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Response: The letters by Varmus and Paul
and by Gallo reflect behind-the-scenes
competition and conflicts well known to
most U.S.-based researchers. | believe that
in both cases my description of events does
not require correction. —Michael Balter

Characterizing Scientific
Knowledge

David Edge (Letters, 8 Nov., p. 904) agrees
with me (for which I thank him) about the
appropriate response of scientists to false
statements by creationists. But he then in-
timates, citing as evidence a review by M.
N. Wise, in Isis (1), of Higher Superstition
(2), that Norman Levitt and I commit there
high crimes of scholarship—ad hominen
argument, failure to engage in “open, fair,
honest, and well-informed disputation”—
and asserts that we “demean” and “‘will
eventually destroy . . . science and reason.”

Since we and Edge live on opposite
sides of the Atlantic, [ doubt that he has
observed us in disputation; I suspect that
he cannot have read the book to which he
refers with such charm, since his accusa-
tions refer only to a tendentious and de-
fensive review of it.

Neither Wise nor anyone else has
shown that the arguments of Higher Super-
stition are ill-informed or dishonest, and it
is not for lack of trying. Edge (and anyone
else) has been free since 1994 to respond
by showing how we are wrong, which they
have not done. To date, among the scores
of published reviews, including a few by
persons who disliked the book, not one
has identified an outright error or instance
of dishonesty. The criticisms are about
“tone” and “danger” to science and rea-
son, meaning, in this case, danger to the
brand of “science studies” we addressed.
Ad hominem arguments come not from us,
but from our science study critics.

One wonders how scientists, and honest
scholars generally, are supposed to respond
after more than a decade of “scholarship”
that characterizes scientific knowledge as a
mere cultural construct, an oppressive, mas-
culinist, hegemonic tool of capitalism and
the military, remote from the needs and
wisdom of indigenous peoples. Are they
supposed to dissect creationist slanders but
remain decorously silent about all else?

Who is “demonizing” whom?

Paul R. Gross
53 Two Ponds Road,
Falmouth, MA 02540-2221, USA

E-mail: prg@uirginia.edu
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W. Penn Handwerker says (Letters, 22 Nov.,
p- 1286) that Norman Levitt made a logical
error in his dismissal of postmodernism as just
so much whimsy and classroom fluff. The
same charge could be made against Hand-
werker’s critique. Assuming it’s true that ev-
erything culturally determined is founded on
human understanding, it does not follow that
everything found on human understanding is
culturally determined. A parallel situation
would be to say that because all mothers are
women, it must be the case that all women
are mothers. Why don’t we be reasonable and
compromise by saying that some things are
culturally determined and some are not?
Floyd Centore
Department of Philosophy, St. Jerome’s College,
University of Waterloo,
Waterloo, Ontario, N2L 3G 3, Canada
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Neurons and Reaction Times

As noted in Marcia Barinaga’s Rescarch

News article of 18 October (p. 344), the
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report by Doug P. Hanes and Jeffrey D.
Schall (p. 427) represents an exciting de-
velopment in the application of neurally
based measures to the study of cognitive
function. Their research complements the
seminal work of the late Jean Requin and
his colleagues at the Centre National de la
Recherche Scientifique (CNRS) in Mar-
seilles, France, who pioneered the study of
neuronal responses in monkey cortex in
complex reaction time tasks (for exam-
ple, I, 2).

Among other things, the Marseilles
group analyzed the behavior of units in
motor regions, whose peak firing rate is
time-locked to the execution of unimanual
responses to externally presented stimuli.
They showed that variability in reaction
time (the interval between stimulus and
response) was related to the variability in
the firing rate of the units in the period
immediately preceding the presentation of
the stimulus. Conceptually, this result sug-
gests a relation between the speed of motor
response execution and the degree to which
the response has been prepared in advance
of stimulus presentation.

