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Rockefeller Receives
Funding to Create a
“New Kind of Biologist”

Interdiciplinary Training Program Brings
Biology Together With Physics, Math,
Chemistry, and Computer Science

by James L. Ulrich

Rlockefeller University has received a $2.5 mil-
ion, five-year grant from the Burroughs
Wellcome Fund. The award will be used to fund
partially the Interdisciplinary Training Program in
Physics, Chemistry, and Biology which has recent-
ly been established by the. Uniyersity.
Additionally, a portion of the award will be used to

create a Biophysics Teaching Laboratory.
The Interdisciplinary Program is intended: 1o
bring together graduate and post-doctoral. students

in the mathematical, physical, chemical, and com-
puter sciences, with the purpose of groeming those

students to work on problems in biology and med-
icine. The Program will be co-directed by Dr.

<~ Stephen K. Burley, ﬁg{hmphys‘@ and medical sci-

entist, and Dr. Albert Libchaber, an expenmental
physicist.

The award is significant in that- traditional
sources of research funding such as the National
Institutes of Health are not widely available to
interdisciplinary programs, because these pro-
grams are generally of a more theoretical nature
and less likely to yield relatively immediate divi-
dends such as new treatments for disease. “By its
very nature, interdisciplinary research represents
some risk of not getting a result. If you’re trying to
do something that’s relatively new in an estab-
lished area, you can present evidence which allows
one to make a good case that you’ll actually be
able to do the research. At the NIH, if you can’t
present a clear road map from the starting point to
the result, it’s very hard to get funded for any kind
of scientific project,” notes Burley.

For an interdisciplinary research project, the
task of soliciting NIH funding is particularly oner-
ous. The project must be evaluated by NIH-
assigned experts in each of the different fields
which the project incorporates, and these experts
" must concur that the project is viable. “That’s not
an easy task,” Burley observes. “As the successes
come, it will be easier to persuade people. But for
now, if you wrote to the NIH requesting money for
a training grant of the type that we’ve proposed
here, it would not be funded.”

On the other hand, private foundations are
more willing to finance research projects which
carry a level of risk. As Burley notes, “they’re not
spending the taxpayer’s money. I don’t think that
a review panel at a private foundation has the

Continued on Page 6
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Stony Brook Astronomers Claim Discovery

of Most Distant Galaxies Ever Observed

Epochs Reach Back Near the Time of the Big Bang
by Dan Coulter, ASN&R Staff Writer

uring ten consecutive days in December of

1995, the Hubble Space Telescope was
focused on a small patch of sky just above the Big
Dipper that was seemingly blank to even the most
powerful ground-
based telescopes.
Much to the
amazement of

images produced

time revealed over
1,500 previously
undlscovered
galaxies, some o
which are estimat-
ed to be far more
distant — " and
formed far earlier
— than any previ-
ously seen.

Modern cos-
mology, the study
of the physical
nature and origin
of the universe,
began early this
century when

Albert Einstein pubhshed his theories of relativi- -

ty suggesting that space and time are components
of a single entity. Einstein went on to demonstrate

“space-time’s” relation to gravity and the distrib-
ution of matter in the universe, and the work of
other scientists such as Edwin Hubble then
revealed that the universe is expanding. Since
then, the study of cosmology has become the joint
effort of astronomers and physicists to under-
stand the origin, evolution, and fate of the uni-
verse.

Drs. Kenneth Lanzetta and Amos Yahil of
Stony Brook, together with their colleague Dr.
Alberto Fernandez-Soto of the University of
Cantabria in Spain, are among the many
astronomers scrutinizing the Hubble images for
distant galaxies. “The search for very distant
galaxies has been going on for over twenty years.
We want to understand how galaxies formed and
evolved into the objects that we see today,” said
Lanzetta. According to Lanzetta, the study of dis-
tant galaxies could also provide significant clues
into the shape or geometry of the universe as well.

“Because light travels at a finite speed, the

The arrow points to a galaxy that might be the most distant known
object in the universe. Image obtained by the orbiting Hubble Space
Telescope producing deep field images.

galaxies are seen as they were in the distant past”
said Lanzetta. Big Bang theory holds that the uni-
verse began with a singular event, much like a
vast explosmn, sometlme between 10 and 20 bil-
lion years ago. In
the first few min-
utes following this
‘event, the universe
‘began to expand
and matter began
1o cool. At some
fater point, it is
‘believed that
galaxies began to
form when vast
clouds of gas con-
tracted, and an epi-
demic of star for-
mation was .trig-
gered. It can be
‘assumed from the
Big Bang theory
“that the very first
galaxies that
formed will appear
at greater distances
'today, due to the
fexpansmn of the

universe.

In a paper that- appeared ‘this year in the June
27th issue of ‘Nature, the team published their
study of the Hubble images heralding the discov-
ery of the most distant galaxies observed to date.
More specifically, Drs. Lanzetta, Yahil and
Fernandez-Soto claim they have discovered six
galaxies that are perhaps twice as distant as any
previously known. They further suggest that these
galaxies may have existed when the universe was
less than 5% of its present age — only a few hun-
dred million years after the Big Bang.

Continued on Page 10

Inside...

Feature Articles Overview..............ccoceconncinnin 3
Recently Published Research ..................... 11
Calendar of Seminars & Colloquia............... 14
Readership Service Card..........c.c.ccoeeririanes 22




What do the top 25 universities
1n the nation have in common?

SPSS

Grade Point Average by Gender
Midwestemn Universities

Grade Point Average in Relation to Number of Hours

Loos aa 2 Fowrs por Day @A | 0 2
Tws - Fowr Howrs por Day. A 275 2w

SPSS is the proven leader

in desktop statistical software
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easy-to-use interface, clear
graphics, organized tables
and powerful statistics make it
easy for your students, faculty
and institution to succeed.

The top 25 of “America’s Best Colleges™ all rely on powerful
SPSS statistical software to enhance students’ coursework in
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SPSS is easy to teach and learn, freeing instructors and students
to focus on course materials and research projects. For over 25 years,
administrators, professors and researchers have incorporated SPSS
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= Psychological/Behavioral sciences
= Political science
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= Business, and more...
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= Research methods
= Social sciences
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choice for institutional research and resource management.

SPSS’ flexible licensing programs make SPSS available on
campus to students, faculty and staff. And, special student licenses
make SPSS affordable for home use.

With SPSS, powerful add-on modules enable you to expand
and customize your system. Plus, SPSS is available for a number
of different platforms.
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Study of RNA Splicing Factors Questions Central Dogma, Provndes for Tremendous ’Biological COmplexny

by Alan Packer

Ithough Francns Crick’s central dogma of
molecular biology (DNA makes RNA

makes protein, with apologies to the retrovirus-

es) is simple enough to be placed on even the

smallest bumper sticker, the mechanisms.

underlying the translation of genetic informa-
tion into enzymes, cells, tissues, and organisms
appear to be dauntingly complex. James
Manley, professor and chairman of the
Department of Biological Sciences at
Columbia University and recent recip-
ient of an NIH Merit Award, is one of
the leading investigators in the field of
RNA splicing, a burgeoning area of
research on the ways in which frag-
ments of transcribed RNAs are cut and
spliced together to generate a mature
messenger RNA that will be translated
into protein.

An evolving rule of thumb in the
study of gene expression is that every
step in the process from genotype to
phenotype is tightly regulated.
Examples range from the inhibition of
transcription by DNA methylation to
modifications like polyadenylation
and phosphorylation that affect trans-
lation and protein activity, respective-
ly. The 1977 finding by Philip Sharp,
Richard Roberts, and their col-
leagues—that adenoviral genes had a
split structure—was an equally impor- |
tant discovery in the field of gene |
expression. Work by a number of
investigators determined that intervening
sequences (introns) are spliced out and the
expressed sequences (exons) joined together to
form the mature mRNA. The subsequent find-
ing that cellular genes in eukaryotes had a sim-
ilar structure led to the realization that alterna-
tive splicing of mRNAs could produce a large

number of protem products from a smg e tran-
scription unit, perhaps dependent on cell type.
Thus, a limited number of genes could
encode a much larger number of functions. By
mixing and matching components, this kind of
combinatorial system allows for the develop-

_ment of biological complexity, as evidenced by

the effectiveness of our mix-and-match

Dr. James L. Manley, Biological Sciences, Columbia

immune systems in recognizing an extraordi-
nary array of foreign antigens.

Dr. Manley’s work in the area of RNA
splicing has focused primarily on an attempt to
identify the factors that regulate the splicing
events in both viral and cellular transcription.
The NIH Merit Award, established to provide
long-term support for productive researchers, is

in part a recogmtlon of the 51gmﬁcance of h1s
contributions to the field.

Manley’s interest in splicing grew out of a
general interest in mRNA production in vitro,
fostered by undergraduate study at Columbia
and postdoctoral work with Malcolm Gefter
and Philip Sharp at MIT, shortly after Sharp’s
initial work on adenoviral splicing that would
eventually win him a Nobel Prize.

As an independent scientist,
Manley has used what he calls
“pseudogenetic assays” to identify the
factors that regulate splicing. Although
yeast is the most suitable organism for
genetic approaches to cellular bio-
chemistry, Manley points out that there
is a limited amount of regulated splic-
ing in yeast, and some of the key play-
ers in splicing in mammalian cells do
not appear to be present in yeast cells.
As such, he has studied SV40 early
pre-mRNA splicing as a model of the
splicing events that occur in mam-
malian cells.

Splicing is regulated by spliceo-
somes—large complexes of RNAs
(small nuclear RNAs, or snRNAs) and
proteins (many are termed SR proteins
because they are rich in serine and argi-
nine residues). The spliceosome com-
plex mediates the two essential steps of
| the splicing reaction: 1) cleavage at the
5’ splice site, followed by 2) cleavage
at the 3’ splice site and ligation of the
5’ exon to the 3’ exon, with the spliced out
intron released in a “lariat structure.” A num-
ber of investigators, including Manley, have
been attempting to define the individual com-
ponents of the spliceosome that are required for
each step, with the ultimate goal being the
reconstitution of a complete splicing reaction in
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A Year-End Report

At this time, one year ago, we were working diligently to begin production of what was then called Campus Science
Newspapers, to serve the academic/scientific community at The State University of New York at Stony Brook. We published
our first issue in March, and then another in April. We spent the summer preparing to expand our circulation to include
many of the major academic research institutions in New York City. We also decided to change our name to Academic
Science News&Review, to describe better what we are and what we do. In October, we printed two separate issues, one
for Stony Brook and one for New York City, which included Columbia University, New York University, Cold Spring Harbor
Laboratory, and The Rockefeller University. In November, we merged the two issues and created a regional New York
Edition, adding Mt. Sinai and Albert Einstein medical schools to our circulation.

We have received many phone calls, letters, and email consistently welcoming our efforts and a number of depart-
ments and libraries have asked that they be supplied with an increased number of copies to meet the sizeable demand. In
the coming year, we plan to expand our coverage even further, to include major research universities in Boston.

We want to thank our staff for their work this past year. We could not have funded the newspaper without the hard
work of Tanya Tohill, Debbie Dellasso, and Cherylann Frank. Kristin Harrison and Daniel Huber gathered all the information
included in our centerspread calendar, which is the most complete and comprehensive such calendar now available. We
would also like to thank the members of our editorial staff and our contributing writers, whose efforts mean so much to
this newspaper.

We wish health and happiness to aII in the coming year. Happy Holidays!

~ Matthew S. Seidner, Publisher Peter S. Bernstein, Editor-in-Chief

Please send your comments by mail to the address below or by email to editor@pdpub.com.
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Academic Science News&Review, New York Edition is published monthly. The entire editorial content of this publication is copyrighted and all rights

are reserved. This publication may not be reproduced in whole or in part without the expressed written permission of Academic Science

News&Review, New York edition, Inc., except for academic purposes. We are not responsible for the content of truthfulness of any advertisement here-

in contained. Abstracts, event information, feature artlcles, editorials, and any other matenals are accepted either by mail at the above address or via
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Academic Science News&Review
mailed directly to you at the lab or at home?

Fill out and return the following information.

Name

Address

Phone Number/email

Rates: Faculty/Staff: $19. Graduate/Undergraduate: $14

Please mail check or money order to:Subscriptions: 2780 Middle Country Road, Suite 213, Lake Grove, New York, 11755
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QUALITY ALL STEEL & STAINLESS STEEL CONSTRUCTION

Air Crafters introduces a e
complete line of Clean Room ::;_Q T
Contamination Control equipment | A O |

and furniture. We are dedicatedto — —
providing the full spectrum of L e el e e SR

contamination control technologies,

services and equipment to meet the
ever-expanding needs of our
customers.

Our 17 years of precision
sheet metal manufacturing, design and
engineering capabilities can be
brought to bear to solve the most
complex clean process, custom
equipment design requirements or
performance specifications. All of our
products are fabricated from stamless
steel, painted steel or are
polypropylene lined.

With over 45,000 square feet
of manufacturing space and fully
automated production capabilities
(CAD/CAM), we produce high
quality products at a low cost and we
deliver on time.

Lab Crafters, concentrates on

producing a line of superior-quality
standard casework and fume hoods.
The complete Lab Crafters line is
fabricated from painted steel or
stainless steel for use in laboratory,
industrial, medical, and educational
environments.

These exceptional products
have gained wide acceptance within
the architectural community. Merck,
Exxon, Johnson and Johnson, AT&T,
Rockefeller University, and
Brookhaven National Laboratories are
among our many satisfied customers.

We manufacture only
enduring, trouble-free equipment, to
meet the highest standards. Our
design staff creates aesthetically
pleasing laboratory furniture and
casework to compliment existing
facilities or to produce the high-tech
look of the future.
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e Pass Thru Air Locks § E | - | - 'l |» Narcotics Cabinets
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Continued from Page 1

sense that they’ve got to be able to certify that the project is going to be suc-
cessful. There are some projects for which you’ve just got to be able to take
risks.” Burley asserts that “this is particularly true in the context of interdisci-
plinary research, where it might take some time to apply the existing technol-
ogy of one field to another.”

Accordingly, Burley doubts that the Burroughs Wellcome Fund, which was
created in 1955 by the Burroughs Wellcome pharmaceutical company, has any
expectation of realizing immediate gains in the pharmaceutical industry as a
result of the work being done within the Interdisciplinary Training Program.

Yet Burley believes interdisciplinary research will be a key to future gains
in medicine, and suggests that Burroughs Wellcome shares his view. “They,
like Rockefeller University, seem to believe that the future of biology is to a
large part going to come from the application of the more quantitative sciences

N[jir.wsitéb;\?eiﬁiki Burley, Rockefeller University photo:Robert Reichert

to biological problems.” :

Historically, the “more quantitative sciences” have been physics and chem-
istry. Burley acknowledges that past efforts to merge these disciplines with
biology were not always successful, in part because there weren’t enough sci-
entists interested in applying physics and chemistry to biology problems. One
aim of the Interdisciplinary Training Program will be to entice graduate and
post-graduate physicists, chemists, mathematicians and computer scientists to
come to work in a group of biology laboratories which have been recently cre-
ated at Rockefeller University.

