
The review surveyed the topic or microbial iron as-
similation in diverse microbial species as regards its
mechanism, regulation, and relation to virulence. (The
5C1°’indicates that this paper has been cited in over
100 publications.]
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In 1949 I was a newly minted PhD starting
a postdoctoral sojourn in the laboratory of
Hugo Theorell in Stockholm. Sven Paleus and
I devised a method for isolation ofcytochrome
c, although my principal discovery was the
identification of multiple forms of lactic de-
hydrogenase, now called isozymes. Back in
Wisconsin as an instructor in 1951, I applied
the new method for isolation of cytochrome
c to the fungus Ustilago sphaerogena. This led
to the disclosure of a novel iron compound,
which was crystallized and christened fern-
chrome. In the following year, I took up my
present post at Berkeley, where my firstgrad-
uate student, John A. Garibaldi, found that
yields of the metal-free species could be
greatly enhanced by starvation of the cells for
iron.

1
This seemed to nail down a role for fer-

richrome-typecompounds, now known to be
widely distributed in microorganisms and
generically termed siderophores,

2
to a role in

iron assimilation.
Over the years a succession of unusually

gifted students and collaborators have deter-
mined the structure and function of a number
of siderophores. Lately, we have focused on
the molecular mechanismof regulation of side-
rophore synthesis and transport in Escherichia
coIi.~A repressor protein, ferric uptake reg-
ulation (FUR) complexes Fe(ll) and the holo-
protein then binds operator DNAto negatively
regulate transcription of operons and gene
clusters involved in iron assimilation. This may
be the only mode whereby E. co/i regulates

uptake of iron,’ an element that is essential
but toxic in excess, It remains to be seen if the
E. co/i model can be extended to other bacteria
as well as to fungi, plants, and animals.

The review has been well cited because it
affords a background reference for both side-
rophores, compounds that have become im-
portant in medicine and agriculture, and for
a newly active field, namely, metal ion medi-
ated regulation of gene expression.

In 1952 Linus Pauling had been summoned
to give an inaugural address at the opening of
the new biochemistry department. I came
early, hoping for a moment with the great
chemist and humanitarian. I sidled up, dis-
played my vial of ferrichrome crystals, and
asked if it could be analyzed by X-ray diffrac-
tion. He whipped out a lens and opined that
the crystals were rather small. Then I asked:
“Is a compound like this worthy of study?” The
reply: “Any natural compound containing iron
should be studied.”

Obviously, I could have achieved more in
science if I had devoted myself exclusively to
iron in biology. In 1960 I organized a com-
mittee to block construction of a nuclear
power reactor on the coast 50 miles upwind
of San Francisco. We won that battle with a
little help from the San Andreas Fault! Perceiv-
ing the media to be the main impediment to
social action, I then tried, and failed, tofound
a reader-owned daily newspaper in Berkeley.
During the Free Speech Movement I was on
cloud nine and in 1967 visisted Hanoi as an
investigator for the Bertrand Russell War
Crimes Tribunal.

I grew up in Canada in a social democratic
family and find no real distinction between the
Democrats and Republicans, except that one
is in and the other is out. Now I am a follower
of Earth First! and the Sea Shepherd Society.
We scientists who do basic research often find
ourselves and our endeavors exploited by
governments, drug companies, agribusiness,
and whomever else may have self-serving in-
terests. Instead of pursuing status and awards
we should devote ourselves to more important
tasks such as the elimination of nuclear wea-
pons and reductionof the human population.
Clearly, the science-based industrialized soci-
ety must be discarded in favor of a lifestyle
that is benign, sustainable, and less rapacious
of the rest of the planet, animate and inani-
mate.
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