complexity to an overregulated industry, it

will have been written before anyone fully

understands the impact it will have in the

next decade, and it will add to the cost of a
product that should be available to all.

J. Alexander Lowden

Crown Life Insurance Company,

1901 Scarth Street,

Regina, Saskatchewan, S4P 3B1, Canada

Nowak’s article about genetic testing for
human diseases raises several questions re-
garding the optimal approach for diagnosis,
liability, regulation, and fees, especially for
the rare genetic diseases. In my laboratory
we have addressed the efficacy of DNA-
based tests by using polymerase chain reac-
tion and restriction fragment length poly-
morphism procedures for identifying specif-
ic mutations in disease-related genes, as
opposed to functional tests for the gene
products. This was alluded to in Richard
Fishel’s remarks about developing tests for
the mismatch repair genes MSH2 and
MLHI. We have been involved in devel-
oping functional tests for the rare repair-
deficient diseases xeroderma pigmentosum
(XP) and Cockayne syndrome (CS) (I).

When there is clear phenotypic expres-
sion, functional tests are simpler than DNA
tests, especially for multigenic and multi-
allelic diseases such as XP and CS. But
functional tests for rare diseases have the
disadvantage that they are often specialized,
tailored to the specific disease, and difficult
to transfer to a clinical testing laboratory.
They require specialized knowledge, and
clinicians are unlikely to raise enough mon-
ey to justify their use. Such tests, therefore,
may best be administered in a research lab-
oratory specializing in the particular disease.
But this raises other problems, among
which insurance and liability are major
concerns.

Although we have been able to produce
consistent patient and prenatal diagnoses,
the financial and administrative burden has
become excessive. In addition, and more
important, the introduction of the Clinical
Laboratory Impovements Act (CLIAS88)
and other regulations have made it difficult
if not impossible for a research laboratory to
carry out the diagnostic tests it is equipped
to do because the licensing procedures are
burdensome and unrelated to the reliable
execution of the diagnostic tests.

The development of both DNA-based
and functional tests, therefore, needs to be
fostered in a regulatory climate that permits
research-based laboratories to develop tests
for rare disorders on a patient-specific basis,
and even to continue when functional spe-
cialized tests cannot be economically car-
ried out by a clinical testing laboratory.
Because of the current regulatory environ-
ment, we are already in the position of
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declining to carry out tests that we know to

be predictive, something that is disappoint-
ing to ourselves and to patients.

James E. Cleaver

Laboratory of Radiobiology and

Environmental Health,

University of California,

San Francisco, CA 94143—-0750, USA
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Mechanism of Scrapie Replication

The Perspective “Structural clues to prion
replication” by Fred E. Cohen et al. (22 April,
p. 530) indicates that the elucidation of the
mechanism of scrapie replication is within
reach. It is therefore important to acknowl-
edge those individuals who have contributed
significantly to the development of the mech-
anistic scheme presented therein by Stanley
Prusiner and his co-workers. All of the mech-
anisms for the replication of a protein-only
scrapie agent that have been debated over the
years were first proposed by J. S. Griffith in
1967 (1). Since that time, Carleton Gadjusek
(2) and others have discussed the possibility
of a crystallization mechanism, and models
that involve the modification of host protein
by the infectious agent have also been sug-
gested (3).

Two detailed and mutually exclusive chem-
ical mechanisms have been proposed, the het-
erodimer model of Stanley Prusiner and co-
workers (4) and our seeded polymerization mod-
el (5). The Perspective presents a general
scheme which embraces our specific proposal.
Despite their recent statements to the contrary
(6), Prusiner and co-workers now seem to con-
cede the possibility that prion formation in-
volves a polymerization. They also seem to agree
with our proposal (5) that unfolding of the
cellular prion protein is required for its conver-
sion into the infectious form and that pathogen-
ic mutations may act by influencing the unfold-
ing equilibrium. On the basis of our work on
peptide models of the prion protein, we pro-
posed that prion replication occurs via a nucle-
ation-dependent polymerization process which
resembles a crystallization and that the scrapie
infectious agent is a seed for the polymerization
process (5). According to this scenario, forma-
tion of the nucleus is the rate-determining step
in in vivo aggregation, while the conformational
change that Prusiner and others have
studied is a consequence of the aggrega-
tion process (5). I look forward to the
experimental elucidation of this fascinat-
ing process.

Peter T. Lansbury

Department of Chemistry,
Massachusetts Institute of Technology,
Cambridge, MA 02139, USA
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Biodiversity Questions

The role of biodiversity in controlling pest
outbreaks (Y. Baskin, News & Comment, 8
Apr., p. 202) receives little attention. In
Southern Africa, altered biodiversity as a
result of interannual climate variability
helps explain a “rodent plague” that is re-
ducing grain supplies.

Rodents annually reduce Southern Afri-
can cereal harvests and stores by an average
of 1.3 million tons (out of 10 million tons).
Major infestations in Zimbabwe (1974 -76,
1983-85, 1993-94) have often followed El
Nifio~Southern Oscillation warm events,
data complementing the findings of Cane et
al. (1). This year’s infestation in Zimbabwe
and western Mozambique—involving the
multimammate rat [Praomys (Mastomys) na-
talensis], the house mouse (Mus musculus),
and the giant rat (Cricetomys gambianus)—
has been particularly severe, and seeds,
maize cobs (in milky and mature stages),
and some stored grain are being consumed.
Once again food security in the region is
threatened.

