
James E. Darnell Jr., the pio-
neering researcher in the field
of gene regulation — who has
nurtured the careers of over 100
young, talented scientists — was
honored with the 2002 Albert
Lasker Award for Special
Achievement in Medical
Science. He receives the award
today (Sept. 27) at a luncheon
ceremony at New York City’s
Pierre Hotel.

An elected member of the
National Academy of Sciences,
Darnell joined The Rockefeller
University in 1974. He is the
Vincent Astor Professor and
head of the Laboratory of
Molecular Cell Biology.

“For more than 40 years, Jim
Darnell has had a major impact
on American science,” says
Nobel laureate Phillip A. Sharp,
in his letter nominating the
Rockefeller scientist for the
Lasker honor. “He has played a
unique role as a scientist, author
and educator and is uniquely
qualified to receive this award.”

Darnell’s many scientific
achievements include the dis-
covery of a pathway by which
“molecular cues” on the surface
of a cell signal the genes in that
cell’s nucleus to take specific
actions.The cell-signaling route

discovered by
Darnell — called
the JAK-STAT
pathway — “pro-
vides the clearest
example of signal-
ing from the cell
surface to genes in
the nucleus.
Studies of this
pathway also yield
important new
insights into the
biology of specific
human cancers
including multiple
myeloma and head
and neck tumors,”
adds Sharp,
Institute Professor
and founding
director of the
McGovern Institute for Brain
Research at the Massachusetts
Institute of Technology.

Besides advancing scientific
understanding of the factors
regulating activation or expres-
sion of genes in animal cells as
models for human biology,
Darnell has fostered the devel-
opment of over 100 scientists,
most of whom are today profes-
sors or directors of major labo-
laboratories at institutions
throughout the world.

“In addition, at The Rockefeller
University, Jim Darnell has been
a guiding force in helping to
build a strong, stellar faculty,” says
Acting President Thomas P.
Sakmar.“Starting in the mid-
1980s, working with then-presi-
dent and Nobel laureate Josh
Lederberg, Jim helped to establish
more than 15 new junior faculty
positions, each a head of a major
laboratory at the university.”

“Four of the first five outside
offers turned us down because
they did not believe they could

be independent at Rockefeller,”
Darnell recalls.

Ten of the first 12 recruits in
the program became full profes-
sors at Rockefeller, and more
than 20 such young scientists
have become tenured
Rockefeller professors through
this effort. Eighteen of
Rockefeller’s more than 70 lab-
oratories now are headed by sci-
entists who are either assistant
or associate professors.
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TODAY’S EVENTS

Terry Gaasterland, assistant 
professor and head of the
Laboratory of Computational
Genomics, will give today’s
(Sept. 27) Friday lecture at 3:45
p.m. in Caspary Auditorium.

Gaasterland, a computer scientist
by training, received a Presidential
Early Career Award for Scientists
and Engineers (PECASE) in
2000 for her innovations in using
computers to read and interpret,
with logic-based rules, the “lan-
guage” of DNA.

The increasing availability of
whole genomes, including
human and mouse, has
enhanced the value of
Gaasterland’s methods.

MAGPIE (Multipurpose
Automated Genome Project
Investigation Environment),
Gaasterland’s premiere program
for analyzing gene sequence
data, the first in a series of
bioinformatics tools written 
in the lab, has been applied to
both prokaryotic and eukaryotic
genomes.

In 2001, Gaasterland and her
colleagues proposed an addi-
tional 1,042 genes in the newly
published Drosophila genome by
applying MAGPIE to the pub-
licly available data.

By adapting MAGPIE to 
interpret cDNA and generate
expressed sequence tag (EST)
data, Gaasterland’s collaborations
resulted in new insights in 
transcriptional regulation,
during embryonic development,
of Xenopus laevis (with Ali H.
Brivanlou, head of the
Laboratory of Molecular
Vertebrate Embryology), and
proposed evolutionary reclassifi-
cation of two protists, Entamoeba
and Mastigamoeba (see related
story on page 2).