The laboratories include the Protein/DNA Technology Center, the Electron
Microscopy Facility, a mass spectrometry center, a nuclear magnetic resonance
spectroscopy facility, three x-ray crystallography set-ups, and a proposed
BioPhysics Training Laboratory. “We’re trying to create a new kind of biolo-
gist,” says Burley. “Our goal is to try to attract very good students from physics
and chemistry, who are already pretty expert in those areas, and expose them
to biology, and help them find avenues where they can actually apply the tech-

nologies that they’ve learned, either as undergraduate students or as graduate
students, to biological problems. Part of the challenge for them will be to learn

the language of biology.” :
Defection Systems Signal Im'_‘sd”"i"“ Chromogen/Substrates For biology, it seems, has a rather intimidating vernacular. Notes Burley,
Tomor Marker Antibodies ~ Cell Adhesion Enzyme Reogents “every specialty has its own code, its own language. Those specialized words
B’:ﬁ: @‘"&'&dm Apopless : ?ummA:nﬁ: are used to keep others out, and of course for efficient communication. Every
:;P'P;:"g ; W A i A'y(m s subset of society has its own language which has the pragmatic effect of creat-
Chesmvoges/Suliiale: Bop wacies Soohoross [oaohs ing a private corpmunity, and b.iologists are no different. Sq one of the things
Avtohiskosaining Siciom. - el hkith StreptavidinyBiofin Reagents lwe have to do with people coming from chemistry and phys1c.:s is to l}elp them
ol i and more. ~ ond more. earn the language. We actually developed a new course this year in which,
Tel: 4158714494 - Fax: 415.871-4499 - Customer Service: 1- over the space of two months, through a very intensive series of lectures, stu-
E-Mail: tech@zymed.com - Web Site: http://www.zymed.com dents get exposed to a very very wide range of biology, and hopefully of the
——— sort of three letter abbreviations” which are ubiquitous in the biological sci-
m LAIORATORE Inc. ences. Burley admits, “if you don’t know the tgree letter abbreviatgions, the
o ﬁ"s':%%i.mmmﬁ e N AR e TLAs, you just can’t function, because you don’t know what people are talk-

E-Mail: tech@zymed.com - Web Site: hitp://www.zymed.com mg about.”®
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Probing thé MyStéry df Touch Througﬁ ’M'oﬂleculél; 'Gén—etic\s

by Gretel Schueller, ASN&R Staff Writer

Martin Chalfie

Biological Sciences, Columbia

hen we touch something—the velvety nose
of a dog, a burlap sack, a rose petal—we
set in motion a complex web of touch receptors,
making them fire by exposing them to a sensa-
~ tion, changing it, exposing them to another. The

brain reads the firings and stopfirings like Morse

Code and registers cold, rough, silky. But how we
feel—how receptors cells in the skin receive and
translate these mechanical stimulations into elec-
trical messages that pulse to the brain is not well
understood by scientists.
Martin Chalfie, a profes-
sor of biological sci-
ences at Columbia
University, however, has
developed the first mole-
cular model that offers
an explanation of the
sense of touch. ;

“This is a major type |
of stimulus for which no | .
molecular receptor has
been identified in ani- g
mals,” says Chalfie.
“This work offers a start
in that direction.”

The sense of touch is
vital not only for feeling, [§
but also for balance,
movement, and hearing. |
Sound waves, for exam- ¢
ple, strike the eardrum,
transmitting the vibra-
tions to the cochlea. The
receptor cells in the
cochlea then translate the movements to the otic
nerve, which carries the information to the brain.

“As opposed to something like the visual sys-
tem where you can easily take out tissue, the
receptors for touch are all over the body,”
explains Chalfie. “To try and get them molecular-
ly is an extremely daunting task.” He and his col-
leagues took another approach: “We let the organ-
ism tell us—an organism defective in the sense of
touch.” Through experiments with the micro-
scopic roundworm, Caenorhabditis elegans, they
have described a model for the mechanotransduc-
tion apparatus, the way mechanical contact trans-
lates into sensation.

The roundworm, a premier organism for
development studies, matures from an egg to a
one millimeter adult in about three days. In addi-
tion to its rapid growth, the worm is also trans-
parent, allowing a window for watching the ani-
mal’s cells divide. “We know what every single
cell looks like,” says Chalfie. All 302 nerve cells
and their connections have been well studied.
“It’s also a model system of the genome project.”
He believes it will probably be the first multicel-
lular animal to have all its genes sequenced.

Normal roundworms respond to the gentle touch
of an eyebrow hair glued to the end of a toothpick
by moving in the opposite direction. (Eyebrow
hairs, says Chalfie, are ideal because they’re per-
fectly tapered and easy to manipulate under a
microscope.) Of the 306 nerve cells, 6 were deter-
mined to play a major role in sensing touch. Both
through surgery and selective breeding, Chalfie
and his colleagues have reared more than 500
mutant roundworm-strains that are touch insensi-

Dr. Martin Chalfie, Biological Sciences, Columbia

tive. These mutant worms either lack the receptor
cells, or the cells are non-functioning.
Experiments with the mutants allowed Chalfie to
pinpoint a series of 12 genes that in some way
control the development or function of a round-
worm’s six touch cells. So far, they’ve managed
to clone eight of the genes, which are dubbed mec
for mechnosensory. “The dominant enhancement
and suppression exhibited by the mutations sug-
gested that the products of several touch genes
interact.” The work, says Chalfie, “is really about
these 12 genes. Getting the sequence of these
genes has led us to propose a model of how a
receptor cell works.”

A cross-section of a roundworm receptor cell
depicts a cell jam-packed with a network of
microtubules, strands of the cytoskeleton. Larger
in diameter than the microtubules of non-touch
cells, these cylindrical strands are tethered to
channels on the cell’s surface. Chalfie believes
that these channels on the surface of receptor
cells are the key to the process of sensing touch.
On the outside of a cell, the channels are held in
place by a coating of proteins, including collagen.
According to his model, when a cell is jarred, the

microtubules tug on the channel, distorting it and
allowing charged ions to flow into the cell. The
ions depolarize the cell, setting up an electrical
stimulus that is eventually passed on to the brain.
Since the microtubules are linked together in a
network, any disturbance to them could open sev-
eral channels at once.

The products of the twelve mechanosensory
genes isolated interact to build various elements
of the cellular sensing apparatus: channels, extra-

' = cellular proteins, micro-
| tubules, and proteins that
regulate the whole
| process. Many mutant
roundworms that were
touch-insensitive lacked
the larger diameter
microtubules or protein
coating on the cell. Some
lhad no microtubules at
8l all. Other mutants had

|

| touch cells that swelled
| and died when stimulat-
ed. Chalfie believes the
lysing of the touch cells
was caused by channels
in the mutant cells stay-
l ing open too long, bring-
L] ing in a continuous influx
{of ions that eventually
caused the cell to
explode.

The exact chem-
listry of the process—
photo:Joe Pineiro G e Row through
the channel and how they create an electrochem-
ical response—is still being investigated. But
Chalfie has observed some interesting connec-
tions that may eventually explain how touch
works in other animals and humans. For example,
the middle part of the mec-2 gene sequence looks
very much like that for stomatin in human blood.
When stomatin is missing in the blood, the dis-
ease causes red blood cells to lyse. Chalfie sus-
pects that stomatin may actually be connected to
the channels and microtubules, responsible for
regulating ion channels.

“The cloning is almost done and the animal
has served us extremely well,” says Chalfie.
“Now we’re testing [the model] electrophysically
and biochemically.”

Working as a post-doc with Sydney Brenner
in England, Chalfie has since spent almost twen-
ty years delving into the mysteries of touch. For
the past fourteen of those productive years, he’s
been at Columbia, where he’s most recently
reported aspects of his work in the June 1996
issue of the Proceedings of the National Academy
of Sciences, along with post-doc Guy Caldwell
and graduate student Guogiang Gu.l
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Ammal Life Appears Older than Fossil Record Suggests

Gene Sequences Reveal Dlvergence of Modern Anlmals Happened One Bllllon Years Ago

by James Pollchak

group of scientists at the State
University of New York at Stony Brook
have conducted research that suggests that
the divergence of animal life on earth
occurred at a much earlier date than previ-
ously thought. Their work, reported in
the journal Science in October, use
~ gene sequences as a kind of molecular |
clock to determine when the major E
groups of animals first split in primor-
dial oceans. The date they set for this |
occurance is approximately one billion E
years ago, twice as long ago as mos
believed. _
The fossil record leads evolutionary
biologists to believe that animal life,
which is multicellular, has a nervous
system, and can move about using
muscles, appeared about half a billion
years ago. Fossils of nearly all major
groups of animals have been found dat- |
ing from around this time. This great
development of animal forms is known Il
as the Cambrian Explosion. There is, howev-
er, little evidence in the fossil record of ani-
mal life before this time, and it is difficult to
base a strong theory on a lack of evidence.
Gregory A. Wray, Jeffrey S. Levinton,

groups They compared these sequences for
a number of different kinds of animals, from
vertebrates to molluscs. All of the evidence
pointed to the same date for the divergence of
the major animal groups, about a billion

Df,'Gré‘Qory Wlay, Ecologyta?wd Evolution, SUNY Stony Brook

years ago. The scientists also used their data
to examine more closely differences among
some of the particular groups they studied,
and offered dates for when this groups
diverged from each other. This research

and Leo H. Shapiro of the Department
of Ecology and Evolution at SUNY
Stony Brook compared differences in |
gene sequences among various groups |
of animals living today to determin
when these different groups diverged |
from each other. This technique, which |
has been used in the past to determine |
when the common ancestor of modern |
humans lived, uses differences in gene
sequences for assorted proteins as a
molecular clock. As time goes on, the
genes encoding the information to
make a protein slowly mutate and |
become more and more different in dif
ferent populations. By determining the |
rate of mutation, the amount of time
since the groups shared a common
ancestor can be found. It is usually assumed
“that although the rate of mutation may
change, getting faster or slower for some
periods, in the long run these differences will
average out and the rate will be effectively
constant. :

Wray, Levinton, and Shapiro examined
the gene sequences of seven genes encoding
common proteins, and nucleotides which had
been well-studied in a wide variety of animal

Dr. Jeffrey Levinton, Ecology and Evolution, SUNY Stony Brook

argues strongly that animal life appeared on
earth long before it was previously thought
to, and that the various forms of animal life
began diverging from each other long before
the Cambrian Explosion.

This work, which conflicts directly with
the fossil records and the most prominent the-
ory of animal development, has been rather
well received. Levinton said that “in the past
month, we have not heard many objections—

farmfewe-r than expeeted.”

Some have
expressed doubts about the molecular clock
technique used, while others have agreed that
they expected all along that animals emerged
before the Cambrian period.

If animals appeared one billion years
ago, as their genes suggest, why is there
so little evidence for them in the fossil
record? The answer favored by
Levinton and others is that these early
animals were “small and very soft” and
unlikely to leave fossils. Geerat J.
Vermeij, of the Department of Geology
at the University of California at Davis,
wrote in an editorial in Science that ani-
mals alive today which are likely to
resemble the early soft-bodied ances-
ors of all animals are not in fact found
as fossils. While this makes it doubtful
| that fossils of the earliest animal life
will be found, Levinton offers some
hope.

Levinton compared the current situa-
tion with that of the sixteenth century, when
great interest was first taken in the fossils
which were being unearthed. “People of the
time simply didn’t know what they were
looking at. It took time for them to realize
what fossils were and that there were
previously unknown forms of life which
| were no longer around,” he said.
| Similarly, researchers today may not be
finding fossils of early animals because
they aren’t sure what to look for.
il According to Levinton, though, some
| progress is being made, noting that
| “some of my colleagues around the
| country have found what they believe is
| fossil evidence for early animal life,
including what may be animal burrows
in rocks one billion years old and a pos-
| sible cone-shaped animal fossil in an
egg that might lead to discoveries far
earlier in the fossil record.” It may be
expected that if the molecular clocks of
the genes examined by these
researchers are accurate, then more evidence
will be found for animal life in pre-Cambrian
times. As more gene sequences are deter-
mined, they should also support the one bil-
lion year date for the emergence of animal
life, as well as pinpoint it more accurately.
The times of divergence of the major animal
groups should also become better known,
giving a more accurate picture of our family
trec.l
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hytoplaikton are the lun-g-s — and the lifeline

— of the planet. But without a balanced diet
that includes iron, these tiny ocean plants cannot
exhale the oxygen we humans breathe, nor inhale
the carbon dioxide we, our cars, and our factories
spew out. ;

So report scientists from the U.S. Department
of Energy’s Brookhaven National Laboratory
(BNL) and their colleagues, in two papers in
Nature: one in the October 10 issue, and one that
appeared August 29. Both describe results col-
lected on two 1995 research cruises — one near
the Galapagos Islands, the other in the subarctic
Pacific. The studies’ results add to what is known
about an important cornerstone of the global
ecosystem.

On the Galapagos cruise, described in the
Oct. 10 article, a BNL-designed instrument
helped prove that underachieving phytoplankton
could be revved up to consume more carbon
dioxide if they got an iron supplement. The
August article discussed a BNL-developed mole-
cular detection method that showed that subarc-
tic phytoplankton are underproductive because
they’re stressed for iron.

Both studies answer longstanding questions
about phytoplankton. But the scientists adamant-
ly state that fertilizing the ocean with iron would
not be a “quick fix” for the potentially climate-
changing effects of humankind’s carbon dioxide
production. “Too many factors would erase any
increase in carbon dioxide absorption, not to
mention the risks of such a huge environmental
manipulation,” said BNL oceanographer Michael
Behrenfeld.

Phytoplankton are tiny single-celled plants,
trillions of which have floated freely on the
ocean’s surface for nearly 3.5 billion years.
Together, they process about 40 percent, or 43
billion tons, of the world’s carbon annually,
much of it atmospheric carbon dioxide.

When phytoplankton do not get all their nec-
essary nutrients, say the scientists, they cannot
absorb as much carbon dioxide as usual. The two
cruises studied areas of ocean where phytoplank-
ton productivity is “limited” by lack of iron, so
that they cannot take full advantage of abundant
nutrients such as nitrogen and phosphorous.

Underwater Overachievers

In the Galapagos study, scientists fertilized an
underproductive patch of the South Pacific with
iron three times over eight days, while taking
measurements to see how phytoplankton activity
in the 25-square-mile area changed.

The result was dramatic: within 32 hours of
the first application, an area 6 miles wide and 81
feet deep turned green with phytoplankton. The
effect lasted two weeks. “Our boat towed BNL’s
submersible instrument, which repeatedly dove
down to 200 feet and returned to the surface, tak-
ing readings all the while. We could see immedi-

‘atel); how”thé”phytbﬁlanktdﬂ résponded to the

iron — their photosynthetic efficiency increased
tremendously in the first 48 hours,” said
Behrenfeld. A second instrument inside the boat
showed that the phytoplankton began making
much larger “antennae” to capture sunlight, in
order to take advantage of the iron-rich diet.

The team calls the effect “bottom up” control
of phytoplankton, to contrast it with the long-
held “top-down” control theory that says that tiny
animals called zooplankton were eating the phy-
toplankton as fast as they grew. The BNL scien-
tists show that it is nutrients, not grazing, that
restricts the population. But they stop far short of
saying that adding iron to underproductive patch-
es of ocean could slow global climate change.

The experiment was led by scientists from
Moss Landing Marine Laboratories in California.
The researchers who designed and built
Brookhaven’s instruments with funding from the
U.S. Department of Energy and NASA also
include BNL’s Zbigniew Kolber and Paul
Falkowski, and scientists from Britain’s
Plymouth Marine Laboratory.

: Lack of Iron Stresses Them Out

It may be easy to tell when humans are
stressed, but what about phytoplankton? BNL
biochemist Julie LaRoche and her colleagues
reported in Nature on August 29 that they have
devised a phytoplankton stress test and used it in
the waters off of Vancouver, British Columbia.

The test takes advantage of the fact that phy-
toplankton living in iron-poor oceans “make do”
by substituting an iron-free protein, flavodoxin,
for their usual ferredoxin, which has to be made
with iron. “So, by detecting whether the phyto-
plankton cell is making flavodoxin, we can tell if
it’s stressed for iron,” LaRoche explained.

In May and September of 1995, LaRoche and
her colleagues sampled populations of diatoms, a
kind of phytoplankton known to be particularly
sensitive to iron deficiency, at five stations in the
ocean. Their 560-mile course ran from just off
Vancouver to the center of the Pacific Ocean.
After collecting the samples, they mixed phyto-
plankton cells with antibodies that bound to
flavodoxin and revealed how much there was.
They found that phytoplankton taken from off-
shore, iron-poor waters had nearly 200 times
more flavodoxin than those from fertile waters
close to shore. The test may help oceanographers
with their experiments, since it can indicate phy-
toplankton iron-stress levels in water samples
carried home from a research cruise, without
sophisticated equipment or large-scale fertiliza-
tion. '

The study, which included scientists from the
University of British Columbia, the University of
Delaware and the Plymouth Marine Laboratory,
was funded by DOE, the National Science
Foundation and the Canadian Joint Global Ocean
Flux Study.m
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Continued from Page 1

The implications of the team’s findings have a
direct impact on two very important cosmological
issues which dominate the field today: the evolu-
tion of galaxies, and the determination of the uni-
verse’s geometry. According to Lanzetta, these
two issues are intimately coupled.