We believe the severe drought of 1991—
92 reduced predators of field rodents (for
example, snakes and raptors) and draft an-
imals, which thwarted tillage and preserved
burrows. With plentiful rains and grains in
1992-93, and short rains and scant preda-
tion this year, well-nourished rodents have
flourished. Rodents transport many patho-
gens including hantaviruses (News & Com-
ment, 5 Nov. 1993, p. 832) (2) and five
emerging arenaviruses in Latin America that
cause hemorrhagic fevers (3), Lyme disease,
and plague.

We submit that (i) top predators (com-
petitors and insurance species) provide
resistance against the selection and emer-
gence of opportunistic pests and patho-
gens; (ii) climate can impact biodiversity
directly or indirectly through cumulative
cascades that involve species’ synchronies
and time lags; and (iii) rodent (and insect
herbivore) abundance and distribution
are sensitive biological indicators, inte-
grating global signals with local condi-
tions. Meteorological forecasting and eco-



logical monitoring could include surveil-

lance for pests and their impacts on agri-
culture, nutrition, and health.

Paul R. Epstein

Harvard Medical School,

Cambridge Hospital, 1493 Cambridge Street,

Cambridge, MA 02139, USA
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In our sometimes desperate struggle to mini-
mize the ongoing massive extinction event,
scientists and conservationists have resorted
to arguments about the value of biodiversity.
Arguments with direct or indirect economic
components are often front and center, and
moderate support for them is abundant (1).
However, such arguments run the risk of be-
coming the primary reason for the conserva-
tion of biodiversity, a result likely to doom
many species (2). Evidence for the economic
necessity of high species richness is hard to
produce, as evidenced in the article by Baskin
in which she reports the difficulty in demon-
strating clearly the practical value of many
species in maintaining ecosystem function.
The “wildlife must pay its way” ap-
proach to conservation must be only a part
of an overall strategy that also relies on
noneconomic values. Increasingly, the pub-
lic worldwide is aware of and sympathetic to
the conservation of biodiversity in its own
right, independent of direct or indirect eco-
nomic benefits (3). This is only hinted at in
the single disclaimer in Baskin’s article (p.
203) that “[c]onversely, participants em-
phasized even a species that seems to be a
fifth wheel in the working of an ecosystem
might be worth saving for economic, moral,
or aesthetic reasons.” We as a species are in
the process of deciding that all species are
worth saving and that our devastating as-
sault on the world’s biodiversity can no
longer be justified on any grounds.
Truman P. Young
Department of Biology, Fordham University,
Bronx, NY 10458, USA, and
Mpala Research Centre,
Post Office Box 555, Nanyuki, Kenya
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Protein Configurations

The Research Article “Protein design by
binary patterning of polar and nonpolar
amino acids” by Satwik Kamtekar et al. (10
Dec. 1993, p. 1680) describes a strategy to
test and validate the idea that only the
sequence location, not the identity of the
polar and nonpolar amino acid residues,
must be specified explicitly in order for a
stably folded protein structure to form. We
previously published a related approach,
based on a symmetrical characteristic of
genetic information (1), which we believe
should have been cited. Specifically, our
work was based on the fact that the first two
bases of a codon specify a particular amino
acid, whereas the second base of the triplet
encodes the amino acid’s hydropathic char-
acter; therefore in-frame amino acid assign-
ment to messenger RNA in the noncon-
ventional 3' to 5' direction changes the
primary sequence, but maintains the polar
and nonpolar (binary) pattern for any pep-
tide or protein (I, 2). My colleagues and I
exploited the symmetrical characteristic to
ascertain whether the linear array of hy-
dropathy (or binary code) patterned by a
specific nucleotide sequence could deter-
mine structure (I, 3) and function (3). By
preparing peptides decoded from a 3' to 5'
reading of the mRNA for both ACTH and
GHRH, we showed antigenic cross reactiv-
ity, receptor binding, signal transduction,
and hormonal activity (I, 3). The elegant
studies of Kamtekar et al. strongly confirm
our previous findings on the role of the
linear pattern of hydropathy (or binary
code) in protein structure and clearly estab-
lish its degenerate nature.
J. Edwin Blalock
Department of Physiology and Biophysics,
University of Alabama,
1918 University Boulevard,
Birmingham, AL 35294-0005, USA
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Corrections and Clarifications

The 1994 meeting of the American Institute of
Biological Sciences, held concurrently with
the meeting of the Ecological Society of
America covered in the Meeting Briefs of 26
August (Research News, p. 1178), took place
in Knoxville, Tennessee, not Nashville, as the
title indicated.
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Tufts Center for the
Study of Drug Development

ML Strategies, Inc.
Project Inform and Gay Men’s Health Crisis
Present

FDA ACCELERATED
APPROVAL:
DEALING WITH UNCERTAINTY

Friday, September 23, 1994
American Academy of Arts and Sciences
Cambridge, MA

This one-day nanoml oonfezencc will be the
first open the Food and Drug
Administration’s Sepu:mbcr 12-13 informa-
tion-gathering session on accelerated approval.
It will convene experts from the FDA, pharma-
ceutical and biotechnology industries, commu-
nity groups and academia to address the com-
plex scientific and ethical issues generated by
the FDA's accelerated approval mechanism.
The conference will focus on such critical ques-
tions as the selection and validation of surrogate
endpoints, the conduct of Phase IV studies and
the criteria and standards for accelerated
approval under the regulations.

Speakers include: Dr. Jonas Salk, The Salk
Institute; Honorable Barney Frank, U.S. House
of Representatives; Dr. M. Carolyn Hardegree,
Director, Office of Vaccine Rescarch & Review,
FDA and Dr. David W. Feigal, Jr., Director,
Division of Antiviral Drug Products, FDA.

To register: call Rachana Choubey at

ML Strategies, Inc. (617) 542-6000.
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