This result also paralleled a finding ob-
tained by our group at Illinois, namely,
that variability in human reaction time is
related to variability in the prestimulus

size of the lateralized readiness potential
(LRP), an unobtrusive measure of brain-
electrical activity derived from scalp elec-
trodes placed over the mortor cortex (3).
As noted by Hanes and Schall, their find-
ing of a response threshold for unit fir-
ing rate is consistent with another find-
ing from our laboratory: response initia-
tion is associated with a fixed size of the
LRP regardless of reaction time. However,
in contrast to Hanes and Schall, we find
that overt responses can sometimes be
stopped even after the normal LRP thresh-
old for a response has been crossed (4).
This appears to occur when subjects can
use a general inhibitory mechanism to
stop their responses. When selective in-
hibitory mechanisms are involved, the
LRP threshold is not exceeded (5). This
inconsistency between LRD and unit data
may be the result of a difference in the way
saccadic eye movements (as evaluated by
Hanes and Schall) and hand movements
(as evaluated by the Illinois group) are
controlled.
Michael G. H. Coles
Department of Psychology and
Beckman Institute,
University of llinois,
Champaign, IL 61820, USA

E-mail: mcoles@s.psych.uiuc.edu
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Hanes and Schall demonstrate a correlation
between the neural activity in the frontal
eye field (FEF) of monkeys and the com-
monly observed variability in the reaction
times of visually evoked saccadic eye move-
ments. However, the question remains as to
whether this correlation represents a causal
relationship, or whether it is only an epi-
phenomenon reflecting changes in neural
activity in a number of related cortical eye
fields. The authors appear to overemphasize
the role of the FEF in initiating saccades.
The FEF is one of at least five well-defined,
highly interconnected areas in the cerebral
cortex that each have credentials similar to
those cited for the FEF. The down-played
question is, What happens to the execution
of saccadic eye movements when the FEF is
completely destroyed? This experiment has
been performed (1). After complete bilat-

Does your automated DNA sequencer leave you guessing! If so, chances are

it's primarily designed for high throughput sequencing. Why be uncertain of

your sequencer's accuracy, when AlLFexpress™ is providing researchers with

the full genetic stories of their DNA.

ALFexpress: for more
accurate readings

In the largest clinical study using automated DNA sequencing, the technol-

ogy behind ALFexpress proved exceptional (see caption). That's one of many

examples of AlLFexpress offering unrivaled accuracy during automated

confirmatory sequencing. Further, its readings are so accurate that

ALFexpress can unambiguously identify heterozygous point mutations—as

proven in many clinical research applications, such as analysis of tumor genes

and high-resolution HLA typing. What's more, Pharmacia Biotech has dedi-

cated software programs to support these applications.
For the full story, call us: | (800) 526-3593 from the US,; +81 (0)3 3492
6949 from Japan; or + 46 (0)18 16 50 00 from Europe and the rest of the

world. Or visit us on the Intemet: http://www.biotech.pharmacia.se.

Pharmacia
Biotech

uppsals. Sweden. (And ¥he ¥

est of the world)

Circle No. 23 on Readers’ Service Card

ALF Mansger V2.81.048

pharsscis
siotach
T saE, WAld-tyRe.
riler O \AMDATANASHYE AL -

The p53 gene from 316 breast cancer pa-
tients was sequenced using ALF automated
sequencing technology. (Bergh J., Norberg,
T., Sjogren, S., Lindgren A., Holmberg, L.
“Complete Sequencing of the p53 Gene ..
Nature Medicine 1995; 10:1029-1034.)

T




eral surgical removal of the FEF, monkeys
were able to make accurate saccades with
normal reaction times to visual targets as
soon after surgery as they were able to be
tested (4 days). Only when FEF lesions were
combined with parietal eye field lesions
were saccade deficits serious and long-last-
ing. This result demonstrates that the re-
mainder of the cortical eye movement sys-
tem is able to generate normal vision-guid-
ed saccades in the absence of the FEF. The
neural activity within the FEF is therefore
not the only neural activity in the cerebral
cortex that can cause the execution of an
accurate saccadic eye movement.
James C. Lynch
Department of Anatomy,
University of Mississippi Medical Center,
2500 North State Street,
Jackson, MS 39216, USA
E-mail: jcl@fiona.umsmed.edu
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Hanes and Schall address response time vari-
ance much more than its mean. This variance
is called irreducible, and tentative explana-
tions offered include unpreventable noise and
desirable adaptation. Barinaga’s Research
News article refers to dice-throwing in the