THE EVOLUTION OF
GALAXIES

After obtaining the Hubble
deep field images, the team set
out to catalogue a total of 1,683
celestial objects recorded by the
telescope. Among this number,
the team identified six very dis-
tant galaxies. The next step was
to determine their distances by
calculating the galaxies’ “redshift
“ value. This value is based upon
the relationship between speed
and distance in the expanding
universe. In 1929, Edwin Hubble |
showed that, due to the expansion
of the universe, distant galaxies
are receding from our viewpoint,
with a velocity of recession pro-
portional to their distance from
us.

It has been estimated that many ‘billions of
cubic miles of new space appear between the
rapidly receding galaxies every day. The resultant
velocity of their motion away from us means that
blue light leaving a distant galaxy arrives at the
Hubble as red light due to the increased wave-
lengths produced by the speed at which it is trav-

eling away from the telescope. For a nearby
galaxy, the spectrum’s shift from blue to red is
relatively small—but for a distant galaxy the shift
is dramatic, because more distant objects recede
from us with greater velocity. Hence, the higher
the redshift value, the more distant the object.
“The way to get an absolute, unambiguous
identification of a galaxy and its distance is to

Dr. Amos Yah|l Astronomy Program Earth&Space Scrences SUNY SB

obtain a spectrum of the object and to look for
narrow emission or absorption lines of various
elements such as hydrogen, oxygen, or iron. Once
you have done that, you may determine very pre-
cisely the redshift of the galaxy,” indicated Dr.
Lanzetta. Since elements emit spectra consisting
of light of known wavelengths, the degree of red-
shift can be determined by comparing the known

wavelengths to the observed ones in the spectra of
distant, fast-receding galaxies.

The problem facing the team, however, was
that these newly discovered galaxies were too
faint to allow the team to obtain spectra directly.
To obtain redshift estimates indirectly, the team
inferred the galaxies’ distances by taking closer
galaxies at known distances and artificially red-
shifting them on a computer by
different amounts until they
matched the spectra seen in
Hubble Deep Field images. On
he basis of these estimates, the
eam reported redshift values for
some galaxies to be as high as six.
Prior to this study, the highest red-
shift value assigned to a distant
galaxy was three.

Not unexpectedly, other
astronomers question the team’s
redshift estimates for these distant
galaxies because definitive con-
clusions will be possible only
with further data. Although the
eam agrees with this, they are
confident that their redshift esti-
mates are accurate. Up to 85% of
the team’s original estimates for
some (relatively) brighter galaxies have been con-
firmed by other researchers using direct spectro-
scopic techniques since their paper was published
last June. The remaining 15% of the estimates
have not been confirmed, but Lanzetta maintains
“that our technique works because it seems to
hold up in a regime where it can be tested. Our

Continued on Page 20
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Abstract

Hippocampal neuron loss is widely viewed as a
hallmark of normal aging. Moreover, neuronal
degeneration is thought to contribute directly to
age-related deficits in learning and memory
supported by the hippocampus. By taking
advantage of improved methods for quantify-
ing neuron number, the present study reports
evidence challenging these long-standing con-
cepts. The status of hippocampal-dependent
spatial learning was evaluated in young and

aged Long-Evans rats using the Morris water
maze, and the total number of neurons in the
principal cell layers of the dentate gyrus and
hippocampus was quantified according to the
optical fractionator technique. For each of the
hippocampal fields, neuron number was pre-
served in the aged subjects as a group and in
aged individuals with documented learning and
memory deficits indicative of hippocampal
dysfunction. The findings demonstrate that hip-
pocampal neuronal degeneration is not an

inevitable consequence of normal agmg and
that a loss of principal neurons in the hip-
pocampus fails to account for age-related
learning and memory impairment. The
observed preservation of neuron number repre-
sents an essential foundation for identifying the
neurobiological effects of hippocampal agmg
that account for cognitive decline.

RFIEASEOFMAIARIACIRCUNEH)ROZDHEPRUI‘EINNIOTHEH(B[(IL

 Molecular & Biochemical Parasitology. 81(2)-151-170, 1996 Oct 30.

‘Hugel FU. Pradel G. Frevert U.

LCY’IOP[ASMAND]NI‘ERACI‘[ON WIII-IRIB(BOMBE

Abstract

To date, the circumsporozoite (CS) protein has
been implicated in guiding malaria sporozoites
to the liver [Cerami et al., Cell 70, 1992, 1021-
1033]. Here we show that shortly after inva-
sion, P, berghei and P. yoelii sporozoites lie
free in the invaded cell and release consider-
able amounts of CS protein into the cytoplasm.
The intracytoplasmic deposition of CS protein
begins during the attachment of the sporozoite
to the host cell surface and reaches its peak
during the first 4-6 h after invasion. Initially,
the CS protein spreads over.the entire cyto-

plasm of the infected cell where it interacts
with cytosolic as well as endoplasmic reticu-
lum-associated ribosomes. During the subse-
quent development of the parasites to exoery-
throcytic forms, the CS protein binding
becomes gradually restricted to ribosomes lin-
ing the outer membrane of the nuclear enve-
lope of the host cell. The distribution pattern of
the parasite-released CS protein in the host cell
cytoplasm is independent of the permissiveness
of the host cell for the development of the par-
asites to exoerythrocytic forms. It requires nei-
ther the host cell metabolism nor does it

- Recombinant P. falciparum CS protein interacts
~ with RNAse-sensitive sites on endoplasmic

involve the endocytotic machmery

reticulum-associated ribosomes as shown by
microinjection and immunoelectron
microscopy. The generalized interaction of the
CS protein with host cell ribosomes suggests
that the CS protein has an intracellular function
during the hepatic phase in the life cycle of
Plasmodium and may also explain the genera-
tion of a CD8(+) T cell response in the course
of rodent malaria infections.

~ MOLECULAR EVIDENCE FOR DEEF PRECAMBRIAN DIVERGENCES AMONG M
~ Wray GA. LevintonJS. Shapiro LH.Sturmbauer C. Levinton JS. Christy J.

Science. 274(5287):568-573, 1996 Oct 25.

Abstract

A literal reading of the fossil record suggests
that the animal phyla diverged in an "explo-
sion" near the beginning of the Cambrian peri-
od. Calibrated rates of molecular sequence
divergence were used to test this hypothesis.

Seven independent data sets suggest that inver-
tebrates diverged from chordates about a bil-
lion years ago, about twice as long ago as the
Cambrian. Protostomes apparently diverged
from chordates well before echinoderms,
which suggests a prolonged radiation of animal

phyla. These conclusions apply specifically to
divergence times among phyla; the morpholog-
ical features that characterize modern animal
body plans, such as skeletons and coeloms,
may have evolved later.

QUANTUM ACTIVATED RATES - AN EV OLUTION OPERATOR APPROACH

Joumal of Chemzcal Physzcs 105(16):6871-6879, 1996 Oct 22

- Schwarz SD.

Abstract

This article presents a derivation of the rate of reac-
tion in the quantum activated rate problem. In this
problem, one studies the rate of a chemical reaction
when the reaction is placed in a dissipative bath.
Our derivation defines the rate in terms of the flux

autocorrelation function and proceeds via the
recently developed interaction representation for
nonadiabatic corrections to adiabatic evolution
operators. This methodology is an infinite order
resummation of nonadiabatic corrections to evolu-
tion operators. The approach produces an analytic

expression which yields accurate results over a
range of temperatures, viscosities and system para-
meters through the Kramers turnover region. (C)
1996 American Institute of Physics.

MAJOR I-IISTOCOMPATIBILITY CLASS I PRESENTATION OF SOLUBLE ANTIGEN FACILITKI'ED BY MYCOBACTERIUM

Mazzaccaro RJ. Gedde M. Jensen ER. Vansanten HM. Ploegh HL. Rock KL. Bloom BR.
Proceedings of the National Academy of Sciences of the United States of America. 93(21):11786-11791, 1996 Oct 15.

TUBERCULOSIS INFECTION

Abstract

Cell-mediated immune responses are essential for
protection against many intracellular pathogens.
For Mycobacterium tuberculosis (MTB), protection
requires the activity of T cells that recognize anti-
gens presented in the context of both major histo-
compatibility complex (MHC) class II and I mole-
cules. Since MHC class I presentation generally
requires antigen to be localized to the cytoplasmic
compartment of antigen-presenting cells, it remains
unclear how pathogens that reside primarily within

endocytic vesicles of infected macrophages, such as
MTB, can elicit specific MHC class I-restricted T
cells. A mechanism is described for virulent MTB
that allows soluble antigens ordinarily unable to
enter the cytoplasm, such as ovalbumin, to be pre-
sented through the MHC class I pathway to T cells.
The mechanism is selective for MHC class I pre-
sentation, since MTB infection inhibited MHC
class II presentation of ovalbumin. The MHC class
I presentation requires the tubercle bacilli to be
viable, and it is dependent upon the transporter

associated with antigen processing (TAP), which
translocates antigenic peptides from the cytoplasm
into the endoplasmic reticulum. The process is
mimicked by Listeria monocytogenes and soluble
listeriolysin, a pore-forming hemolysin derived
from it, suggesting that virulent MTB may have
evolved a comparable mechanism that allows mole-
cules in a vacuolar compartment to enter the cyto-
plasmic presentation pathway for the generation of
protective MHC class I-restricted T cells.
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Recently: Published HResearch

the Region

Abstract

A possible function for microsatellite elements
still remains elusive. Here we demonstrate that
(TA)(n) microsatellites can be recognized in
vivo in transient assays by a combination of
naturally occurring C2H2 zinc fingers with
high affinity that depends on specific protein-

ISEQUENCE-SPECIFIC AND LENGTH-DEPENDENT INTERACTION OF C2H2 ZINC FINGERS AND (TA)(N) MICROSATELLITES

- Gogos JA. Karaylorgou M.

Human Genetics. 98(5 1616610, 1096 Non-+

DNA contacts. This interaction results in an
upregulation of the basal transcription level,
when (TA)(n) elements are placed upstream of
a minimal promoter. Upregulation depends on
the length of the element. Our results suggest
that specific interaction of transcription factors
with microsatellite sequences may underlie

effects on transcriptional regulation exerted by
these sequences. Identification of such interac-
tions would be a first step towards understand-
ing the function and evolution of microsatellite
elements.

Abstract

Investigations of phytochrome mutants of
Arabidopsis suggested that the expression of
|chalcone synthase (chs) and anthocyanin accu-
mulation is predominantly controlled by phy-
tochrome A. To test the functionality of phy-
tochrome A and B at the molecular level =
recombinant, yeast-derived phytochrome-phy-
cocyanobilin adducts (phyA*, phyB*) and oat
phytochrome A (phyA) were microinjected into
etiolated aurea tomato seedlings. Subsequent to
microinjection anthocyanin and chlorophyll

FUNCTIONAL ANALYSIS OF YEAST-DERIVED PHYTOCI-IROME A AND B PHYCOCYANOBILIN ADDUCTS
Kunkel T. Neuhaus G. Batschauer A Chua NH. SchaferE. :

Plant Journal. 10(4):625-636, 1996 Oct.

accumulation was monitored as well as beta-
glucuronidase (GUS) expression mediated by
light-regulated promoters (chs, chlorophyll a/b
binding protein (lhcb1] and ferredoxin NADP+
oxidoreductase (fnr)]. Microinjection of phyA*
under white light conditions caused antho-
cyanin and chlorophyll accumulation and
mediated chs-GUS, lhcb1-GUS and fnr-GUS
expression. Microinjection of phyB* under
identical conditions induced chlorophyll accu-
mulation and mediated lhcb1-GUS and fnr-
GUS expression but neither anthocyanin accu-

-Microinjections under far-red light conditions

mulation nor chs-GUS expression were
observed. The characterization of Arabidopsis
phytochrome mutants and the microinjection
experiments suggested that phyB cannot induce
the accumulation of juvenile anthocyanin.

demonstrated that phyA can act independently
of other photoreceptors. By contrast, phyB*
injections under red light conditions indicated
that phyB* needs interactions with other pho-
toreceptors to mediate a rapid and efficient de-
etiolation signal.

EXTRATERRESTRIAL HE-3 AS A TRACER OF MARINE SEDIMENT TRANSPORT AND ACCUMULATION
Marcantonio F. Anderson RE. Stute M. Kumar N. Schlosser P. Mix A.

Nature. 383(6602):705-707, 1996 Oct 24.

5%

Abstract

The deposition rate of deep-sea sediments, and
their focused redeposition by deep-sea cur-
rents, can be evaluated from analyses of sedi-
mentary Th-230 with a temporal resolution
limited only by bioturbation(6,7,10,11). Th-230
is produced uniformly throughout the ocean by
radioactive decay of dissolved U-234 and is
removed sufficiently fast by sorption onto sink-
ing particles to act as a 'constant-flux' tracer of

sedimentation rates. But the half-life of Th-230
(75 kyr) limits its use for this purpose to the
past 200-250 kyr. Here we explore the use of
extraterrestrial He-3 from interplanetary dust
particles(1-4) (IDPs) as a constant-flux proxy
that is free from this limitation. A comparison
of He-3 with Th-230 in two cores from the
equatorial Pacific Ocean indicates that the vari-
ability in the mean flux of IDPs over the past
200 kyr is less than 75%. But in contrast to this

relatively constant rate of supply of He-3 to the|
deep sea, the local burial rates of He-3 and Th-
230 have varied by a factor of five over the
past 450 and 200 kyr, respectively. We interpret
this variability as reflecting sediment focusing,
with a temporal pattern that suggests regular
cycles of climate-driven reorganization of near-
bottom currents in the deep Pacific Ocean.

MECHANISMOFTRANSLFBIONDNASYNI’HI‘BIS BYDNAPOLYMERASEII COMPARISON'IODNAPOLYMERASFS IAND III CORE
Pazelizur T. Takeshita M. Goodman M. Odonnell M. Livneh Z.
Journal of Biological Chemistry. 271(40):24662-24669, 1996 Oct 4.

Abstract
Bypass synthesis by DNA polymerase I was

studied using a synthetic 40-nucleotide-long
gapped duplex DNA containing a site-specific
abasic site analog, as a model system for muta-
genesis associated with DNA lesions. Bypass
synthesis involved a rapid polymerization step
terminating opposite the nucleotide preceding
the lesion, followed by a slow bypass step.
Bypass was found to be dependent on poly-

merase and ANTP concentrations, on the DNA
sequence context, and on the size of the gap. A

- side-by-side comparison of DNA polymerases

I, 11, and III core revealed the following. 1)
Each of the three DNA polymerases bypassed
the abasic site analog unassisted by other pro-
teins. 2)-In the presence of physiological-like
salt conditions, only DNA polymerase II
bypassed the lesion. 3) Bypass by each of the
three DNA polymerases increased dramatically

in the absence of proofreading. These results
support a model (Tomer, G., Cohen-Fix, O.,
O'Donnell, M., Goodman, M. and Livneh, Z.
(1996) Proc. Natl. Acad. Sci. U. S. A, 93,
1376-1380) by which the RecA, UmuD, and
UmuC proteins are accessory factors rather
than being absolutely required for the core
mutagenic bypass reaction in induced mutagen-
esis in Escherichia coli.

STRUCTURE OF THE C-TERMINAL REGION OF P21(WAF1/CIP1) COMPLEXED WITH HUMAN PCNA
Gulbis JM. Kelman Z. Hurwitz J. Odonnell M. Kuriyan J.

Cell. 87(2):297-306, 1996 Oct 1 8.

