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stochastic, whereas development was or-
derly, decidedly nonrandom. Norton Zin-
der, a geneticist famous for his discovery
of bacterial transduction, recalls, “She re-
ally didn’t want to speak about transposi-
tion. She was talking about regulation and
development. And that’s what she was
pissed off at [us about], and nobody would
take that seriously. Everybody took seri-
ously the transposition.”

So, unlike Mendel, who was eventually
recognized for his most important discover-
ies, McClintock was lauded only for her
discovery of transposition, not for the con-
tribution that she thought was really impor-
tant. Although unhappy about this, McClin-
tock exhibited a zest for living and for sci-
ence till near the end of her days. Her life
has served as a role model for women in
science and as an example of the success
that can come from unconventional thought
and an independent approach. By stripping
away the myth and revealing the very hu-
man scientist, Comfort has given us a more
accessible role model as we begin to cele-
brate the centennial year of her birth.

BOOKS: MOLECULAR BIOLOGY

A Highly Personal
Perspective

Mark Ptashne

iagnosed with colon cancer in
D 1986, Harrison (Hatch) Echols, a
molecular biologist at Berkeley, de-
voted parts of each of his last six years to
writing a narrative history and textbook of

his field. His unfinished project has now
been edited and completed by
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meeting on phage lambda, that individuals
eschew independent publication and in-
stead gather by discipline once a year to
decide what is worth telling the outside
world. And so on. These and other thorny
matters are not argued in detail; they tell
us more about Hatch than about the issues.

Perhaps I can add to this portrait. Hatch
presented himself as the archetypal Cali-
fornian: tie-dyed shirt, hair in a ponytail,
hesitant of speech—in short, way laid-
back. At a Gordon Conference, I fell for
this ruse and found myself on a tennis
court with him. Hatch’s demeanor didn’t
change much, but the

tion of the model (accompanied, as are
discussions throughout the book, by sim-
ple black-and-white drawings) and then
the bracing words: “The Holliday model is
one of the great ideas of modern biology.”
Hatch draws attention to intellectual
threads, and he searches for what made ex-
periments possible, for what the critical in-
sights were. Lest we forget, what Watson
and Crick really learned from Pauling were
the “Pauling Principles”: figure out how the
building blocks of the macromolecule can
fit together, and the total structure may
emerge. DNA replication seemed a compli-
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with lethal speed and
precision. It was some-
thing like being a civil-
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cated mess, too much so
to ever reproduce in a
test tube, until Kornberg
guessed that most of that
complexity was required
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erators and Promoters
than first meets the eye.
Hatch has chosen to re-
count the development
of molecular biology by
emphasizing, to a sur-

y & The development of re-
combinant DNA tech-
nology might have been
stuck had it not been for
Mandel’s discovery that
calcium treatment of bac-

prising degree, who did Hatch Echols
what. This approach has

its dangers, but in this case it is used to
fine effect. Rather than reading that such
and such was done, we read that so and so
(often a graduate student or postdoctoral
fellow) did such and such. The active
voice helps make the text flow.

Hatch also enlivens his account by
telling slightly offbeat stories. For exam-
ple, in describing the development of the
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Operators and Promoters
has a subplot: it is also a kind
of self-portrait of Hatch. The
picture emerges in bits scat-
tered throughout the text in
the form of opinions about
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with an inducer other than lac-
tose. That led Cohn to postu-
late, correctly, the existence of a
lactose permease (his strain be-
ing mutant in that permease). It
seems a small point, but Mon-

science, scientists, and the so-
ciology of science. He disapproves of the
War on Cancer, declared some 30 years
ago, saying it was “about as useful as
declaring a ‘War on Earthquakes.”” He
resurrects his proposal, which was serious-
ly debated at a 1970 Cold Spring Harbor
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od’s response is revealing: “If
we have to think about silly things like
permeability, this field is hopeless—Ilet’s
forget this mutant.”

Hatch had interesting opinions about
what is and is not important. My favorite
is directed toward those—surely not you,
gentle reader—who got a headache when-
ever someone started explaining the Holli-
day model for “the molecular basis of ge-
netic recombination.” We read an explana-

teria allowed efficient up-

take of DNA. And the
Brenner, Jacob, Meselson experiment that
demonstrated the existence of mRNA failed
until, at the last minute, Brenner surmised
that they had to raise the magnesium con-
centration to protect the ribosomes floating
in high-density cesium chloride.

There is a special emphasis on the per-
vasive influence of the study of phage
lambda, to which Hatch made important
contributions. How genes are regulated;
how DNA molecules recombine at specif-
ic, widely separated sites, as during exci-
sion of the phage chromosome from the
host chromososome upon induction; how
that excision can produce a phage carrying
a host gene, explained by the celebrated
insight (nicely described here) of Allan
Campbell; how certain enzymes direct so-
called general recombination and others
the process of repair of DNA damage; how
the phenomenon of host restriction, which
led to the discovery of host-restriction en-
donucleases, works; and how the initiation
of DNA replication is controlled. All these
and more, as studied with lambda, had an
enormous impact on the subsequent devel-
opments, according to Hatch. And who
would argue with that proposition? He il-
lustrates the point, after expressing his en-
thusiasm for the development of recombi-
nant DNA technology and its commercial-
ization, with this paean to the virtues of
basic science:
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Genetic engineering was created from
investigations on three rather obscure
phenomena seemingly far removed from
any practical human health concerns:
phage carrying bacterial genes, A ends
that stuck together, and restriction of for-
eign DNA by certain bacterial hosts. The
technology that resulted from these inves-
tigations has revolutionized many aspects
of our life.