brain. However, the variability of response
time can decrease with practice and other
factors. A significant portion of the variance
may be accounted for by considering that the
cell examined has multiple inputs and that
the circuits subserving these inputs have
spontaneous activity that can leave them in
different states on different trials. The brain
can be involved in activities other than that
specified by the researcher. One clue to the
effect of the initial state on the rate of growth
of neural activation is in the comparison of
activation levels in panels C and D of figure 3
of Hanes’s and Schall’s report. The neural
activations in slow and fast trials illustrated in
the two graphs not only have different growth
rates, they also appear to differ in prestimulus
baseline firing rates. This does not alter the
value of the data and conclusions, but points
to network-related sources of variance as a
major element in interpreting the results.
Francois Richer
André Achim
Cognitive Neuroscience Laboratory,
Department of Psychology,
Université du Québec,
Montréal, Québec, Canada, H3C 3P8

E-mail: Inc@uqgam.ca

Response: The work of the late Jean Requin
should receive the appropriate recognition

for bridging psychology and neuroscience.
We were influenced by his approach. Ex-
perimental psychology and modern neuro-
science research began together, but his-
torical developments resulted in some-
thing of a divorce until fairly recently.
Requin’s work was one of the earliest man-
ifestations of the new reunion of neuro-
science and psychology that has become
cognitive neuroscience.

In our report, we found that when mon-
keys inhibited eye movements, the activity of
the cortical neurons did not reach the critical
threshold that would have generated a move-
ment. In contrast, Coles and his colleagues
found that in some of their subjects, the
magnitude of the movement-related scalp
potential recorded when grasping move-
ments were withheld exceeded the threshold
observed before movements were executed.
Thus, note 16 in our report misconstrues this
element of their data, and a correction is in
order. We agree that the basis for the differ-
ence between the brain systems responsible
for eye movements and those responsible for
hand movements deserves further attention.

Lynch contrasts our observation of a cor-
relation between neural activity in the fron-
tal eye field and eye movement initiation
with the well-known fact that eye move-
ments are produced by a distributed network
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of multiple cortical areas and subcortical
structures. Our data and conclusions do not
contradict this fact. Work in the oculomotor
system, as well as in the skeletal motor sys-
tem, shows clearly that many neurons con-
tribute to the motor command. However,
the precision of the relationship we observed
suggests that the growth of activation of eye
movement—related neural activity through-
out the brain is coordinated in such a fashion
that the instant that a movement is triggered
is agreed on by the various brain regions.
Consensus, rather than independence or
competition, may be the rule of response
preparation. Whether there is a coordinated
rise of activation to a movement-triggering
threshold, which may represent a motor sys-
tem complement to the perceptual binding
problem, can be evaluated experimentally by
recording simultaneously from many move-
ment-related neurons within and across sac-
cade-related structures.

Richer and Achim make the astute ob-
servation that in figure 3 of our report, the
level of activity preceding target presenta-
tion was higher in trials with shorter sac-
cade latencies than it was in trials with
longer latencies. However, in an analysis of
all of our data, we found no evidence that
the level of activity preceding target presen-
tation accounted for a significant fraction of
the variance of reaction time.

Jeffrey D. Schall

Doug P. Hanes

Department of Psychology,

Vanderbilt University,

Nashwille, TN 37240, USA

E-mail: schallid@ctrvax.vanderbilt.edu

Corrections and Clarifications

In the Research News article “Linker histones,
DNA'’s protein custodians, gain new respect”
by Elizabeth Pennisi (25 Oct., p. 503), the
upper illustration was mistakenly inverted to
show right-handed, rather than left-handed,
DNA coils. The source of the illustration of
the new model of linker histones and coiled
DNA should have been given as Pruss et al.

Letters to the Editor

Letters may be submitted by e-mail
(at science_letters@aaas.org), fax (202-
789-4669), or regular mail (Science, 1200
New York Avenue, NW, Washington, DC
20005, USA). Letters are not routinely
acknowledged. Full addresses, signa-
tures, and daytime phone numbers
should be included. Letters should be
brief (300 words or less) and may be
edited for reasons of clarity or space.
They may appear in print and/or on the
World Wide Web. Letter writers are not
consulted before publication.
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