Abstract

The crystal structure of the human DNA poly-
merase delta processivity factor PCNA (proliferat-
ing cell nuclear antigen) complexed with a 22
residue peptide derived from the C-terminus of the
cell-cycle checkpoint protein p21(WAF1/CIP1) has

been determined at 2.6 Angstrom resolution. p21
binds to PCNA in a 1:1 stoichiometry with an
extensive array of interactions that include the for-
mation of a beta sheet with the interdomain con-
nector loop of PCNA. An intact trimeric ring is
maintained in the structure of the p21-PCNA com-

plex, with a central hole available for DNA interac-

tion. The ability of p21 to inhibit the action of
PCNA is therefore likely to be due to its masking
of elements on PCNA that are required for the
binding of other components of the polymerase
assembly.
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Abstract
The d(C-G-T-A-C-epsilon C-C-A-T-G-C). d(G-
C-A-T-G-A-G-T-A-C-G) oligodeoxynucleotide
duplex containing the 3,N-4-etheno-2'-deoxy-
cytidine adduct positioned opposite 2'-
deoxyadenosine in the center of the helix has
been analyzed by proton NMR spectroscopy
and restrained molecular dynamics, The spec-
troscopic data establish a right-handed duplex,
with sugar puckers in the C2'-endo/C3'-exo
range, residues adopting an anti conformation
around the glycosidic torsion angle and, with

URE OF AN OLIGODEO: XYNUCLEOTIDE DUPLEX CONTAINING 1

"~ the exception of epsilon C . dA, Watson-Crick

hydrogen bond alignment for all base pairs.
Molecular dynamics simulations, restrained by
the full relaxation matrix approach, produced a
three-dimensional model with an NMR R-fac-
tor of 7%. The duplex structure shows no sig-
nificant perturbation of the sugar-phosphate
backbone, which remains in B-form. The exo-
cyclic adduct and its partner dA are incorporat-
ed into the helix without producing a notice-
able kink. The epsilon C . dA alignment adopts
a staggered conformation with each residue

~displaced toward the

-terminus and intercalat-
ed between bases on the opposite strand, with-
out increase of inter-phosphate distances. The
partial intercalation of the epsilon C(anti).
dA(anti) alignment allows stacking between
the aromatic rings of epsilon C and dA and
with base pairs adjacent to the lesion, suggest-
ing an important role played by hydrophobic
forces in the stabilization of the solution struc-

BIDIRECTIONAL SIGNALLING THROUGH THE EPH-FAMILY RECEPTOR
: Holland SJ Gale NW Mbamalu '

83(6602):722-725, 1 996 C Oct 24.

Abstract

Receptor tyrosine kinases of the EPH class
have been implicated in the control of axon
guidance and fasciculation(1-7), in regulating
cell migration(8), and in defining compart-
ments in the developing embryo(9-11).
Efficient activation of EPH receptors generally
requires that their ligands be anchored to thr
cell surface, either through a transmembrane
(TM) region or a glycosyl phosphatidylinositol
(GPI) group(12). These observations have sug-
gested that EPH receptors can transduce sig-
nals initiated by direct cell-cell interaction.

Genetlc analysxs of Nuk, a murine EPH recep-
tor that binds TM ligands, has raised the possi-
bility that these ligands might themselves have
a signalling function(6). Consistent with this,
the three known TM ligands have a highly con-
served cytoplasmic region, with multiple
potential sites for tyrosine phosphorylation(12-
17). Here we show that challenging cells that
express the TM ligands Elk-L or Htk-L with
the clustered ectodomain of Nuk induces phos-
phorylation of the ligands on tyrosine, a
process that can be mimicked both in vitro and
in vivo by an activated Src tyrosine kinase. Co-

~culture of cells expressing a TM ligand with |

cells expressing Nuk leads to tyrosine phos-
phorylation of both the ligand and Nuk. These
results suggest that the TM ligands are associ-
ated with a tyrosine kinase, and are inducibly
phosphorylated upon binding Nuk in a fashion
reminiscent of cytokine receptors(18).
Furthermore, we show that TM ligands, as well
as Nuk are phosphorylated on tyrosine in
mouse embryos, indicating that this is a physi-
ological process. EPH receptors and their TM
ligands therefore mediate bidirectional cell sig-
nalling. :

Abstract

E. coli dihydrodipicolinate reductase exhibits
unusual nucleotide specificity, with NADH
being kinetically twice as effective as NADPH
as a reductant as evidenced by their relative
V/K values. To investigate the nature of the
interactions which determine this specificity,
we performed isothermal titration calorimetry
to determine the thermodynamic parameters of
binding and determined the three-dimensional
structures of the corresponding enzyme-
nucleotide complexes. The thermodynamic
binding parameters for NADPH and NADH
were determined to he K-d = 2.12 mu M, Delta

INTERACTION OF PYRIDINE NUCLEOTIDE SUBSTRATES WITH ESCHERICHIA COLI DIHYDRODIPICOLINATE REDUCI‘ASE
- THERMODYNAMIC AND STRUCTURAL ANALYSIS OF BINARY COMPLEXFS

Reddy SG. Scapin G. Blanchard JS.

Jiochemistry. 35(41):13294-13302, 1996 Oci 15.

G degrees = -7.81 kcal mol(-1), Delta H
degrees = -10.98 kcal mol(-1), and Delta S
degrees = -10.5 cal mol(-1) deg(-1) and K-d =
0.46 mu M, Delta G degrees = -8.74 kcal mol(-
1), Delta H degrees -8.93 kcal mol(-1), and
Delta S degrees = 0.65 cal mol(-1) deg(-1),
respectively. The structures of DHPR com-
plexed with these nucleotides have been deter-
mined at 2.2 Angstrom resolution. The 2'-phos-
phate of NADPH interacts electrostatically
with Arg39, while in the NADH complex this
interaction is replaced by hydrogen bonds
between the 2' and 3' adenosyl ribose hydrox-
yls and Glu38. Similar studies were also per-
formed with other pyridine nucleotide substrate

- Analogs lacking the 2'-phosphate group bound

analogs to determine the contributions of indi-
vidual groups on the nucleotide to the binding
affinity and enthalpic and entropic components
of the free energy of binding, Delta G degrees.

with a 4-5-fold higher affinity to the protein
compared to their 2'-phosphate containing
homologs. For all analogs, the total binding
free energy can be shown to include compen-
sating enthalpic and entropic contributions to
the association constants, The entropy contri-
bution appears to play a more important role in
the binding of the nonphosphorylated analogs
than in the binding of the phosphorylated
analogs.

NEGATIVE- STRAND RNA VIRUSES - GENETIC ENGINEERING AND APPLICATIONS
Palese P. Zheng HY. Engelhardt OG. Pleschka S. Garciasastre A. '
Proceedmgs of the National Academy of Sciences of the United States of America. 93(21):11354-11 353 1996 Oct 15.

Abstract

The negative-strand RNA viruses are a broad
group of animal viruses that comprise several
important human pathogens, including influen-
za, measles, mumps, rabies, respiratory syncy-
tial, Ebola, and hantaviruses. The development
of new strategies to genetically manipulate the

genomes of negative-strand RNA viruses has
provided us with new tools to study the struc-
ture-function relationships of the viral compo-
nents and their contributions to the pathogenic-
ity of these viruses. It is also now possible to
envision rational approaches-based on genetic
engineering techniques-to design live attenuat-

ed vaccines against some of these viral agents.
In addition, the use of different negative-strand
RNA viruses as vestors to efficiently express
foreign polypeptides has also become feasible,
and these novel vectors have potential applica-
tions in disease prevention as well as in gene
therapy.
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CALENDAR OF SEMINARS,

DEC 2-4

DEC 4-5

Dec 2: “Evolution of African Cichlid Fishes: Seductive
Scenarios, Magic Bullets, and Reality Checks,” Irv
Kornfeld, Dept. of Zoology, University of Maine,
4:00, Biology Department, Main Buddmg, Room
101-A, New York University

Dec 2: “Bidirectional Synaptic Plasticity in the
Cerebral Cortex,” Mark F. Bear, Brown
University,12:00, Jacob Bleibtreu, Skirball
Institute, 4th floor, NYU Medical Center, New
York University '

Dec 2: "Special Values of Derivatives of L-functions,”
Nikolaos Diamantis, Columbia, 4:00, Room 507
Math, Columbia University -

Dec 2: “Modular Muhler Measures,” Fernando
Rodriquez-Villegas, Princeton University, 5: 30
Room 507, Math, Columbla Umversrty ,. .fl

Dec 2: “Signal Transduction of Phagocytosrs,” Dr.
Steven Greenberg, Columbia University, 12: 00- '_ ‘:'
1:00, Life Sciences Buxldmg, room 038, SUNY at
Stony Brook v

Dec 2: “Quantum Chaology: The Photoeffect and »
Beyond,” B. Sandaram, CSI-CUNY, 2:00-4:00,
Meyer Hall Room 102, New York University

Dec 3: “Structural and Functional Heterogeneity of
Nicotinic Acetycholine Receptors in the Visual
System,” Kent T. Keyser, Department of .

Physiological Optics, University of Alabama, 4: 00
Life Sciences Buxldmg Room 038 SUNY Stony '
Brook |

Dec 3: “Molecular mechamsms of TCR-medxat_ed CeIl _
Death,” Dr. Yongwon Choi, Rockefeller
University, 12:00, Cell Blology lerary, MSB-657
New York University -

Dec 3: “Back to the Original Form of Matter (The
First Few fm/c of a Heavy Ion Collision),” Dr. Che
Ming Ko, USB, 4:15, Harriman Hall, Room P-137,
SUNY at Stony Brook

Dec 3: “Dense pure Point Spectrum: Random and
Deterministic Models,” Gunter Stolz, University of
Alabama, Birmingham, 3:30, Warren Weaver Hall,
Room 1302, New York University

Dec 3: “Projection of Bodies and Hereditary Properties
of Hypergraph,” Bela Bollobas, Institute for
Advanced Study, Memphis and Cambridge,
6:15pm, Warren Weaver Hall, Room 613, New
York University

Dec 4: “Six 10 Minute Stories in the History of
Neuroscience,” Dr. Harry Whitaker, Laboraoire De
Neuroscience De La Cognition, Univ. Quebec a
Montreal, 12:00, Black Building, Room 1222,
Columbia University

Dec 4: “Molecular Mechanisms of Fragile X
Syndrome: Characterization of FMR 1and the FXR
Proteins,” Dr. Haruhiko Siomi, University of
Pennsylvania School of Medicine, 4:00, Room
MSB 393, New York University

Dec 4: “Fish Species Flocks: Observations,
Predictions, and Dilemnas,” Prof. Irv Komnfield,
University of Maine, 3:30, Life Sciences Burldmg,
Room 038, SUNY at Stony Brook .

Dec 4: I echire X1 “chcr Flow » Rxchard Hamlton;z -
University of California, San Diego and Visiting
~ Professor, Columbia University, 4:30, Mathematrcs
Burldmg, Roorn 312 Columbra University

Dec 4: “Collapsed Mamfolds thh Pmched Posrtxve .
~ Sectional Curvature, X. Rong, Rutgers
~ University, 1:00, Warren Weaver Hall Room 813 ,
New York Umversrty T. .

Dec 4 Magneto—Flmd Dynamlcs Sermnar. Mrchael
 Beer, Princeton Plasma Physrcs Laboratory, 1 30
~ Warren Weaver Hall Room 1013 New York
Umversrty -

Dec 4 "Ihrbulence in Rotatmg Shallow Water and Its
Appheatrons to Planetary Atmospheres,” Lorenzo
_ Polvani, Columbia University, 3: 30-5:00, Warren
Weaver Hall Room 1302 New York Umversxty .

Dec 5: “Physxcal Propertres of Partly Melted

~ Theoleiitic Basalt and Their Role in Crystal

Fractionation,” Tony Philpotts, University of ', v

Connecticut, 4:00, Earth and Space Sciences

Bmldmg, Room 123, SUNY at Stony Brook

Dec 5: “A Buudmg ﬁBIock‘Approach to_Orgamc .

: Coltlmbla Umyersfty :

Dec 5 “Control of Prohferatron and Dil lcrcnuatlon mf
the Neuromuscular System by bHLH Proteins and i
- FGFs,” -Thomas Braun, MD, PhD, Dept of Cell

~and Molecular Biology, Institute of Brochemrstry

and Biotechnology, Technical Umversrty of
Baunschwieg, Germany, 12:00, Annenberg, 25-51,
Brookdale Center for Molecular Biology

Dec 5: “Body Size and Brologlcal Inference in .
Comparative Biology,” Dr. William Jungers, -
SUNY Stony Brook, 8:00PM, Dept. of

_ Anthropology, Room 208, New York University

Dec 5: “Burger’s Inviscid Equation with Random
Force and Dynamical Systems,” Yakov Sinai,
Princeton University, 3:15, Room 507 Math,
Columbia University

Dec 5: “ New Developments in Motion of Surfaces by
Mean Curvature,” Tom Ilmanen, Northwestern
University, 2:00, Room 507 Math, Columbia
University

Dec 5: “KAM for Partial Differential Equations-A
Survey,” Jean Bourgain, IAS, 4:30, Room 507
Math, Columbia University

Dec 5: “Investigations on DNA Damage and Repair,”
Prof. Francis Johnson, USB, 4:00 Graduate
Chemistry Burldmg, Room 412 SUNY Stony
Brook

Dec 5: “Translational Regulation and Control of

DEC 5-9

Drosophila Body Pattern,” Robin Wharton,
Duke University, 4:00, HHSC, Room 301
Columbla Umversrty ;

Dec 6 “Partrcle Physxcs Beyond Perturbauon
‘Theory,” Prof. Robert Mawhinney, Columbia
Univ., 2:10, Pupin Hall, Room 428, Columb:a
University

Dec 6: “Learning from Evolution to Predict Protein
Structure,” Burkhard Rost, EMBL, Heidelberg,
- 12:00, Black Bulldmg, Room 523, Columbia

Umversrty L ; ‘

Dec 6: “Seml-ConJugacres Between Klerman Group
Actrons on the Riemann Sphere,” Erica
Klarrerch SUNY Stony Brook, 3:00, Room 520,
Math Columhla Umversrty ‘

Dec 6: “Plasma Interactions with Spacecraft,” Prof.
Daniel Hastings, Massachusetts Institute of
Technology, 2:00, S.W. Mudd Building, Room
214 Columbla Umvcrsrty

Dec 6 i A Theorem of Gordon and Luecke Knots
 are Determined by Their Complements o
Elizabeth Finkelstein, Hunter College, 1: 00
Room 507, Math Co umbna Umversrty

Dec 6 “Impulse Methods in Fluid Dynamrcs,
_Ricardo Cortez, CIMS 10 00, Warren Weaver
_ ~Iall Room 1302, New York Umversrty' .

Dec 6: “Defect Structures at Thin Frlm-Substrate ‘
Interfaces,” Perry Leo Umversrty of anesota,
- 200, ‘Warren Weaver Hall, Room 1302 New
York Umversrty - :

Dec 9 “Brcombable Groups That Are Not
Liautomatic,” Martin Bridson, Princeton
University, 3:00, Math Building, Room 417,
Columbia University .

Dec 9: “ The Gross-Zagier Limit Formula,” Shou-
Wu Zhang, Columbia, 4:00, Math Building,
‘Room 507, Columbia University

Dec 9: “Endoscopic Transfer of Unipoteht Orbital
Integrals,” Magdy Assem, IAS, 5:30, Math
Building, Room 507, Columbia University

Dec 9: “A Geometric Picture of Monopole Decay,”
Prof. Philip Argyes, Cornell University, 2:10,
Pupin Hall, Room 831, Columbia University

Dec 9: “Regulation of the G Protein-Coupled alpha-,
‘Factor Receptor,” James Konopka, Department
of Molecular Genetics and Microbiology, SUNY
Stony Brook, 4:00, Biology Department, Main
Building, Room 101-A, New York University

Dec 9: “Ensembles of Hippocampal Neurons
_ Encode Task-Relevant Events,” Sam Deadwyler,
Wake Forest University, 12:00, Meyer Buxldmg,
Room 122 New York Umversxty -
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COLLOQUIA, & SYMPOSIA

DEC 9-11

DEC 11-13

Dec 9: “Thought and Language Drsturbances m .
Schizophrenia: Cognitive and Neural
Mechanisms,” Dr. Deanna Ba:ch Western .
_ Psychiatric Institute and Clinic, Umversxty ol l
Pittsburgh Medical School, and Carnegie Mellon
University, 3:30, Psychology‘A Burldmg, Roor
109 SUNY at Stony Brook ’ .

