the article are evidence of lack of NRC

independence, a serious issue has been trivi-

alized. No recommendations were changed

in any substantive way, and the small

changes that were made in the interest of

accuracy were made with the consent of the

committee chair and the NRC’s Report Re-
view Committee.

Robert M. White

President Emeritus,

National Academy of Engineering,

1200 New York Avenue, NW/,

Suite 410,

Washington, DC 20005, USA

E-mail: white@dc.ametsoc.org

u
Phylogenetic Analysis

The main thrust of David Hillis’s Perspec-
tive about historical and current systematic
studies (11 Apr., p. 218) appears to be the
promotion of the application of statistical
procedures to phylogenetic inference, espe-
cially those using the maximum likelihood
approach. Most empirical systematists,
however, use explicitly nonstatistical meth-
ods for inferring patterns of phylogenetic
relationship. Some reasons for this are as
follows.

Morphological data are not amenable
to the explicit evolutionary models that
underlie the likelihood approach, yet mor-
phology has provided and will continue to
provide the basis for our understanding of
phylogenetic relationships in most taxa.

The criteria to evaluate models of mo-
lecular evolution are poorly defined and
extremely unstable, providing a weak basis
for building the stable classifications that
many consider to be the goal of systematics.

Maximum likelihood is computation-
ally expensive, so it will not find optimal
solutions to large taxonomic problems,
which, as Hillis notes, are becoming more
prevalent.

In many cases where maximum likeli-
hood methods have been applied, such as
the gopher-louse data sets reanalyzed and
reviewed by Huelsenbeck and Rannala (Re-
ports, 11 Apr., p. 227) (1), the same con-
clusions have already been reached by using
strict parsimony methods (2).

It is easy for nonsystematists to be se-
duced by high-profile boosterism of quanti-
tatively oriented methods that appear to
provide rigor and reliability. However,
many systematists question the philosophi-
cal basis of such techniques.

Andrew V. Z. Brower
Gabriela Chavarria

Darlene D. Judd

Department of Entomology,

National Museum of Natural History,
Smithsonian Institution,

Washington, DC 20560, USA
E-mail: mnhenl38@sivm.si.edu
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Response: The main point of my Perspec-
tive was that phylogeny has once again
become central to biology and that phy-
logenies are being used in many new and
interesting ways. The papers 1 discussed
were not about phylogenetic inference per
se; they were about how to evaluate, com-
pare, and incorporate phylogenies into
analyses after they have been inferred (by
whatever means). Only one of the papers I
discussed used the maximum likelihood
approach (the report by Huelsenbeck and
Rannala). Although I supported that re-
port, I also explicitly pointed out that the
specific procedures the authors were using
with maximum likelihood could also be
extended to other methods, including par-
simony (the method promoted by Brower
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et al.). The other two papers I discussed
used phylogenies derived from parsimony
analyses, and one of them (by Pierce and
Crawford) used a phylogeny derived from
morphological data.

However, I know of no recent paper that
uses “explicitly nonstatistical methods for
inferring patterns of phylogenetic relation-
ship.” Apparently, Brower et al. are refer-
ring to parsimony analyses, which are in no
sense “nonstatistical,” because inferences
are justified and compared with objective
optimality criteria. Furthermore, it is diffi-
cult to find any recent parsimony analyses
that do not assess the relative support for
the preferred solution, whether with boot-
strapping, jackknifing, likelihood-ratio
tests, decay indices, or one of many other
methods. It is true that I support this nearly
universal standard in science.

If Brower et al. are concerned that the
criteria to evaluate models of molecular
evolution have been poorly defined, then
they should welcome the report by
Huelsenbeck and Rannala, whose goal was
to make criteria for evaluating models of
evolution objective and well defined.

I disagree with Brower et al. that stable
classifications are the only goal of system-
atics, although that is certainly one impor-
tant goal. That is why, in addition to

pointing out some of the newer uses of
phylogeny, I stated, “At the same time,
phylogeny has solidified its more tradi-
tional role as the criterion for organizing
and classifying life.”