Presented with Hatch’s very personal
perspective on the history of our disci-
pline, I was not tempted to search for par-
ticular topics of interest. Rather, I read the
book from beginning to end, often stop-
ping to smile and think. And Hatch (or
Carol?) provides yet another special favor:
some 75 scientists are depicted here as an
artist imagines they looked at about the
age of 20. With this sort of reverse Dorian
Gray maneuver, Operators and Promoters
reveals molecular biology as an ever-
youthful enterprise.
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ogists have long sought explana-

tions for the remarkable diverse
groups that characterize some of the major
theaters of evolution.
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and the species flocks
of hundreds of endem-
ic species of cichlid
fishes in the great rift
lakes of East Africa.
have become celebra-

tions of the creative

power of evolution.
They are among the most notable examples
of a phenomenon termed “adaptive radia-
tion,” which also encompasses marsupials
in Australia; Anolis lizards in the
Caribbean; and honeycreepers, drosophilid
flies, and silverswords in Hawaii.

Dolph Schluter, a professor at the Uni-
versity of British Columbia, has made
some of the most important contributions
to our understanding of evolutionary radi-
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ations. Early in his career, he worked on
Darwin’s finches in the Galapagos. More
recently, he has studied the postglacial
evolution of populations of three-spine
sticklebacks in coastal lakes of the Pacific
Northwest. In The Ecology of Adaptive
Radiation (a recent title in the Oxford Se-
ries in Ecology and Evolution), he sets out
to identify the mechanisms that cause
adaptive radiation.

Schluter defines adaptive radiation, like
George G. Simpson did almost five decades
before him ([), as “the evolution of ecologi-
cal and phenotypic
diversity within a
rapidly multiplying
lineage.” Starting
from a single ances-
tral species, the radi-
ation gives rise to a
large number of phe-
notypically divergent
species, each with
traits that allow it to
efficiently use some
particular resources
of their shared envi-
ronment. The evolu-
tion of morphologi-
cal and functional
differences among
the species lets them
exploit different eco-
logical resources,
permitting the coexistence of several closely
related species in the same habitat. Adapta-
tion and speciation have long been major
themes in evolutionary biology, with the
groundwork in theory and empirical data dat-
ing from the beginnings of research in the
field, more than 150 years ago. Both themes
are combined in adaptive radiation, which in-
cludes adaptive phenotypic divergence and
above-average rates of speciation.

The “modern synthesis” in evolutionary
biology has included a range of traditional
explanations for the origin of adaptive ra-
diations. The principal focus of these mod-
els is on divergent natural selection, under
which species come to occupy different
ecological niches and thereby avoid direct
competition. Other models stress the colo-
nization of a new habitat, usually an island
or a lake, with few competitors and hence
many new ecological opportunities (i.e., a
wide resource spectrum with many adap-
tive peaks). The extinction of a previously
domineering group offers another means of
opening up ecological opportunities and
facilitating diversification. Lastly, adaptive
radiations may be initiated when a group
acquires a “key innovation,” enhancing its
ecological opportunities by enabling it to
exploit a different set of resources.

Some of these circumstances are rather

fortuitous and unpredictable. Explanations
for particular radiations often involve a com-
bination of several factors: intrinsic, non-
ecological ones (such as genetic drift), as
well as extrinsic biotic and abiotic condi-
tions. And some of the explanatory hypothe-
ses are more retrospective ad hoc interpreta-
tions than a priori predictions. As such, they
don’t easily lend themselves to much beyond
the description of potential factors, and they
rarely permit the rigorous ecological testing
of theoretical results. Random drift, diver-
gent natural selection, and sexual selection
are all processes that could
lead to divergence among
closely related species. The
difficult task is to gauge the
relative importance of these
various processes in shaping
diversity. In many empirical
studies, evidence for diver-
gent natural selection is weak
or absent, the importance of
resource competition remains
unclear, ecological opportuni-
ty is not sufficiently quanti-

Plants do it too. The Hawaiian silversword al-

liance exploits a wide range of habitat types,
including cold arid alpine settings, hot exposed
cinder cones, wet bogs, and dimly lit forest un-
derstories. The 28 living species are exceedingly
closely related but vary greatly in their mor-
phology and physiology, as these four examples
suggest (top to bottom: Dubautia knudsenii, D.
waialealae; on the opposite page, top to bot-
tom: Wilkesia hobdyi, Argyroxiphium sand-
wicense). (An excellent overview of this adap-
tive radiation is available at www.botany.
hawaii.edu/faculty/carr/silversword.htm.)

fied, and the presumed importance of key
novelties is not rigorously tested in a com-
parative phylogenetic context.

The Ecology of Adaptive Radiation pre-
sents an impressively thorough evaluation
of the empirical evidence that has accumu-
lated since Simpson’s synthesis for the rel-
ative importance of these four major fac-
tors. In particular, Schluter focuses on
what he calls the ecological theory, which
highlights the significant role of divergent
natural selection that leads to differential
use of resources and ultimately reproduc-
tive isolation. He evaluates the evidence
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