Dec 9: “Thc Herrtage of Marcom s Invc ntion and the
~ Future of Telecommumeanon,” An All-Day |
_ Seminar, 8:30-5:00, Casa Italiana, 1161
~ Amsterdam Ave. and West 116th Street. Contact

¢ of events and nmes.i .

Dec 10: “'I‘he Cogmnve Neurosclence of Illusory
Memories,” Dr. Daniel Schacter, Harvard
University, 3:00-4: 30 Psychology Dept., New
York Umversrty :

Dec 10: “Structural Blology, Dr. Xraodong Cheng, 3.
. Cold Spring Harbor Laboratory, 4:15, Hamman "
Hall Room P-137, SUNY at Stony Brook :

Dec 10 “Molecular Targetmg of PKC Isozymcs,” Dr
Susan Jaken, W. Alton Jones Cell Sciences
‘Center, Inc., 12:00, Cell Biology lerary, MSB- :
- 657, New York Umversrty . .

Dec 10 “chewnse Linear Homeomorphrsms and
Isomorphlc Tnangulatlons,” Rephael Bartello,

- Recherche en prevision Numerique, Envrronment
: Canada, 3:30-5:00, :-Warren Weaver Hall Room ,

tDec 13: ¢ Aboveground and Belowgmund‘ Plant :
- Population Dynamics: Effects of Nutrient =~
Heterogeneity and Population Densrty, Brensa ;f*
Casper, University of Pennsylvania, 3: 30, Llfe
i Sc1ences Building, Room 038, SUNY at Stony
Brook

De,c, 11: “The Dead and the Homage We Pay Them: .
Politics at Martyrdom in Guatemala,” Prof. Dave
Stoll, Wilson Center, 4:00, 465 Schermerhorn
Ext., Murphy/Fried Lounge, Columbia University

Dec 11: “Introduction to D-branes and String
Duality-Part III,” Dan Kabat, New York
University, 10:30, Room 507, Math Columbia
University

Dec 11: “Molecular Genetics of Circadian Rhythms
in Drosophila,” Dr. Michael Myers, Laboratory
of Genetics, The Rockefeller University, 4:00,
Room MSB 393, New York University ‘

Dec 11: “Aerosol Forcing of Climate,” Stephen
Schartz, Brookhaven National Laboratory, 12:30-
1:30, Endeavour Hall, Marine Sciences Research
Center, SUNY at Stony Brook

Dec 11: “Examining the Etiology of Alcoholism from
_ an Epidemiological and Behavioral Genetic
Perspecuve,” Dr. Wendy Slutske, Dept. of
- Psychiatry, Washington University School of
‘Medicine, 3:30, Psychology-A Building, Room
109, SUNY at Stony Brook

~ Bob Nelson at (212)-854-5573 for entire schedule P

.. 3_ 1 _Columbra Umversnty

Dec 12: “Forergn DNA in Mammalian Systems,” Dr.

~ Walter Doerfler, University of Cologne, 12:00-
- 1:00, Life Sciences Burldmg,Rroom 038 SUNY
at Stony Brook

Dec '12: “Suprarnolecular Coordination Complexes as
- Enzyme Models and Molecular Sensors,” Prof.
James W. Canary, New York University, 4:00
Graduate Chemistry Bu1ldmg, Room 412, SUNY
Stony Brook

Dec 12; “Sex Determination in Drosophilia;
Regulatory Strategies in Initiation and
Maintenence, Paul Schedl, Princeton University,
4:00-5:00, Life Sciences Bulldmg, Room 038
SUNY at Stony Brook ' .

Dec 13: “Low Dlmensronal Topology and Algebrarc
Geometry Over Groups,” Zlil Sela, Columbia
_ Univ,, 1:00, Math Building, Room 507 Columbia
Umvemty v . .

Dec 13: “Hyperplace Sections of Seven Varieties: The
~ Reducible Case,” Marie-Amelie Bertin, Columbia
' .: Univ,, 2:30, Math Building, Room 507 Columbra
Umversrtyff'f P .

DEC 13-18

Dec 13: “The Arithmetic of Laminations of r3\H
~ and the Markoff Umqueness Coruecture,”

Dec 16 “ Effects of Outcome Expectancres and

" Dlsmhlbmon on Ad Lib Alcohol .
Consumpuon *Dr Enca Sharkansky, ,
Women’s Health Dlvrsron, National Center for
PTSD, Boston VA Medical Center, 3:30,
Psychology-A Buxldrng, Room 109, SUNY at
Stony Brook . v

Dec 17: “Peripheral T Cell Tolerance and Auto
Immunity,” Dr. Abul K. Abbas, Harvard
Medical School, 12:00, Cell Biology Lrbrary,
MSB 657, New York University

Dec 18 “Dynanucs of the Nuclear Envelope
During the Cell Cycle,” Dr. Jean-Claude
Courvalm, Dept. De Brologre Celluliar, Instltut
Jacques Monod, 12: 00 Black Burldmg, 1222
Columbla Umversrty .

Dec 18 “Surface Pbysrcs,” Ben Ocko, Physrcs
, Department BNL, 4:00, Berkner Hall
. Aud:tonum at«.Brookhaven Natronal
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Recently Published TRese

"the Region

EXPRESSION OF SYNAPSIN I CORRELATES WITH MATURATION OF THE NELROMUSCUIAR SYNAPSE
: ' LuB CzermkAJ Popov S. WangT. | -

Neurosaence 74(4) 1 087*1097 1996 Ocz

Abstract

Synapsins are a family of neuron-specific
phosphoproteins that are localized within the
presynaptic terminals in adult brain. Previous
work has demonstrated that introduction of
|exogenous synapsins I(a + b) or Ila into
Xenopus spinal neurons promoted maturation
of the neuromuscular synapse in a nerve-mus-
cle co-culture system. We have now studied the
|expression of endogenous Xenopus synapsin I
during synaptic maturation in vivo and in cul-
ture, using a polyclonal antibody raised against
Xenopus synapsin I. Immunoprecipitation
experiments indicated that synapsin I was not
detectable during the early phase of synaptoge-
nesis in vivo, and exhibited a marked increase

during the penod of synaptic maturation. . In

contrast, the expression of synaptophysin,
another synaptic vesicle protein, was detected
at the start of nervous system formation, and
remained at a high level thereafter. Similar

~ expression profiles for the two proteins were

also observed in immunocytochemical studies
of Xenopus spinal neurons in culture: intense
staining of synaptophysin was found on the
first day, while synapsin I was not detected
until after three days in culture. The expression
of synapsin I correlated very well with the
appearance of a bell-shaped amplitude distribu-
tion of spontaneous synaptic currents, a physi-
ological parameter which reflects functional
maturation of the neuromuscular synapse. In

one- day old cultures grown in the absence of
laminin, an extracellular matrix protein known
to be present at the neuromuscular junction, the
amplitude distribution of virtually all synapses
was skewed towards smaller values. In con-
trast, when laminin was used as a culture sub-
strate, many synapses exhibited a bell-shaped
amplitude distribution. Laminin treatment also
induced synapsin I expression in one-day-old
cultures.

These results suggest that the expression of
endogenous synapsin I may regulate synaptic
maturation at neuromuscular synapses.
Copyright (C) 1996 IBRO. Published by
Elsevier Science Ltd.

. LABORATORY MEASUREMENTS OF FE XXIV L-SHELL LINE EMISSION
Savm DW. Beiersdorfer P. Lopezurrutia JC. Decaux V. Gullikson EM. Kahn SM. Liedahl DA Reed KJ Widmann K.
. Astrophysical Journal. 470(1 Part 2):L 73-L 76, 1996 Oct 10.

Abstract

Recent ASCA spectra exhibit discrepancies with
the relative line intensities of various Fe XXIII and
XXIV L-shell emission lines predicted by standard
plasma emission codes. To address this issue, we

have carried out a series of high-resolution, broad-
band measurements of Fe XXIV line emission
using an electron beam ion trap facility. X-ray lines
produced in the trap are detected and resolved
using Bragg crystal spectrometers. We report mea-

- surements of 3 --> 2 and 4 --> 2 transitions, which

result primarily from electron impact excitation.
Overall, good agreement is found with distorted
wave calculations.

CRITICAL ROLE OF REVERSE TRANSCRIPTASE IN THE INHIBITORY MECHANISM OF CNI-H0294 ON HIV-l

NUCLEAR TRANSLOCATION

Popov S. Dubrovsky L. Lee MA. Pennathur S. Haffar O. Alabed Y. Tonge P. Ulrich P. Rexach M. Blobel G. Cerami A. Bukrinsky M.
Proceedings of the National Academy of Sciences of the United States of America. 93(21):11859-11864, 1996 Oct 15.

| Abstract

HIV-1 replication requires the translocation of
viral genome into the nucleus of a target cell.
We recently reported the synthesis of an ary-
lene bis(methyl ketone) compound (CNI-
H0294) that inhibits nuclear targeting of the
HIV-1 genome and thus HIV-1 replication in
monocyte cultures. Here we demonstrate that
CNI-H0294 inhibits nuclear targeting of HIV-

1-derived preintegration complexes by inacti-
vating the nuclear localization sequence of the
HIV-1 matrix antigen in a reaction that
absolutely requires reverse transcriptase. This

- drug/reverse transcriptase interaction defines

the specificity of its antiviral effect and is most

likely mediated by the pyrimidine side-chain of

CNI-H0294. After binding to reverse transcrip-
tase, the carbonyl groups of CNI-H0294 react

with the nuclear localization sequence of
matrix antigen and prevent its binding to
karyopherin alpha, the cellular receptor for
nuclear localization sequences that carries pro-
teins into the nucleus. Our results provide a
basis for the development of a novel class of
compounds that inhibit nuclear translocation
and that can, in principle, be modified to target
specific infectious agents.

MONOCLONAL ANTIBODIES TO SURFACE ANTIGENS OF MYCOBACTERIUM TUBERCULOSIS AND THEIR USE IN
A MODIFIED ENZYME-LINKED IMMUNOSORBENT SPOT ASSAY FOR DETECTION OF MYCOBACTERIA
Glatmanfreedman A. Martin JM. Riska PF. Bloom BR. Casadevall A. ~
Journal of Clinical Microbiology. 34(11):2795-2802, 1996 Nov.

Abstract

Three monoclonal antibodies (MABs) were
generated from splenocytes of a BALB/c
mouse immunized with heat-killed
Mycobacterium tuberculosis. All three MAbs
bound to surface epitopes of M. tuberculosis as
shown by whole-cell enzyme-linked

immunosorbent assay (ELISA), indirect
immunofluorescence, and immunoelectron
microscopy. One immunoglobulin M (IgM)
MAD bound to lipoarabinomannan, the second
IgM MAD bound to mycolyl-arabinogalactan-
peptidoglycan complex, and the third MAD, an
IgG3, bound to a surface epitope of an uncer-

tain nature. The MAbs demonstrated different
cross-reactivity patterns with other mycobacte-
ria. Two of the MABs were used to develop a
modified ELISA spot assay for the detection of
mycobacteria.

CALCIUM DEPENDENCE OF NEUROTRANSMITTER RELEASE

Matthews G. Vongersdorff H.

Seminars in the Neurosciences. 8(5):329-334, 1996 Oct.

Abstract

Neurotransmitter is released from synaptic ter-
minals by rapid and highly targeted fusion of
synaptic vesicles with the presynaptic mem-
brane. Several lines of evidence suggest that

the trigger for vesicle fusion is the large
increase in internal [Ca2+] (up to hundreds of
micromolar) achieved within the submicro-
scopic domain of elevated calcium near open
calcium channels. The rapid vise and fall of

[éa2+] in this microdomain, together with the
fast kinetics of the calcium-triggered fusion
machinery, account for the speed of synaptic
exocytosis.
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Recentliy Published Research

in the R e‘é L0 N

: Physzcal RewewA 54(4) 315

METASTABLE BOSE CONDENSATE MADE 0 TOMS WITHA'ITRAC' l'IVEINTERACTION _»:

Ty

wod

Abstract

Recent experiments with trapped cooled atoms
have produced evidence for Bose-Einstein con-
densation (BEG). Among the atoms used are
Li-7, with attractive low-energy interaction. A
potential barrier separating the condensed part

from the collapse is studied and stability limits
are established. The lifetime due to tunneling is
estimated and is found to be very small. We
further argue that BEC should have significant
angular momentum L/N similar to 1h and thus
both stares with angular momentum I-z=0,1

should be "macroscopically” populated.
Eventually, as rotation is slowed down, col-
lapse and strong reheating should occur, in
amusing resemblance to a supernova explo-
sion.

MESENCHYMAL CELLACTIVATION IS THE RATE-LIN
Mcclain SA. Simon M. Jones B Nandi A Ga1111
American Journal of Pathology 149(4):1257-1270, 1996 Oct.

! llNG STEP OF GRANULATION TISSUE lNDUCl‘ION

JO Tonnesen MG Newman D. Clark RAF

Abstract

During wound repair a 3-day lag occurs
between injury and granulation tissue develop-
ment When full-thickness, 8-mm-round, exci-
sional wounds were made in the paravertebral
skin of outbred Yorkshire pigs and harvested at
various times, no granulation tissue - was
observed before day 4, Day 4 wounds were 3%
filled with granulation tissue, day 5 wounds
48% filled, and day 7 wounds 88% filled. The
prerequisites for granulation tissue induction
are not known but hypothetically include fibrin
matrix maturation or cell activation, To exam-
ine whether matrix maturation was necessary,
wounds were allowed to heal for 5 or 7 days
and then aggressively curetted, resulting in the

formation of fresh fibrin clots in the newly
formed wound spaces, In contrast to original
wounds, mo lag phase teas observed wounds -
curetted on day 5 were 23% filled with granu-
lation tissue 1 day later and 99% filled 3 days
Inter, whereas wounds curetted on day 7 were
47% filled 1 day later and completely filled
within 2 days, Thus, granulation tissue forma-
tion resumed promptly and independently of
fibrin clot matrix maturation, This observation

“suggested that mesenchymal cell activation

might be the rate-limiting step in granulation
tissue-formation, To address this hypothesis
more directly, cultured porcine or human
fibroblasts, grown to 80% confluence in
Dulbecco's minimal essential medium plus
10% fetal calf serum, were added to new

wounds, These wounds were sealed with a
freshly made exogenous fibrin clot, In some
wounds, platelet releasate was added to the fib-
rin clot, Granulation tissue did not form in day
3 wounds, which had received either fibrin
alone, fibrin and platelet releasate, or fibrin and
fibroblasts. In contrast, granulation tissue was
observed in wounds receiving fibrin, human
fibroblasts, and platelet releasate, By day 4,
wounds receiving cultured human fibroblasts,
fibrin, and platelet releasate were 14% filled
with granulation tissue compared with less than
4% granulation tissue in control wounds, Thus,
fibroblast activation is a limiting step of granu-
lation tissue formation, and continued cell
stimulation is required for accelerated develop-
ment.

EVMCETIMAMWLYTURNNGOVHRMENMMYDEGRADEBYRMMEWMGN

TRANSCRIPTION IN HEPG2 CELLS
Zhou MY. Wu XIJ. Gmsberg HN.