Fly “STAT” gene codes for not one, but two, proteins

James Darnell (left), head of the Laboratory of Molecular Cell Biology, and Robert G. Roeder, head of
the Laboratory of Biochemistry and Molecular Biology, at the informal “Lasker” celebration that
Darnell’s laboratory organized earlier this week at the Faculty and Students Club.

continued on page 3

Terry Gaasterland:
Integrating gene sequence,
expression data

Lasker Award recognizes James Darnell’s 
“Special Achievement in Medical Science” 

Reporting in the Sept. 15 issue of Genes and
Development, James E. Darnell Jr. and colleagues show
that the development of a fly’s body depends on more
than the activity of its one and only “STAT” gene —
the human counterpart of which plays a role in cancer.
It also depends on the inhibitory function of a second
STAT protein coded for by the same gene locus.To
show this, the researchers used developing fly embryos.
Normally, an embryo will develop eight regular body
segments (top).When the researchers artificially
removed both forms of the STAT protein, a fusion of
two of these segments occurred (middle). Surprisingly,
when only the original STAT protein was removed, a
more severe defect affecting not only the body seg-
ments, but the head and tail as well, was seen (bottom).
These experiments show that the new STAT is indeed
a negative regulator, or inhibitor, of the originally
characterized STAT protein. Says Darnell, “In this
postgenomic era, findings like this one make it more
and more clear that alternate proteins, or protein iso-
forms, should be considered when attempting to
explain complex biological phenomena.”

Other contributors to this research include first
authors Melissa A. Henriksen and Aurel Betz, and 
second author Marc.V. Fucillo, all at The Rockefeller
University.To read the full story please visit:
www.rockefeller.edu/pubinfo/091702.php.

http://www.rockefeller.edu/pubinfo/091702.php


High school students and teachers discover the lure of the lab

Comparative gene analysis enhances knowledge of protist evolution 
Combining traditional bench-
work with the power of compu-
tation, Rockefeller University
scientists have proposed an 
evolutionary reclassification of
three unicellular eukaryotes, or
protists.

Protists play a pivotal role in
evolutionary history because all
eukaryotes, or multi-cellular
organisms, are protists or protist
descendants.

Miklós Müller, professor emeri-
tus, and Terry Gaasterland, assis-
tant professor, along with
University of Paris researchers,
compared more than 100 genes
of three highly diverse species of
amoeba: Dictyostelium dicoideum
(slime mold), Entamoeba histolyti-
ca (a common intestinal parasite)
and the free-living Mastigamoeba
balamuthi.

Careful alignment of these genes
led to an impressive data set
consisting of about 25,000
amino acid positions representa-
tive of 30 different species.This
“mega-alignment” was then
subjected to phylogenetic, or
evolutionary, analysis that con-
firmed all the existing groups
within the eukaryotic domain,
with one notable exception:
Entamoeba and Mastigamoeba
were clustered together as a
novel grouping, with the two 
of them forming a sister group
with Dictyostelium.

This finding supports an earlier
hypothesis put forth by T.
Cavalier-Smith of the University
of British Columbia in
Vancouver in 1998, who
grouped these species into a
novel subphylum,“Conosa.”

The authors also suggest that
Entamoeba and Mastigamoeba
most likely are not primitive,
pre-mitochondrial organisms, as
had been imagined previously.
Instead, their amitochondriate
condition is more likely the
result of reductive evolution, or
evolution through losses, espe-
cially in the case of the parasitic
Entamoeba. The alternative
would be to assume indepen-
dent development of mitochon-
dria in more than one lineage.

The research results, published
in the Proceedings of the National
Academy of Sciences (PNAS) this
spring, also suggest that the 
“single lucky gene” approach to
studying evolution should yield
to analyses using large data sets
involving many genes.

— Lynn Love

The motile form of Entamoeba histolytica is shown here in a scanning electron 
micrograph. Through comparative gene analysis, Terry Gaasterland and Miklós Müller
propose that E. histolytica occupy a new evolutionary grouping among the protists.
Evolution of the protists, primitive eukaryotes, sheds light on the evolution of higher
organisms. 

Peering through the micro-
scope, a pair of tweezers in
hand, Bushra Taha attempts to
pull a single transparent nucleus
out of a frog egg.