Not only did I note that large taxonomic
problems are becoming more prevalent, I
also said that methods besides maximum
likelihood were necessary “to relieve the
computational burden that prevents the ap-
plication of likelihood-ratio tests to highly
complex phylogenetic problems.”

I do not think that “high-profile booster-
ism” (or even a piece clearly labeled a Per-
spective) is necessary to “seduce” either non-
systematists or systematists into being attract-
ed to quantitatively oriented methods that
provide rigor and reliability. It is common
among scientists in general (and systematists
in particular) to favor explicit, quantitative
assessments over unsupported qualitative as-
sertions. The latter approach (appeal to au-
thority, with no explicit criteria for favoring
one tree over another) was what led to the
demise of phylogenetics earlier this century.
The explicit, quantitative approaches in phy-
logenetics (including parsimony, maximum-
likelihood, and minimum-evolution methods)
developed over the past several decades are a
major reason for the recent resurgence and
success of phylogenetics.

David M. Hillis

Department of Zoology and

Institute of Cellular and Molecular Biology,
University of Texas,

Austin, TX 78712-1064, USA

E-mail: hillis@bull.z0.utexas.edu
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Evaluating Biologics

I should like to comment on the problems
faced by the Food and Drug Administration
(FDA) and more particularly on the Center
for Biologics Evaluation and Research
(CBER) (ScienceScope, 14 Feb., p. 915;
Letters, 11 Apr., p. 183). I was on the staff
of the National Institutes of Health (NIH)
for some years, eight of them as deputy
director for intramural research; as such, I
became familiar with the work of the
CBER. The scientists in this center, which
is on the campus of the NIH, were on a par
with the rest of the scientists at NIH and
were completely integrated into that com-
munity. It has been the good fortune of the
country that the CBER has been able to
attract first-class scientists who spend ap-
proximately half of their time in regulatory
affairs and the rest of the time doing re-
search. I should note that the evaluation of

*Purchase of Ready-To-Go®

PCR Beads is accompanied by
a limited license to use it in
the Polymerase Chain Reaction
(PCR) process solely for the
research and development
activities of the purchaser in
conjunction with a thermal
cycler whose use in the auto-
mated performance of the
PCR process is covered by
the up-front license fee, either
by payment to Perkin-Eimer
or as purchased, i.e. an autho-
rized thermal cycler:

PCR reactions every time you want to perform PCR is not only time consuming,
but allows for pipetting errors. Sharing a master PCR mix with others could also
compromise the integrity of the PCR reaction, resulting in reduced reliability.
Pharmacia Biotech has applied the Ready-To-Go® bead technology representing
pre-mixed, pre-formulated, ambient-stable, single-dose reactions to typical PCR
reactions, yielding Ready-To-Go PCR Beads.

B ambient-stable Ready—To-Go POR
beads: just add primers, DA and watexr

Obtaining reliable PCR results has never been so simple and reliable. You begin
by removing a 0.5 ml tube containing an optimized PCR bead from the foil
pouch. Next, watch the bead dissolve in seconds as you add DNA, primers, and
water. Then, place the tube into a thermocycler and turn it on. That's all it takes
to obtain reliable PCR resutts. There's nothing like it on the market today!

The pre-formulated PCR beads deliver unprecedented reliability and
reproducibility for amplifying DNA fragments from a variety of DNA templates,
such as plasmid, cDNA, genomic sources and viral DNA. This high level of
performance is achieved because every time you perform PCR, a fresh reaction
bead is used. Fewer steps means minimizing the risk of contamination, and
increasing the reliability of your resutts. Each batch of Ready-To-Go PCR Beads
is function-tested, ensuring lot-to-lot consistency.

To find out more, give us a call: | (800) 526-3593 in the USA; +81 3492 6949
in Japan; +46 18 16 50 | | in Europe and the rest of the world. Or visit us on the
Internet: http://www.biotech.pharmacia.se.

There are many opportunities for introducing contaminants into your PCR®
reaction which could jeopardize the reliability of your results. Preparing individual

Pharmacia PR Bt each s
Biotech e bt

and contains buffer,
nucleotides, and Taq
DNA Polymerase.
(Magnified 180%).

% of the world)
den. (And the res
Uppeala. SWe

Circle No. 23 on Readers’ Service Card