Journal of Biological Chemlstry 271(40):24769-24775, 1996 Oct 4

Abstract

Heat shock protein 72/73 (Hsp70) is a cytoso-
lic molecular chaperone that carries out funda-
mental roles under both normal and stress situ-
ations, There is great interest in delineating the
mechanisms whereby Hsp70 levels are regulat-
ed. We observed that N-acetyl-leucyl-leucyl-
norleucinal (ALLN), a synthetic aldehydic
tripeptide that inhibits proteasomes, markedly
induced Hsp70 levels (up to 30-fold above
base line in HepG2 cells and human endothe-
lial cells). Induction of Hsp70 by ALLN was
dose-dependent and not related to cell toxicity.
ALLN selectively increased Hsp70 levels with-
out affecting Hsp25, Hsp27, Hsp60, Hsp86,
Hsp90, Hsp104, or Bip (immunoglobulin
heavy chain binding protein) in HepG2 cells.

ALLN induced Hsp70 not only by stabilizing
the protein but also by dramatically increasing
its synthesis. The modulation of Hsp70 synthe-
sis by ALLN resulted from a rapid and marked
increase in transcription of the hsp72 gene,
since the induction of hsp72 mRNA was
blocked in cells co-treated with actinomycin D.
hsp72 mRNA levels were affected in a time-
dependent manner by exposure to ALLN; sig-
nificant elevations occurred within 60 min of
treatment, and a decline to background levels
was observed by 7 h of recovery. The ALLN-
induced increase in hsp72 gene expression was
associated with trimerization of the heat shock
transcriptional factor (HSF1). ALLN did not
affect the steady-state level of HSF1 protein.
The effects of ALLN appeared to require de

novo protein synthe51s since the induction of
both HSF1 trimerization and hsp72 transcrip-
tion was blocked by co-treatment with cyclo-
heximide. When we tested a series of protease
inhibitors, only the related aldehydic tripep-
tides, N-acetyl-leucyl-leucyl-methioninal and
the proteasome inhibitor. Cbz-leucyl-leucyl-
leucinal, induced Hsp70 levels. The specific
proteasome inhibitor, lactacystin, which has a
different structure, also induced Hsp70 levels.
Overall, our results suggest that a rapidly turn-
ing over protein that is normally degraded by
proteasomes may be involved in the regulation
of Hsp70 synthesis via effects on the hsp70
transcriptional factor, HSF1.

UNC-40 A C-ELEGANS HOMOLOG OF DCC (DELETED IN COLORECTAL CANCER), IS REQUIRED IN MOTILE
CELLS RESPONDING TO UNC-6 NETRIN CUES .
Chan SSY. Zheng H. Su MW. Wilk R. Killeen MT. Hedgecock EM. Culotti JG.

Cell. 87(2):187-195, 1996 Oct 18.

Abstract

UNC-6 netrin, a laminin-related protein secret-
ed from neuroglia and neurons along the ven-
tral midline, orients migrating cells and pio-
neering growth cones on the nematode epider-
mis. UNC-5, a cell surface protein expressed
on motile cells and pioneer axons, orients
movements away from UNC-6 sources. UNC-

40, a homolog of the cell surface proteins DCC
(Deleted in Colorectal Cancer) and neogenin;
is also expressed on motile cells and pioneer
neurons. UNC-40 acts cell autonomously to
orient movement toward UNC-6 sources. For
cells coexpressing UNC-5, it helps orient
movement away from UNC-6 sources. Finally,
UNC-40 helps determine the dorsoventral posi-

tion of cells undergoing purely longitudinal
migrations. Together with the recent report that
DCC is a netrin receptor in vertebrates, our
results suggest that UNC-40 is a component of
UNC-6 receptors on motile cells.
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Abstract

Certain mathematical artifacts which had been
appended by others to Luria and Delbruck's
[Genetics 28: 491-511, 1943] model of sponta-
neous mutagenesis in bacterial populations
have added confusion to the modeling and
measurement of spontaneous mutation rates.
Additional confusion arises when models
which had been tuned for experiments with
bacterial cultures grown from a small inoculum
are adapted for use with mammalian cell cul-
tures grown from a large initial population. As
one consequence, biologists still tend to grow
the large number of parallel cultures required
by the fluctuation test in order to avoid large
errors due to the high variability in the number

of mutants ina growmg culture By av01d1ng

models with infinite mean values and certain
mathematical approximations that lead to con-
ceptual and practical difficulties, the large vari-
ance of the number of mutants can be avoided
(and the precision of the estimated mutation
rate controlled) through the use of sufficiently
large initial cell populations. A direct conse-
quence is that simpler experiments with fewer
cultures may suffice. In this paper, after a dis-
cussion of the confusions, we extend our previ-
ous approach [Rossman et al.: Mutat Res
328:21-30, 1995] by giving improved formulas
for the standard error of the estimated mutation
rate. The improvement results from using a
more inclusive model based on consideration

of the variability due to both the biological

phenomenon of the growing culture (growth
and mutation) and the protocols used for selec-
tion (sampling and plating efficiency). Also
included is the situation where the initial cell
population is not assumed to be free of mutants
but the initial mutant fraction is measured
instead. These standard error formulas are use-
ful in planning experiments that yield mutation
rate estimates with planned precision and for
comparing and testing hypotheses about muta-
tion rates in two or more populations which are
grown under different conditions. (C) 1996
Wiley-Liss, Inc.

DIRECT DYNAMICS SIMULATION OF THE LIFETIME OF TRIMETHYLENE
- Doubleday C. Bolton K. Peslherbe GH. Hase WL.
Journal of the American Chemical Society. 118(41):9922-9931, 1996 Oct 16.

Abstract

A direct trajectory method was employed to
investigate the intramolecular dynamics and
unimolecular decay of the trimethylene biradi-
cal over a range of energies. This method
proved to be computationally viable when the

internuclear forces were determined by semi-
empirical molecular orbital theory. The
trimethylene decay is double exponential at
low energies, but becomes single exponential
with a statistical rate constant as the energy is
increased. The non-statistical behavior at low

energies arises from incomplete intramolecular
vibrational energy redistribution (IVR). The
simulated results are in good agreement with
the available experimental data.

A LINEAR EQUIVALENT BAROTROPIC MODEL OF THE ANTARCTIC CIRCUMPOLAR CURRENT WITH REALISTIC COAST-

LINES AND BOTTOM TOPOGRAPHY

Krupitsky A. Kamenkovich VM. Naik N. Cane MA.
Journal of Physzcal Oceanography. 26(9):1803-1824, 1996 Sep.

Abstract

A linear equivalent barotropic (EB) model is
applied to study the effects of the bottom topogra-
phy H and baroclinicity on the total transport and
the position of the Antarctic Circumpolar Current
(ACC). The model is based on the observation of
Killworth that the time mean velocity held of the
FRAM Model is self-similar in the vertical.

A realistic large-scale topography (H) over bar is
constructed by filtering 5-minute resolution data

with an appropriate smoothing kernel. It is shown
that the asymptotic behavior of the solution of the
barotropic model (a particular case of the EB
model) in the limit of very small bottom friction
depends on subtle details of topography and basin
geometry. Given the uncertainties of the smoothing
procedure the authors conclude that the barotropic
model is not robust with respect to possible varia-
tions of model topography.

The authors found that the EB model with a verti-

cal profile function similar to that of Killworth
reproduces the major features of the time- and
depth-averaged FRAM solution, including the posi-
tion and the transport of the ACC, reasonably well.
The solution is robust with respect to uncertainties
in (H) over bar. The EB model is much improved
by a parameterization of the bottom friction via
near-bottom velocity, which tends to shut off the
flow in the shallow regions.

A GENE MAP OF THE HUMAN GENOME

Schuler GD. Boguski MS. Stewart EA. Stein LD. Gyapay G. Rice K. White RE. Rodrigueztome P. Aggarwal A. Bajorek E. Bentolila S.
Birren BB. Butler A. Castle AB. Chiannilkulchai N. Chu A. Clee C. Cowles S. Day PJR. Dibling T. Drouot N. Dunham I. Duprat S. East C.

Edwards C. et al.
Science. 274(5287):540-546, 1996 Oct 25.

- |Abstract

The human genome is thought to harbor
50,000 to 100,000 genes, of which about half
have been sampled to date in the form of
expressed sequence tags. An international con-
sortium was organized to develop and map
gene-based sequence tagged site markers on a

set of two radiation hybrid panels and a yeast
artificial.chromosome library. More than
16,000 human genes have been mapped rela-
tive to a framework map that contains about
1000 polymorphic genetic markers. The gene
map unifies the existing genetic and physical
maps with the nucleotide and protein sequence

databases in a fashion that should speed the
discovery of genes underlying inherited human
disease. The integrated resource is available
through a site on the World Wide Web al
http://www.ncbi.nlm.nih.gov/SCIENCE96/.

KAP104P - A KARYOPHERIN INVOLVED IN THE NUCLEAR TRANSPORT OF MESSENGER RNA BINDING PROTEINS

Aitchison JD. Blobel G. Rout MP.
Science. 274(5287):624-627, 1996 Oct 25.

Abstract

A cytosolic yeast karyopherin, Kap104p, was
isolated and shown to function in the nuclear
import of a specific class of proteins. The pro-
tein bound directly to repeat-containing nucleo-

porins and to a cytosolic pool of two nuclear
messenger RNA (mRNA) binding proteins,
Nab2p and Nab4p, Depletion of Kap104p
resulted in a rapid shift of Nab2p from the
nucleus to the cytoplasm without affecting the

localization of other nuclear proteins tested,
This finding suggests that the major function of}
Kap104p lies in returning mRNA binding pro-
teins to the nucleus after mRNA export.
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OFFICE OF THE VICE 'PR‘ESIDENT FOR RESEARCH—SL NY STONY BROOK

Department of Agriculture: US - Israel Binational Research & Development
Fund

BARD Postdoctoral Fellowship Program: awards provide a $27,000
stipend, plus a $3,000 research allowance, for one year of cooperative research
between postdoctoral fellows from one country (U.S. or Israel) and senior scientists
from the other in areas of agricultural research of mutual interest to the U.S. and
Israel. Applicants must be U.S. or Israeli citizens who have completed a Ph.D.
.degree within the past three years. Contact: Lynn Gipe, Intl. Pgm. Specialist; 301-
504-5616. Deadline: 01/15/1997

BARD Research Fellowship Program: awards provide a stipend of up to
$3,000 per month for a maximum of twelve months of cooperative agricultural
research between fellows from the U.S. and scientists from Israel in areas of mutu-
al interest to the U.S. and Israel. Applicants must be U.S. citizens who are estab-
lished research scientists affiliated with U.S. non-profit research institutions, univer-
sities, or federal and state agencies. Contact: Lynn Gipe, Intl. Pgm. Specialist; 301-
504-5616. Deadline: 01/15/1997

Marine Biological Laboratory: Summer Research Fellowships Program

The Marine Biological Laboratory announces the 1996 Summer Research
Fellowships Program. Program focus is on younger investigators. Both Full and
Partial Fellowships are offered. Full fellowships cover most costs of conducting sum-
mer research, and provide living and travel expenses. Partial Fellowship funds cover
many of the costs of conducting summer research, including living and travel
expenses. One full and twenty partial fellowships are available. Each is individually
named, and information is provided on the specific research area involved.

The Marine Biological Laboratory is a significant part of the scientific and
research community of Woods Hole, MA, serving as the summer home of American
and international marine biology, and year-round, hosting research programs in cell
and developmental biology, ecosystem studies, molecular evolution, neurobiology,
and sensory physiology. A variety of Fellowships and Awards are available to quali-
fied graduate students, postdoctoral fellows, and young faculty selected to partici-
pate in MBL programs.

Contact: Fellowship Coordinator, Office of Research Administration,
Marine Biological Laboratory, Woods Hole, Massachusetts 02543. Telephone: 508-
289-7441. Deadline: 01/15/97

National Center for Atmospheric Research: Postdoctoral Appointments
Two-year postdoctoral appointments are provided for research in the
atmospheric sciences at the National Center for Atmospheric Research. Stipends
are $35,000 in the first year, and $37,000 in the second year. Recent Ph.D.s (or
equivalent) and scientists with no more than four years of experience past-the Ph.D.
are eligible. There are no citizenship restrictions.
Contact: Barbara Hansford, Coordinator;
01/05/1997 .

303-497-1601. Deadline:

National Research Council:
~ (COBASE)

Grants are provided to U.S. scientists who wish to collaborate with their
. foreign colleagues in Central/Eastern Europe and the Newly Independent States, to
conduct research projects in science and  engineering. Both short-term project
development grants of up to $2,500 for two weeks, and long-term research grants
of up to $15,300 for up to six months, are offered.

Contact telephone: 202-334-3680. Deadlines:

Short-Term activities; July 7, 1997 for Long-Term activities.

Collaboration in Basic Science and Engineering

December 30, 1996 for

NASA: NRA-96-HEDS-01 - Microgravity Fluid Physics -
Research & Flight Experiment Opportunities

The National Aeronautics and Space Administration (NASA) is interésted in

receiving proposals for basic experimental and theoretical research using micro-
gravity to advance scientific knowledge and technology in fluid physics, including
fluid dynamics and heat and mass transfer of relevance to microgravity research. In
addition, proposals are sought to provide a fundamental understanding of physical
and chemical processes in extraterrestrial environments, such as local resource uti-
lization, bio-fluids and spacecraft and life support systems. The areas of low tem-
perature and fundamental physics will be addressed in a separate announcement.
A more detailed description of this opportunity with specific guidelines for
proposal preparation is available from: Alexander D., Pline, Microgravity Science
and Applications Division, Code UG, NASA Headquarters, Washington, DC 20546.
Telephone: 202/358-0820; e-mail: alexander.pline@hg.nasa.gov
Proposal due date is March 18, 1997.

NASA: NRA-96-HEDS-02 - Microgravity Materials Science
- Research & Flight Experiment Opportunities

The National Aeronautics and Space Administration (NASA) is interested in
receiving proposals for basic experimental and theoretical research using micro-
gravity to advance scientific knowledge and technology in materials science. In

addition, proposals are sought to provide a fundamental understanding of physncal
and chemical processes in extraterrestrial environments, such as local resource uti-
lization, radiation protection materials, welding and joining, and energy conversion
and storage. A more detailed description of this opportunity with specific guidelines
for proposal preparation is available from: Dr. Michael J. Wargo, Microgravity
Science and Applications Division, Code UG, NASA Headquarters, Washington DC
20546. Proposal due date is March 11, 1997.

NASA: NRA-96-HEDS-03 - Fundamental Physics in Microgravity
- Research & Flight Experiment Opportunities

The National Aeronautics and Space Administration (NASA) is interested in
receiving proposals for basic experimental and theoretical research using micro-
gravity to advance scientific knowledge and technology in fundamental physics.
Specifically, proposals aré being sought to provide fundamental understanding in
the research areas of Low Temperature and Condensed Matter Physics, Laser
Cooling and Atomic Physics and Gravitational and Relativistic Physics.

A more detailed description of this opportunity with specific guidelines for
proposal preparation is available from: Dr. Mark C. Lee, Microgravity Science and
Applications Division, Code UG, NASA Headquarters, Washington, DC 20546.
Telephone: 202/358-0816, mark.lee @hg.nasa.gov  This NASA Research
Announcement is also available electronically at:
http://microgravity.msad.hg.nasa.gov Proposal due date is March 25, 1997.

NASA: NRA 96-055-13 - Long-Term Space Astrophysics

The National Aeronautics and Space Administration, Office of Space
Science, solicits basic and applied research proposals related to the analysis of data
from Space Astrophysics observations for the Long-Term Space Astrophysics (LTSA)
Research Program. The dominant objectives of the LTSA program, which was initi-
ated in 1990, are to enhance the scientific return from space astrophysics missions
by supporting long-term (up tofive years) funding and to strengthen the U.S. long-
term research base in space astrophysics. Participation in this program is open to all
categories of organizations, domestic or foreign, including educational institutions,
for-profit and not-for-profit organizations, NASA centers, and other Government
agencies. This announcement will be available on the OSS Homepage on November
26, 1996, at URL: http:/Awww.hg.nasa.gov/office/oss/research.htm.

