well as ours. I do not know how rapidly
ATP concentrations change after death,
but it is clear that such changes are rapid
and drastic after ischemia (3). I urge that
rapid putative changes in ATP concentra-
tions with their consequences be taken into
account when postmortem observations are
interpreted.
Vernon M. Ingram
Department of Biology,
Massachusetts Institute of Technology,
Cambridge, MA 02139-4307, USA
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Multidisciplinary Activities at the
National Science Foundation

In Jeffrey Mervis’s article (News & Com-
ment, 3 Feb., p. 615) about the creation of
the new Office of Multidisciplinary Activ-

ities (OMA) within the National Science
Foundation’s (NSFs) Directorate for Math-
ematical and Physical Sciences (MPS),
Frank Shu, president of the American As-
tronomical Society, is-quoted as saying that
OMA was created without input from the
community. Nothing could be further from
the truth. The MPS Advisory Committee
has believed for some time that an office
like the OMA was needed to both engender
and address growing research and educa-
tional activities involving other research
and development agencies and the private
sector, as well as to coordinate MPS activ-
ities within the NSF. While many were
responsible for NSF multidisciplinary activ-
ities, the Advisory Committee saw the need
to have an office that was specifically ac-
countable for these important activities.
Following on these beliefs, the Advisory
Committee worked with the MPS director-
ate’s senior staff, as well as with many mem-
bers of the community, to help draft the
OMA. We sought broad input on the need
for OMA and got strong, broad support for
it. [We should also note that the Grant
Opportunities program (GOALI) was ap-
proved before the existence of the OMA and
is based on a rather successful model within
the Division of Mathematical Sciences.]
Those with disciplinary-oriented inter-

ests are understandably concerned about
the loss of resources to those who are inter-
ested in working with others in different
disciplines. In our judgment, however, the
creation of the new OMA represents a bold
move on the part of the NSF—done in
concert with the scientific community—to
respond to the changing reality of today’s

research enterprise.
Peter Eisenberger
Co-Chair, Mathematical and Physical
Sciences Advisory Committee, and
Director, Princeton Materials Institute,
Princeton University,
Princeton, NJ 08540, USA
Richard H. Herman
Co-Chair, Mathematical and Physical
Sciences Advisory Committee, and
Dean, Computer, Mathematical,
and Physical Sciences,
University of Maryland,
College Park, MD 20742-3281, USA

Three-Dimensional
Molecular Graphics

It is understandable that the protein crys-
tallographers interviewed by Stephen S.
Hall (Special News Report, 3 Feb., p. 620)

These new solid Phase
combs have done wonders

for my sequencing.

Why would you

need any combs?
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emphasized the importance of the program
FRODO (1) in their work. However, inter-
active three-dimensional molecular graph-
ics did not begin with FRODO in 1978, but
in 1964 with work on the Project MAC
display at the Massachusetts Institute of
Technology (MIT) (2) by the late Cyrus
Levinthal (then at MIT) and me (then at
Harvard University) (3).

The project MAC system was one-of-a-
kind, but once commercial interactive
three-dimensional computer graphics dis-
plays began to appear in 1967-1969, the
Division of Research Resources of the Na-
tional Institutes of Health encouraged both
Levinthal and me to establish computer
graphics laboratories at Columbia Univer-
sity and Princeton University, respectively.
This earlier work had the same motivation
as FRODO—to eliminate the use of large
and clumsy wire models.

Hall lists molecular graphics programs
now routinely used in structural biology and
states that “All these programs are, in a
sense, the children of FRODO.” They are
all, including FRODO, descendants of our
earlier work.

Robert Langridge

Computer Graphics Laboratory
University of California,

San Francisco, CA 94143, USA
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Three Presidents

Craig Halvorson and his colleagues (Re-
ports, 26 Aug., p. 1215) describe the design
and fabrication of a novel and extremely
fast optical image processor that uses the
nonlinear optical properties of conjugated
polymers. The device was demonstrated by
optical correlation of an image of U.S. Pres-
ident George Washington, with a second
image bearing likenesses of presidents
Washington, Thomas Jefferson, a rotated
Washington, and John Adams (clockwise
from top of illustration, p. 1892). Halvorson
and his colleagues conclude that the refer-
ence image of Washington is correlated best
with the unrotated likeness of Washington
in the second image (autocorrelation), as
one would expect. However, they also find
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that the next largest peak in the correlation
intensity is between the image of Washing-
ton and that of Jefferson, followed by Wash-
ington and a rotated image of Washington,
and last between the images of Washington
and Adams (1).

We performed a similar correlation
analysis, using conventional computation-
al tools, on the images used in Halvorson
et-al.’s demonstration. We digitized the
images appearing in the article and com-
puted the correlation intensity as a func-
tion of relative image shift. We found
a maximum correlation intensity corre-
sponding to the unrotated image of Wash-
ington, as did Halvorson et al. However,
we found the next largest peak in the
correlation intensity corresponding to the
image of Adams, not Jefferson, and the
smallest peak corresponding to Jefferson,
not Adams. This result is reasonable, giv-
en that both Washington and Adams are
looking to their right and shadowed on
their left, whereas Jefferson is looking to
his left, and shadowed on his right. For
this heavily shadowed black-and-white
image, the correlation intensity is more
sensitive to the subject’s orientation and
illumination angle than it is to subtle dif-
ferences in facial features.

Halvorson et al.’s demonstration of their

What do most people with threadlike cranial outgrowth reach
for after a shower? What revolutionary new tool for automated
DNA sequencing controls everything from capture of crude PCR®
products to ensuring results are generated quickly and easily? The
one answer to both these questions—combs.

In fact, new solid phase sequencing combs let you process
samples with ease, reduce your pipetting by about 70% and
speed up your sequencing. What’s more, these combs give you
control over it all at the prep stage. So where can you find these
little wonders?.. _

In the AutoLoad™ Solid Phase Sequencing Kit from Pharmacia
Biotech—a product that quite literally puts the future of sample
handling and DNA sequencing in the palm of your hand. With
AutoLoad, your sequencing results will come faster as you sim-
ultaneously prepare 10 samples in the same time it now takes you
to do one. The AutoLoad combs allow for easy elution into an
ALF"DNA Sequencer gel cassette without having to split samples

or do centrifuging for sample clean-up—just stick them in and
your sample handling is finished.

Since the eight streptavidin-coated comb teeth bind the
biotinylated PCR products virtually forever, you won’t have to
pipette material from tube to tube. This patented technique is also
partly a purifying step and is the most innovative way of preparing
material for sequencing to date.

If permanently securing samples to the teeth of a comb sounds
like a simple enough solution, that’s only because it is. But who says
a major step forward in sample handling has to be complicated?
You'll certainly never hear that from Pharmacia Biotech.

Just call 1 (800) 526 3593 in North America, or +46 18 16 5011
from the rest of the world, and we’ll send you a brochure that shows
how combs make molecular biology research easier for you. But
don’t be surprised if you hear words like threadlike cranial out-
growth coming across your phone’s ear piece.

After all, we’re scientists.

Pharmacia
Biotech
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