hostile environment is encountered. These
operons also contain genes that code for pro-
teins that provide self-protection, that is,
self-immunity, from these lethal peptides.

Studies from the Kolter and Walsh labora-
tories have provided important insight into
how the mchbA gene product, premicrocin
B17, a 69-amino acid polypeptide, is pro-
cessed into the 43—amino acid active peptide
microcin that functions as a putative antibac-
terial agent by inhibition of bacterial DNA
gyrase. Their studies revealed that the 26—
amino acid NH,-terminus, which is pro-
teolytically processed, is required for the gene
products McbB, -C, and -D to catalyze the
postranslational cyclization of glycine-cys-
teine and glycine-serine dipeptide modules to
five-membered ring heterocycles (oxazolines
and thiazolines) and their oxidations. Pre-
sumably this tail serves as a scaffolding for the
binding of the machine that catalyzes these
interconversions. Their preliminary studies
also suggest the requirement for both adenos-
ine triphosphate (ATP) and O, in these steps.
Finally, McbC, when isolated, is yellow and is
shown to contain a single flavin mononucle-
otide cofactor, presumably involved in the
ring oxidation.

The stage is now set to answer a number of
intriguing questions. Are the heterocyclic
rings made processively? What is the smallest
peptide recognized by the cyclase genes? Are
these cyclases homologous to the cyclases that
make similar rings in the bacitracins or the
bleomycins? Can understanding the functions
of McbB, -C, and -D lead to a module that can
make similar heterocyclic rings in other pep-
tides? How do these proteins interact with
each other and with the leader sequence? A
key to successful genetic engineering will be to
develop an understanding of these interac-
tions, so that unwanted side reactions leading
to mixtures of products can be avoided.

A second intriguing area is the basis for the
microcins’ antibacterial activity. Preliminary
evidence suggests that they function as DNA
gyrase inhibitors, chemically diverse in com-
parison with other classes of gyrase inhibitors.
What is the mechanism of this inhibition? Do
they bind to DNA or protein through interca-
lation or fit within the minor groove of DNA?
Do they form a complex with metals that play
a role in the inhibition? The ability to make
microcins and microcin analogs should allow
the mechanism of cytotoxicity to be under-
stood at the molecular level.
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A third area is the mechanism of self-
protection provided by the gene product
McbG. How does the host organism prevent
its DNA gyrase from being inactivated? Does
this protein sequester the microcin? Does it
modify the microcin so that it can no longer
carry out its normal biological function?

The prospect of understanding the biosyn-
thesis and the mechanism of action of
microcins most certainly will lead to engi-
neered microcins of semisynthetic origin and
define new targets of therapeutic interest. The
methods reported by Li et al. provide an excel-
lent prototype for studying the biosynthesis of
other peptides with modified amino acids (7).
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The Elusive Hydroxyl Revisited

William Brune

The elusive hydroxyl radical is a little less elusive these days.
This important atmospheric oxidant has traditionally been hard
to measure because it reacts rapidly and thus has a small abun-
dance, much less than 1 part per trillion. Over the last 2 decades,
instruments have evolved and the resulting hydroxyl measure-
ments are getting better and better. A good way to gauge this
improvement is to intercompare instruments, as was done re-
cently in a German cornfield (1). These results add important
data to the story provided by earlier measurements (2), which
were discussed in a previous Perspective (3).

Scientists conducted the informal intercomparison as part of
study called POPCORN, which was held in northeast Germany
during August 1994 (1). Dorn and colleagues measured OH by
absorption (DOAS) over a 3-km path, shrunk into a 39-meter
path by passing the laser beam many times between mirrors. This
technique is absolutely calibrated because it measures OH ab-
sorption directly. It is effectively a local measurement because
the mirror separation is short compared to the scale of atmo-
spheric OH variations. Hofzumahaus and colleagues used a sec-
ond instrument that draws the air sample into a detection cell
through a small orifice and detects OH with laser-induced fluo-
rescence (LIF). This technique is a single-point measurement
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but requires calibration with a quantified OH source. Other in-
struments measured the meteorology and other chemical species
to provide necessary information for the scientific study and to
aid in the interpretation of the OH results.

The two OH measurement techniques agree remarkably
well. This agreement improves when data from the north-north-
west, possibly contaminated by an electric motor on the DOAS
instrument, are excluded. The regression of the remaining coin-
cident measurements has a linear relation with a slope of 1.01 +
0.04 and an insignificantly small intercept. This informal
intercomparison of OH measurement techniques is not the first
successful one; others have given similarly good results (2).
However, it is the first successful one for these two techniques
and thus gives scientists confidence in them.

Scientists now apparently can measure atmospheric OH.
Indeed, various instruments, including five LIF instruments, have
recently been part of scientific studies from the ground, ships,
and aircraft. [t is about time for a formal, blind intercomparison.
In the meantime, when the results of recent scientific studies are
analyzed and reported, we will discover how much more we need
to learn about hydroxyl and atmospheric oxidation.
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