Scientific inquiries should be addressed to: Dr. Guenter Riegler, Research
Program Management Division, Code SR, Office of Space Science, NASA
Headquarters, Washington, DC 20546-001. Telephone: 202-358-1588, E-mail:
guenter.riegler@hq.nasa.gov. This announcement will be released on November 26,
1996, and proposals are due February 26, 1997.

NASA: NRA 96-0SS-14 - Ancient Martian Meteorite Research Program
The National Aeronautics and Space Administration, Office of Space

Science, solicits basic and applied research proposals related to the study of ancient

Martian meteorites for the Ancient Martian Meteorite (AMM) Research Program.
The objectives of the AMM program are to further investigate and resolve, to the
extent possible, recent claims of a biological origin of certain phenomena within
meteorite ALH84001. The AMM program is a joint program with the National
Science Foundation (NSF), which will issue a separate solicitation (Dear Colleague
Letter) for participation in their part of the effort.

This announcement will be available at URL:
http://www.hq.nasa.gov/office/oss/research.htm.  Scientific inquiries should be
addressed to: Mr. Joseph M. Boyce, Research Management Division, Code SR,
Office of Space Science, NASA Headquarters, Washington, DC 20546-0001.
Telephone: 202-358-0302, E-mail: joseph.boyce@hq.nasa.gov. Proposals are due
January 29, 1997.

PA-97-004: Molecular and Genetic Studies in Pancreatitis and Pancreatic
Cancer

The National Institute of Diabetes and Digestive and Kidney Diseases and
the National Cancer Institute (NCI) wish to encourage experienced and new inves-
tigators to pursue basic and clinical investigations into the molecular genetics of
acute and chronic pancreatitis as well as the “preneoplastic” genetic changes that
occur and predispose individuals to adenocarcinoma of the pancreas. Basic studies
include the generation of transgenic animal models of pancreatitis which show
inherited forms of pancreatitis. Particularly, organ-specific transgenic mice are
sought that exhibit acute or chronic pancreatitis. Alternatively, for pancreatic can-
cer, the fifth most common cause of death from cancer, basic science studies are
sought which identify the numerous genetic alterations that are involved in this
form of carcinogenesis. Such studies could utilize transgenic mice or gene knock-
out mice to systematically determine pancreatic preneoplastic genetic events.

Clinical studies are also sought that increase our knowledge in the early
detection and diagnosis, prognostication, prevention and treatment of pancreatitis
and pancreatic cancer. These studies could utilize the recent advances in the field

Continued on Page 20
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Continued from Page 10

largest redshift estimates that has been spectroscopically confirmed are as
high as four.” :

A second reason the team feels they have identified galaxies with red-
shifts as high as six is that their spectra exhibit the same properties as other
remote objects of known distances such as quasars. Although no one is cer-
tain just what a quasar is, Lanzetta suggests it is probably a massive black
hole that swallows up material with such great force that it cmits a tremen-
dous amount of energy as a result. Quasars have always been the farthest
objects observed because they tend to be brighter than galaxies, and fre-
quently exhibit redshift values as high as four or five.

“Astronomers have been using quasars over the last twenty five years to
study intergalactic gas that, by chance, lies along the line-of-sight between
the quasar and earth. Quasars act as lamps that light up the gas so that we may
see it,” said Lanzetta. As a result, astronomers have been able to determine
that most of this intergalactic gas is made up of hydrogen clouds. They have
also found that the concentration of hydrogen clouds along the line of sight
increases for remote galaxies at greater redshift values. Lanzetta concludes
that “we can use the spectral signature imprinted by these hydrogen clouds as
markers of high redshift objects.” The team performed spectral-energy distri-
butions for their six newly-discovered galaxies, and found very strong hydro-
gen spectroscopic imprints, further reinforcing their contention that they have
identified very distant galaxies.

Some astronomers suggest that a nearby galaxy could, in fact, exhibit a
false high redshift value due to the presence of dust lying along the line of
sight. Such dust could preferentially absorb and scatter the characteristic
blue light emitted by a low redshift galaxy while passing the red light through
unimpeded, so that it appears to be at high redshift. “If this were true,” said
Lanzetta, “then our six candidate galaxies should be very bright at infrared
wavelengths. We have eliminated this argument by obtaining deep infrared
images from a colleague using the KECK telescope in Hawaii and found that
none of our high redshift galaxies were detected in the infrared wavelengths”.

THE SHAPE OF THE UNIVERSE PROVIDES CLUES TO ORIGIN
AND FATE

It has been estimated that the age of the universe can range anywhere
from 8 to 20 billion years. Prior to the Stony Brook team’s findings,
astronomers were able to look back to a time when the universe was approx-
imately 13% of its present age. If the team’s findings of these very distant
galaxies are confirmed, estimates of the age and shape of the universe could
be significantly changed. Although the team acknowledges the importance of
finding galaxies with high redshift values of six, they are equally intrigued by
the lack of observation of distant galaxies originally predicted by galaxy for-
mation theories.

“The things that we can directly draw from our analysis of the Hubble
images is that we have good evidence that we really have seen the most dis-
tant objects in the universe — we know something about their appearance,
we know something about how luminous they are, and we know something
about how many there are,” said Lanzetta. “Even the most pessimistic people
who disagree with our redshift estimates would not argue with our claim that
we have established an absolute upper limit to the amount of distant galaxies
there are — and that there are fewer than what naive expectations would pre-
dict,” adds Lanzetta.

The team argues that this lack of observed distant galaxies, and the con-
sequent lack of expected amounts of mass, implies the universe is precari-
ously balanced between eternal expansion and eventual collapse. Hence,
one important question before astronomers today is to predict whether the
universe will continue to expand, or is bound by its own mass and will even-
tually collapse upon itself. Yahil suggests that the lack of observed distant
galaxies means that we are seeing less volume in the distant universe; this
finding could mean that the universe itself has a concentrated, high mass den-
sity. If this is true, then the universe is likely to collapse upon itself due to its
own gravitational forces, or perhaps, to hang precariously between expansion
and recollapse — a scenario referred to as the Einstein-deSitter model of the
universe. Yahil intends to research this very complex issue in the future, hop-
ing to gain better insight into the fate of the universe. “Our results have impli-
cations bearing not only on the formation and evolution of galaxies, but also
on the ultimate fate of the universe,” said Yahil.

Presently, the team is working on a cosmological model that would
advance understanding of how galaxies progressed through various stages,
and sort out just what happened since the Big Bang — time slice by time slice
— that has ultimately shaped the universe as we know it.l

Funding Updates-

Continued from Page 19

that identify a genetic locus on human chromosome 7 that exhibits linkage to
hereditary pancreatitis as well as the recent observation of allelic loss of tumor sup-
pressor gene(s) on human chromosome 18 as a early event in human pancreatic
carcinogenesis.

The support for this program announcement will be through the NIH
research project grant (RO1) award, the FIRST (R29) award and the small grants
(RO3) award.

PAR-97-006: Small Grants for Therapeutic Clinical Trails of Malignancies
The Division of Cancer Treatment Diagnosis and Centers, National Cancer
Institute (NCI) announces a small grants program to encourage the submission of
small grant applications for new therapeutic clinical trials of malignancies that take
advantage of recent laboratory developments. New and experienced investigators
in relevant fields and disciplines (clinical, surgical, and radiation oncology) may
apply for small grants to test new treatment strategies in patients or do pilot clin-
ical studies. Application Receipt Dates: May 15, September 15, and January 15.

DA-97-003:
Dependence

The purpose of this Request for Applications (RFA) is to encourage appli-
cations combining medicinal chemistry and preclinical pharmacology to design,
synthesize and test compounds leading to the identification of candidates for
advanced preclinical and clinical evaluation as potential pharmacotherapies for
cocaine dependence. Pharmacological testing may be conducted using in vitro
and/or non-human in vivo procedures. It is anticipated that approximately $1.5
million will be available to fund between five to seven research project grants (R01)
and FIRST (R29) awards. Letter of Intent Receipt Date: February 13, 1997;
Application Receipt Date: March 13, 1997.

Discovery of Novel Pharmacotherapies for Cocaine

HL-96-021: Sleep Academic Award

The primary objective of this initiative is to encourage the development
and/or improvement of the quality of medical curricula, physician/patient/nurse
and community education, and clinical practice for the prevention, management,
and control of sleep disorders. A secondary objective is to promote high quality
clinical research in sleep. A candidate for the Sleep Academic Award must have
knowledge and skills in sleep and sleep disorders medicine and be a member of
the faculty in an accredited school of medicine or osteopathy in the United States,
its territories or possessions. The candidate must also have sufficient experience
and training in clinical sleep research, clinical practice, and/or medical education to
implement a high quality curriculum in sleep and sleep disorders as well as the
unqualified support from the Dean and the educational leadership of the institu-
tion is also required. The mechanism of support is the Academic Award Program
(K07) of the National Heart, Lung, and Blood Institute. The total project period
may not exceed five years and is non-renewable.

The estimated funds (total costs) available for fiscal year 1997 will be
$300,000. It is anticipated that three to four grants will be awarded this year and
in an additional competition to be held during fiscal year 1998. Letter of Intent
Receipt Date: December 9, 1996; Application Receipt Date: January 23, 1997.

PAR-97-007: Jointly Sponsored NIH Predoctoral Training Program in the
Neurosciences

The National Institute on Aging, National Institute of Child Health and
Human Development, National Institute on Deafness and Other Communication
Disorders, National Institute of Dental Research, National Institute of General
Medical Sciences, National Institute of Mental Health, National Institute of
Neurological Disorders and Stroke, and National Institute of Nursing Research are
jointly sponsoring a new neuroscience predoctoral research training program.

The aim of the program is to encourage and support broad training in the
neurosciences by offering institutions a single comprehensive training grant.
Support through the program is focused on the early years of training before full-
time thesis research is started. Trainees are expected to be participants in a formal
predoctoral curriculum offering broad and fundamental training in the neuro-
sciences. For institutions that presently have multiple training grants with predoc-
toral trainees in the neurosciences, predoctoral training positions can now be con-
solidated into a single training grant jointly sponsored by the participating NIH
Institutes.

Applications will be also accepted from institutions without current train-
ing grant support. Existing training grants that have postdoctoral positions may
continue, less any predoctoral positions moved to the consolidated application.
Depending on the policies of the awarding NIH Institute, other training grants at
the applicant institution may continue to support predoctoral trainees involved in
thesis research. The training grant will support stipend and other training costs
according to the current NRSA guidelines.

It is expected that the new training programs will act as a source of
trainees and activities that will enhance basic and disease-related neuroscience
research that is relevant to the participating NIH Institutes. It is important that the
administration of the applicant institution as well as all participating academic
units and departments indicate their willingness to support the training goals of
the program. Letter of Intent Receipt Date: March 1; Application Receipt Date:
May 10.8
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Resolvmg Physncuan-Patlent Impasse m Chromc liiness

| “Non-lelmtlve” Solutions May Be the Answer

by Ehzabeth Kelso

hronic illnesses are a major challenge to con-
temporary medicine, representing more than
60% of office visits to general and family practi-
tioners for middle aged and geriatric patients.
Patients living with chronic illnesses are also
often deemed “difficult” by physicians because
they frequently place heavyg
demands on their physicians. In}|
some instances, patients seek help
from a physician but then neglect to |
follow a prescibed course of treat- [is
ment, fostering an impasse that
reveals itself in the examination
room as poor communication
between the patient and physician,
“doctor-shopping,” and in frequent
visits displaying mounting patient
frustration.

Raja Jaber, MD, Medical}
Director of the Family Practice
Center at University Hospital &
Medical Center at SUNY Stony
Brook, and Jeff Trilling, MD, Vice
Chair of the Department of Family
Medicine at SUNY Stony Brook,
have developed a consultation model aimed at
resolving this sort of physician/patient impasse.
In 1992, they implemented a pilot study utilizing
the outpatient population of the Family Practice
Center, affiliated with the medical school at
Stony Brook and a training site for residents in
Family Medicine, to test the effectiveness of their

procedures in ameliorating impasses between
physicians and chronically ill patients.

~ Incidents of patient/physician impasse were
identified by attending physicians invited to refer
patients to the Chronic Illness Consultation
Team, comprised of Drs. Trilling and Jaber, plus

Dr. Raja Jaber(l), and Dr. Jeff Trilling(r), Family Medicine, SUNY SB

a family therapist, the patient, their own attend-
ing physician, and sometimes medical residents
as well. The Chronic Illness Consultation
Program tested the “Circle of Change” model
developed by Trilling and Jaber.

This model addresses impasse in the primary
care setting by identifying the physician/patient

NEW IN °96... The Gene Inspector™

WINNER: 1996 BEST NEW MOLECULAR BIOLOGY PRODUCT¥*

&

Introducing the next generation of molecular biology software...

Our Symbol
Means Quality

dynamics that maintain, reduce, or aggravate dif-
ficult interactions, and by providing strategies
vital to the resolution of the impasse. The
“Circle of Change” takes into account the fact
that each patient enters the examination room
with experiences, perceptions, and expectations
that give shape to how they interpret
and assess their illness. Physicians
| introduce their own presumptions and
expectations into the encounter. The
clash of these differing assumptions
and expectations can formulate an
impasse that prevents adequate treat-
ment and relief for the patient.

An example of the “Circle of
Change” approach:

At the onset of any meeting the team
dialog is informal, but it then evolves
into a semistructured interview where
| patients’ an.d physicians’ qxplanatory
| models of illness and their assump-
| tions about each other are elicited
| using open-ended questions. (The
 interview was based on a set of ques-
tions introduced by Arthur Kleinman,
MD, and published in a 1978 Annals of Internal
Medicine article, “Culture, Illness, and Care.”
Kleinman reveals patients’ hesitancy to disclose
their own explanatory models of their illness, and

reiterates that physicians must be persistent in

demonstrating earnestness and interest in under-

Continued on Page 23

A breakthrough new combination of two products for the Mac: a
powerful electronic research notebook combined with a
comprehensive sequence analysis package. Why is this analysis
package different? The Gene Inspector allows biologists to follow'
their thought processes as they analyze sequences and take notes on

their Mac. Interactive analyses allow you to pursue your thoughts by
using one analysis result to start another analysis — the way you would
follow up results in your lab. Analysis “suites” can be defined and
accessed easily, providing a means to analyze each new sequence in a
consistent manner.

The electronic research notebook can be used by each person in the
lab to archive and annotate experimental results. “Bookmarks” permit | § e C
easy navigation through the notebook, and you can use “appendices” | | e |

to store information such as buffer recipes and gel sample templates. ' '
In addition, the notebook has innovative features such as the ability to
“hot link” your sequences to analysis results.

The Gene Inspector represents a new paradigm for sequence analysis
programs and redefines the way you can design and track real experi-
ments in your research notebook. This new software is destined to
become an indispensable tool in research labs around the world. For
more information online, see our web site <http://www.textco.com/>
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Continued from Page 21
standing the patient’s beliefs. )

The following questions are a few offered to
facilitate a conversation eliciting patients’
explanatory models of illness.

What do you think has caused your problem?

Why do you think it started when it did?

What do you think your sickness does to

you?

How severe is your sickness?

For example, such questions elicited the fol-
lowing comments from a patient with arthritits:

Patient: Back in 1990, I had spinal meningitis. I
feel that it somehow stems from there. Because
it is since then I really started having bad joint
pains. I mean there might be no connection, but
I feel there is.

Physician: “What do your husband and chil-
dren think about your arthritis? What do they
think it is due to?”

Patient: “I feel my children are getting very
worried about me. Nine out of ten times I’'m
walking with a cane in the house. Plus I’m hav-
ing a bad day or something.”

Spouse: Now we are limited. You got to be very
very careful. You can’t go near her, you can’t
touch her, she’s in pain. It’s the circle of what’s
happening.

Physician: So your relationship has really been
shaken since the meningitis. I understand very
well how your relationship has been shaken by
this illness.

