unifying concepts in biolo- 
gy. He has been elected an honorary 
member of the Japanese Biochemistry 
Society and the Royal Swedish Academy 
of Sciences. 

Koshland's colleagues, of whom I am 
honored to be one, will testify to his 
being an unusually good citizen in the 
department and the university. He 
served very successfully as chairman of 
our department for many years. He is an 
unusually popular teacher with our un- 
dergraduate students. He was chairman 
of a committee to reorganize the biology 
program at Berkeley, and he has been a 
major figure in the acquisition of two 
new buildings and the recruiting of excel- 
lent young faculty to the campus. 

In addition, Koshland has been an 
unusually good citizen in the scientific 
community. He has, for example, been 
president of the American Society of 
Biological Chemists and of the Council 
of the National Academy of Sciences. 
Koshland also served as chairman of the 
Advisory Committee of the Weizmann 
Institute. He served as chair of the Acad- 
emy Forum of the National Academy of 
Sciences, which dealt with controversial 
issues of societal concern. The forum 
sponsored debates on issues ranging 
from hazards of nuclear reactors to the 
ethical issues of research on humans. 
Koshland developed a reputation for 
fairness in the handling of these emotion- 
ally charged issues. His most recent edi- 
torial experience has been as chairman 
of the editorial board of the Proceedings 
of the National Academy of Sciences. 

ratulations of V. N. Woolfolk of the Rosenstiel 
ia University received the Rosenstiel award at 

Before that he served on the editorial 
boards of such diverse journals as the 
Journal of Biological Chemistry, Ac- 
counts of Chemical Research, the Jour- 
nal of Molecular Biology, the Journal of 
Molecular Pharmacology, and Science. 

Koshland and his wife, Marian (also a 
member of the National Academy of 
Sciences and a professor at Berkeley), 
have five children with whom they main- 
tain close ties. 

Koshland was brought up in San Fran- 
cisco in a large, successful, extended 
family that includes many well-known 
civic figures who have left their mark on 
the city of San Francisco and the Univer- 
sity of California (Dan represented the 
third generation to attend the universi- 
ty). The family is noted for its social 
responsibility. For example, his father 
(D.E.K., Sr.), who was chief executive 
officer of a large manufacturing compa- 
ny, was also very active in promoting 
civil rights legislation. To understand 
Dan's ebullience and willingness to take 
controversial positions one should know 
that he considers "that he got tenure in 
the family at age 2" and that he might 
have a gene in common with his Aunt 
Carrie, who, when requested to give 
some of her favorite recipes to her daugh- 
ter, did, of course, but only in her will. 

Dan Koshland's training and experi- 
ence are ideal for an editor of Science. 
He has a record of fairness in dealing 
with diverse opinions. He is an avid 
reader, and he likes to write (including 
humorous poems at birthday parties of 
friends and relatives). Most important, 
he has great enthusiasm for science, and 
living in general, and regards the Science 
editorship as an exciting new challenge. 
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