Favored Organisms

An informative article by Joseph Palca
about a project to sequence the genome of
the miniweed Arabidopsis (Research News,
14 July, p. 131) contains a remarkable aside
that raises an important question about bio-
logical research: how many different orga-
nisms should be used to investigate prob-
lems in molecular biology and related fields?
Palca quotes biologist Ron Davis as saying
that “progress in plant molecular biology
has been slowed by the multitude of differ-
ent plants being studied.” “It was Max Del-
briick who started the concept that you can’t
do that,” says Davis. “You can’t work on a
whole bunch of different organisms. You
have to work on one, and only one.” This
quote exemplifies the extreme of a current
emphasis on a short list of model systems in
molecular biological research, as also em-
phasized, for example, in an issue of Science
last year (10 June 1988) that was unabash-
edly devoted to a few of what Daniel E.
Koshland, Jr., called in his editorial (p.
1385) “preterred models for biological sys-
tems” such as “the bacterium” (that is, Esche-
vichia coli). These days one often hears dis-
cussions of whether work on a given orga-
nism that is not on the short list should be
supported or whether an individual that
works on such an organism should be on the
short list for a position.

Emphasizing a few model systems has
great utility—certainly we do not want to
extend the current genome mania to se-
quencing all the DNA of all the beasts—but
when the focus is carried to an extreme it is
scary. Where would biology be if the advice
of Max Delbriick had been followed consis-
tently even just for his favorite bacteri-
ophage? All work would have been on the
T-even phage, T2, and perhaps T4, with no
discovery even, much less study, of such
exotic beasts as—just to mention some of
those found in “the bacterium”™—temperate
phage such as \, single-stranded phage such
as pX174, male-specific phages such as fl
and M13, or the RNA phages f2 and QB. In
a similar sense, where would our under-
standing be if all “botanists™ always studied
a single plant? If that plant were Arabidopsis,
Barbara McClintock never would have dis-
covered transposable genetic elements (in
maize). Armin Braun and others never
would have studied and understood the
remarkable crown gall tumors (in tobacco
and other plants) that led to Ti plasmids and
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the genetic transformation system that helps
make Arabidopsis attractive. Going back fur-
ther, Gregor Mendel, who so wisely chose
peas but now perhaps could only get funded
to work on Arabidopsis, never would have
achieved the remarkable understanding of
inheritance we call mendelism. These are
just a few examples, and they only include
bacteriophage and angiosperms. Other ex-
amples could be given of recent exciting
discoveries that involve organisms not on
the short list. One such example is Tom
Cech’s discovery of self-splicing RNA,
which he made while studying the process-
ing of preribosomal RNA in the ciliated
protozoan Tetrahymena.

For certain goals it is wise, even essential
in the case of megaprojects such as the
genome games, to focus on certain research
subjects. Yet to structure the overall support
system to restrict biologists to a chosen few
organisms, or even to excessively focus on
them, would create a world where under-
standing is locked on yeast, fruit flies, and
mice, and now, perhaps, a roundworm and a
miniweed. Such focus would also miss the
marvelous opportunities for fundamental
discoveries still offered by the evolutionary
diversity of organisms. A proper balance
between emphasis on a few organisms in
depth and a broader use of other organisms
that are favorable for particular problems is
crucial. Biologists studying fundamental
problems should work on a suitable orga-
nism or organisms for good reasons, but
they should not necessarily work only on an
organism that is in vogue this week. Let us
continue to creatively pursue interesting
biological problems and choose organisms
suitable to these pursuits, not just suitable
genomes to sequence.
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Congratulations to Thomas J. Gill, III,
and his coauthors on the publication of
“The rat as an experimental animal” (Arti-
cles, 21 July, p. 269). In an era seemingly
dominated by cellular approaches to experi-
mental problems, a reminder of the contri-
butions of the use of a particular species of
animal in research is laudatory. A rapidly
expanding technology combined with the
intrigue of the unknown has led more re-
searchers toward cellular and molecular pur-
suits. Monumental strides already have been
made toward the institution of appropriate
therapies for previously incurable diseases
with this approach. However, the organism
is more than just a collection of DNA or
cells. Without experimentation at all struc-
tural levels (molecular, cellular, systemic,

and organismic), there would be no appro-
priate application of the results. Gill et al.
describe how these various approaches have
been used interdependently to solve the
complex problems in medical science today.
Most important, this article reminds re-
searchers, educators, and health care work-
ers of the important role that animals play in
the scheme of the scientific pursuit of the
multifactorial analysis of disease.
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Gill et al. are to be congratulated on their
extensive overview of behavioral research in
“The rat as an experimental animal.” How-
ever, they assert that, in rats, “the effects of
aging and of various pharmacological
agents, including alcohol ... on behavior
have been explored.” Actually, the most
frequently used animal in basic alcohol re-
search is the halibut—hence the expression
“to drink like a fish.” It is also noteworthy
that a strain of rat studied in three of the
four pharmacology papers cited by Gill et al.
is the “Fischer” strain, named on account of
its derivation in Germany from the halibut
(Heilbutt). Despite these minor inaccuracies,
we found it remarkable that four patholo-
gists not only take an interest in behavior
but can come up with such startling insights.

The review by Gill et al., together with the
fact that rodents have survived on this planet
for millions of years, should provide con-
vincing evidence that the rat is a full-fledged
animal and should no longer be considered
“experimental.”

Davip GoLpMAN
12950 Glen Mill Road,
Potomac, MD 20854
RICHARD G. LISTER
7509 Spring Lake Drive,
Bethesda, MD 20817

Feasibility of the “Flying Wing”

The article by Wayne Biddle reporting on
a 40-year-old exchange concerning flying-
wing aircraft (News & Comment, 12 May,
p. 650) appears to misrepresent the modern
significance of a petty dispute. The 1945
report by William R. Sears, Irving L. Ash-
kenas, and others was an extensive engineer-
ing study of possible future aircraft configu-
rations. A minor appendix to that report
attempted to use a simplified aerodynamic
analysis to show the trends resulting from
varying the ratio of the total-airplane vol-
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