In the “Chronic Illness Consultation,” the
team is interested in the patterns of interactions
between patients and family members as they
relate to their differing perceptions about illness.
Chronic illnesses frequently strain relationships
in an extended family. Further, the physician’s
focus is frequently on the specific biomedical
aspects of the patient’s illness, while the “consul-
tation team’s” intention is the whole patient,
including understanding the impact of illness on
the whole family.

Such a team focus elicited comments such as
this:

Spouse: You guys did something good here. You
got me thinking another way now. I’ve got to
stop jumping down her throat. If I take one
problem away, it might help her a little bit. Am

I thinking all right.

Physician: Yes, I think you can help. Even so,
anybody who lives with a chronically ill person
becomes upset. It’s very hard to live with some-
body who is losing their functioning.

As facilitators of change, physicians can con-
sider providing information and choices, rather
than definitive specific solutions. Sympathetic
physicians who discontinue pursuit of a precise,
given change of behavior in the patient as their
sole purpose can subsequently make the doc-
tor/patient interaction a more flexible one. When
the illusion of “the cure” disappears, accepting
that compassion may be an important interven-
tion in and of itself enables the physician to feel
more comfortable with their own sometime
inability to provide definitive cures. They can
offer some degree of hope to a patient, important

in itself:

Physician: With proper medical care, I think
you’ll get better.

Patient: You do think I’ll get better? Nobody’s
actually said that. I’m just assuming that I’'m
gradually getting worse and worse. You’re giv-
ing me a ray of hope.

The “Chronic Illness Consultations” were
videotaped, and a curriculum for working with
residents to resolve such clinical impasse was
developed. In 1993, Jaber and Trilling examined
the formulation of the physician/patient impasse,
and recently developed a follow-up on their con-
ceptual model, “The Circle of Change.” Their
work in this area extends further to an active
interest in complementary medical therapies.

The basic tenets of the Jaber and Trilling -

work views each individual coping with chronic
illness in the context of family and society,
emphasizing lifestyle changes, and general
enhancement of the body’s inherent capability to
heal. These ideas are highly compatible with the
ideas offered in the “Circle of Change” based on
a biopsychosocial model and family systems the-
ories. Further exploration of ways of integrating
beneficial aspects of complementary medicine
into-accepted clinical practice are currently being
spearheaded at the State University of New York
at Stony Brook by Trilling and Jaber, and by
Stanley Altman, Director of the Center for
Health, Policy and Management.®

The author is a Project Assistant in the
Department of Family Medicine, State University
of New York at Stony Brook.
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Continued from Page 3
vitro using purified factors. The difficulty in

this task lies in the large number of proteins and
RNA:s likely to be involved in splicing, conser-
vatively estimated in yeast to be encoded by at
least 100 different genes (about 2% of the yeast
genome).

A number of snRNAs—U1, U2, U4, US,
and U6—have been identified as essential for
splicing. These RNAs appear to be involved in
the recognition of the 5’ and 3’ splice sites. The
exon/intron boundaries in mammalian genes
are marked by canonical sequences that deter-
mine the location of the splicing events. One
significant area of Manley’s work has been the
identification of the importance of base pairing
in recognizing the splice sites in mammalian
genes, particularly between the U2 and U6
snRNAs and the pre-mRNA. Manley’s
approach has been to test the effects of base
substitutions in the 3’ splice site—usually
called the branch site—on the splicing of the
SV40 small t gene when a plasmid containing
this sequence is introduced into a human cell
line.

Through such experiments he and his col-
leagues have found that mutations in the branch
site sequences inhibit splicing. Moreover,
when a cloned human U2 gene containing
mutations designed to allow binding to the
mutated branch site is introduced simultane-
ously, splicing is restored, suggesting that base
pairing between the pre-mRNA branch site and
the U2 snRNA is essential. This kind of assay
has been exploited to identify a base pairing
interaction between the U6 snRNA and the 5’
splice site as well. Manley writes, in a 1995
paper published in Genes and Development,
that “the existence of these dynamic RNA-
RNA interactions strengthens the view that pre-
mRNA splicing is RNA catalyzed.”

His current model of U2/U6/pre-mRNA
interactions, outlined in the aforementioned

paper, proposes a series of three separate base
pairing interactions, or helices, that allow for
recognition of the splice sites and, potentially,
for the catalysis of the first step of the splicing
reaction. One notable feature of the model is
the intriguing similarity in secondary structure
between the U2/U6/pre-mRNA complex and
the self-splicing hairpin ribozyme of tobacco
ring spot virus. Manley comments, “The com-
ponents at the heart of the catalytic machinery
(for pre-mRNAs) may have evolved features
from self-cleaving RNAs,” although he adds
that there are significant differences in the
chemistries of the two reactions.

- Another aspect of splicing under study in
Manley’s laboratory is the role of the protein
components of the spliceosome. The splicing
proteins typically contain a sequence-specific

- RNA binding domain and an arginine/serine-

rich domain that probably promotes protein-
protein interactions in the spliceosome.
Manley and co-workers have been characteriz-
ing one such factor, ASF/SF2, demonstrating
that it can be UV crosslinked efficiently to a
32P-labeled RNA containing a consensus 5’
splice site, but binds less well to an RNA con-
taining a mutated 5’ splice site. ASF/SF2, the
first protein splicing factor shown to recognize
5’ splice sites, has also been found to exhibit
concentration-dependent differential splice site
utilization, leading Manley to propose that
alternative splicing in vivo might depend on
variations in the concentrations of such splicing
factors. Several investigators in the splicing
field, including Manley, have further proposed

. that additional factors will be identified that

have distinct RNA binding specificities and
that promote specific protein-protein interac-
tions in the spliceosome, filling out the picture
of how splice sites are recognized and introns
accurately excised.

Of course, the end result of an alternative
splicing event is presumably the production of

a protein with a different activity that either a
differently spliced RNA or the unspliced pre-
cursor. In Drosophila, the classic example of
alternative splicing affecting biological func-
tion is the series of splicing events that culmi-
nates in sex determination. While Manley
points out that “nothing comparable exists right
now in mammals,” he adds that “eventually
there will be specific examples of regulated
splicing in development and differentiation.”
In the case of human disease he notes that “a lot
of genetic diseases—sickle cell, for example—
are caused by alterations in splicing. There are
also examples of oncogenes undergoing alter-
native splicing, although there has been no
clear documented change (in splicing) that
leads to a tumor. When we understand more
about splicing factors it may be possible to
address problems related to splicing in human
disease.” Toward this end, he says that his own
laboratory will continue its work on the identi-
fication of protein splicing factors and on the
mechanism of catalysis in the spliceosome.
Additionally, he suggests that the regulation of
splicing factor activity will become an impor-
‘tant area of research, particularly “the identifi-
cation of kinases that activate splicing factors
by phosphorylation.”

Dr. Crick once remarked that what he
meant to convey by his “central dogma” com-
ment was that “once information gets into a
protein, it can’t get back out again.” If so, then
the study of RNA splicing factors—the manag-
ing editors of the process—addresses one of the
most fundamental questions in molecular biol-
ogy: how are the discrete units of genetic infor-
mation found in individual exons assembled
into different translatable messenger RNAs in a
context-dependent manner? The identification
of such factors by Dr. Manley and his col-
leagues in the splicing field should yield new
insights into this important and intriguing prob-
lem.H

e —— e T ——
——— —— B—

e —
—— S —

JOIN OUR STAFF!

Academic Science News&Review needs contributors. If you are
interested in writing about the sciences, or have an idea for a story,

then get in touch with us.

(Faculty/Staff, Graduate, and Undergraduate are all welcome).

Call: 516-737-3415. Email: editor@pdpub.com

Academic Science News&FReview—New York Edition—Dec/Jan 1996-97

o - et e e e e -

~OHID 2 NCOT WV —NIRN RPARINGY Ao

\Z, SWRSDRD;



PRE-OWNED
LAB EQUIPMENT

« Savings of up to 80% off Manuf. list
* Remanufactured with warranty
« Turn unwanted equipment into cash

« Get more for your budget so whether
buying or selling or if you
just want a quote

CALL ﬁ;{fi

PEGASUS SCIENTIFIC, INC.

your 2nd Source Supplier

Tel (800) 734-0078
Fax: 301-421-1189

Beckman, Sorvall. Forma, Baker, Isco,
Amsco, Castle, Etc....

Academic Science Newsé&Review—New York Edition—Dec/Jan 1996-97

25



December 1996

——— Center for
= Biotechnology

— A New York State Center for Advanced Technology

_Bmtechnol_lo“’ y Seminar Series

The Center for Blotechnology is establlshlng a forum to increase mteractnons between research scnentlsts in New York Biotec 1nology companies
and research scientists at SUNY -- Stony Brook. We are initiating a series of seminars in which industry scientists can present their research to members
of academic departments at SUNY -- Stony Brook. The seminar will be followed by an informal gathering where individuals can discuss mutual interests
in greater detail. The goal of the seminars is to encourage research collaborations that will lead to new products or services for the company and fund-
ing for academic research. The Center for Biotechnology, through its Innovative Technology Grants (ITG) and other programs, can provide financial sup-
port for these collaborations. Industry scientists who would like to present seminars, or academic scientists who would like to suggest speakers, should

Better Biological Probes",

contact Dr. Robert Lewis (516-632-8521, rlewis@life.bio.sunysb.edu).

December 2, 1996, 4:00 p.m.: Richard Powell, Ph.D., Research Chemist, Technical Services, Nanoprobes, Inc.,
Room 038, Life Sciences Bldg., SUNY -- Stony Brook.

December 9, 1996, 4:00 p.m.: James Maioriello, Ph.D., Manager, Chemical Services, Collaborative Laboratories, Inc.,
Polymers for Use in Personal Care Products”, Room 412, Chemistry Bldg., SUNY -- Stony Brook.

"Molecular Microscopy: Metal Clusters as

"Conjugation of Enzymes to

Undergradua

Biotechnolo

Internships (Deadli

The Center for Biotechnology is beginning its
active recruitment for students who wish to
participate in the Undergraduate
Biotechnology Internship program. The pro-
gram is designed for students beginning their
junior or senior year at SUNY who are consid-
ering a career in biotechnology. Having work-
place experience will increase your chances for
employment far beyond what any grades or
standardized exams will provide. Participating

companies sometimes hire interns when they
graduate. Interns are placed as employees
under the direction of senior scientists in local
biotechnology companies, where they partici-
pate in the company's research, production or
services activities. Interns work full-time (40
hours per week) for the Summer semesters,
and part-time (12-15 hours per week) for the
Fall and Spring semesters. A stipend of $3000

paid for each of the fall and spring semesters.
Students sign up for three credits (CHE488 or
BIO488) for each of the fall and spring semes-
ters; taking the summer session for credit is
optional. Additional information and applica-
tions can be obtained from the Center (130 Life
Sciences Bldg.) or from our Web site
(http:/life.bio.sunysb.edu/biotech).

is paid for the entire summer, and $1500 is

Innovative Technology Grants (Deadline February 10, 1997)

[The Innovatlve Technology Grants provide
seed funding for biotechnology research
projects with potential commercial applica-
tions. The awards are granted to faculty
scientists, and can be used to develop the
projects in collaboration with New York

state biotechnology companies. Pls plan-
ning projects with a corporate cosponsor
should be in contact with the company
now. If you need help in finding a corpo-
rate sponsor, please contact the Center.
Information and application forms can be

applications is February 10, 1997.

obtained from our Web site
(http://life.bio.sunysb.edu/biotech), or
directly from the Center (130 Life Sciences
Bldg.). The final deadline for the receipt of

Job Fair: Alternate Careers in Biotechnology (March 20, 1997)

The Center is sponsoring its annual
Biotechnology Job Fair on March 20,
1997. Students are encouraged to bring
their résumés and meet with representa-
tives of local biotechnology and pharma-
ceutical companies looking for employees.

The Center is also hosting a panel of pro-
fessionals who will discuss alternate
careers in biotechnology. This panel is
designed for students with scientific train-
ing who do not wish to pursue a career at
the lab bench. This is your opportunity to

ask questions and learn how to develop a
career that matches your interests. For
more details and updates, watch our Web
site (http://life.bio.sunysb.edu/biotech).

Biotech Expo (April 24, 1997)

The Center is hosting its annual Biotech Expo at SUNY -- Stony Brook. Companies will be showcasing the latest in research and
medical equipment and supplies. Check our Web site (http://life.bio.sunysb.edu/biotech) for details and updates.

Regulatory Affairs Seminar

A seminar covering aspects of regulatory affairs for biotechnology companies is being planned for May 1996. Please contact the
Center (rlewis @life.bio.sunysb.edu) with suggestions for topics, or to be placed on the mailing list for the seminar announcement.
Check our Web site (http://life.bio.sunysb.edu/biotech) for updated information.

26 _

_ Academic Science Newsé&Review—New York Edition—Dec/Jan 1996-97



iNOA 10} 210)S Ul sey

3/94] Wa v2137 2doasordiw yoaeasat paridAul
AU JU) $IJOUI( 1910 JeyMm N0 pul

QORJIAUI €T S PAIvI3:

::2:0
SNO0J JIUOIIIA Y] @
d0a1dasou aANd3Iqo paziiojow oY) @
:QJ€ SATRIUBRAPE [RIIWOUOTID IYLIN]
‘Alsnodueynwis paydepe are SwsAs
UIPJODAT TRWI [[B UdYM UIAD PIIILISAIUN SI
gurpuey ‘uonendiugwordiw 10} [Bapl 0]

=219y} St pue Aijiqissadoe Arejdwaxa sained)
3/g41 Wa va137 doysonyiy Sva

Q
O

£602-L6/91v XV 09vZ-L6V/9L1
6JZ HZN olejuQ ‘ajepmoljjip
anuaAy [[09ININ ELG

"auj epeue’) eaia7]

LY10-500/Lv8 XV £C10-8v2/008
§1009 sioulyj| ‘playlaa(

peoy axeq19aq [ L]

'oUl 82197

N
>
8
N
A o
&
L
8
i
S
3
w
~
O
3
1
2
k)
>
C
o
3
2
()
O
=
@
O
wn
Q
5
?
Q
<




- 'We've dropped our price.

omiver
-
Now just $1a base...with ng QARALLEL ARRAY SYNTHESIS™
set-up charge! sgchnology makes it possible.
You’ll save even more when you choose &Qibprictaly technology delivers cost
GiBco BRL Custom Primers—and get mop, e ®) % cient primer production.
* Fast delivery. We’ll ship within 24 hourg - X e %\\ capacity—automated, computer-
when you order <30-mers by 5:00 pm.gg P« ptrolled production.
. . - e 3 4 o : :
+ New modifications and purification opg;,, yiable performance—continuous quality
» Convenient, accurate fax and Interne; B &omtoring throughout synthesis.
ordering. “?ara]leled accuracy—integrated work-
* Reliable performance and satisfactiop, « __xons track your sequence from order
guaranteed. Z\‘ough synthesis, packaging, and delivery.
* Custom Primers Base Hits Club—our fr, 5
buyers program with great stuff for you 4, o
yourlab. ~ 4
- S

For ordering information or a fax order form: : ‘ L l F E e T EC l——N O LOG l E Sm

To Order/TECH-LINE™: (800) 828-6686
U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Internet: http://www.lifetech.com : Producer of GiBco BRL Products
U.S.A. Orders U.S. Industrial Orders Latin America Orders Canada Orders Internet
To Order/TECH-LINE: (800) 828-6686 To Order/TECH-LINE: (800) 874-4226 = To Order/TECH-LINE: (301) 840-4027  To Order: (800) 263-6236 primers@lifetech.com

Fax: (800) 352-1468 Fax: (301) 258-8238 TECH-LINE: (800) 757-8257 http://www.lifetech.com

Fax: (800) 331-2286
Fax: (800) 387-1007

* 50 nmole scale, standard purity  { some restrictions apply
All referenced trademarks are the property of their respective owners. For research use only. Not intended for any human or animal diagnostic or therapeutic use.

D i © 1996 Life Technologies, Inc. 96-222