“If there’s a lot of yolk floating
around, it’s even harder to get
the nucleus out,” she says.This
time she succeeds and places the
fragile nucleus onto a fresh petri
dish. “Just three nuclei can pro-
vide a lot of information about
how molecules get in and out.”

Taha is studying the basic mech-
anisms behind a cell nucleus’s
main “tunnels” — protein struc-
tures called nuclear pore com-
plexes that traffic protein and
RNA molecules across the
nuclear membrane. Her 
overarching goal is to visualize
an individual nuclear pore com-
plex at work in real time. But,
unlike other researchers on
campus, one of her other goals
is to obtain an undergraduate
college degree.

Taha is one of 51 high school
students who participated in
Rockefeller’s Science Outreach
program this summer. Each year,
50 to 60 high school students
and 10 to 12 teachers from
places as far as Singapore and as
close as our local school district
step up to the lab bench, don a
pair of rubber gloves and get
their hands wet — most for the
first time. Many of the students
go on to study science in col-
lege and about half come back
for a second summer.

“One of the unique aspects of
the Rockefeller Science
Outreach program is that stu-
dents and teachers work side by
side in the lab,” says Bonnie
Kaiser, director of the program
since its inception in 1992. Case
studies by us and others show
that this kind of ‘hands-on’

experience does lead to positive
change in the classroom.”

The Science Outreach program
is funded mainly by the Howard
Hughes Medical Institute
(HHMI), Richard Lounsbery
Foundation and the Hebrew
Technical Institute. Other
donors include The Dibner
Fund, Pfizer Foundation and
Golden Family Foundation.

In addition to providing each
teacher and almost half the stu-
dents with stipends, the program
offers a course in ScienTific
Reading And Writing
(STRAW) for both teachers and
students to learn scientific com-
munication skills, including how
to analyze a scientific journal
article. Assignments help prompt
more structured conversations
among the apprentices and their
mentors, who have a wealth of
knowledge to impart.

This year, Annenberg Assistant
Professor Leslie Vosshall, with
the help of graduate fellow
Yelena Fishilevich, presented a
pivotal paper by Columbia
University’s Linda Buck and
Richard Axel describing the dis-

covery of mammalian odorant
receptors.Vosshall began the lec-
ture by encouraging the stu-
dents and teachers to interrupt
her with questions — a request
they more than obeyed.Within
the first 15 minutes, several of
the students had hit upon some
of the most important questions
underlying olfaction research.

“The outreach students dis-
played a refreshing fearlessness in
asking questions about the Buck
and Axel paper that will serve
them well in their future pur-
suits in science,” says Vosshall.

Yet, the core of the participants’
experience is in the lab.This
summer, Professor Sanford
Simon — who is also on the
board of advisors at Bard High
School Early College in
Manhattan and is working with
New York area teachers to
improve high school science
curriculums — hosted two
teachers and two high school
students, including Taha, one of
five HHMI outreach students.

Born in Sudan,Taha moved to
New York City with her family
when she was four years old to

escape political turmoil and seek
better education.This fall, she
will go to Harvard to study sci-
ence. Eventually, she hopes to
earn an M.D.-Ph.D.

Using fluorescent probes and
“total internal reflection
microscopy,”Taha and her men-
tor, postdoctoral associate Josh
Rappoport, spent the first part
of the summer working on a
new technique to image the
export of proteins through indi-
vidual nuclear pore complexes.
If successful, this novel approach
would offer insight into the pre-
cise mechanisms by which
molecules enter and exit the
nucleus — a vital process need-
ed for DNA replication, RNA
transcription, protein translation
and cell cycle regulation.

The second half of their sum-
mer was spent using similar
microscopy techniques to in-
vestigate the role of a cell’s
cytoskeleton during endocytosis,
a process by which cells inter-
nalize proteins, such as activated
receptors, from their surface.

“This project really intrigued
Bushra from the start,” says
Rappoport. “She was able to
clearly define a problem, devel-
op experiments to test her
hypotheses and even came up
with positive results.”

Says Taha, “It was exciting to
really understand the science.
Recently, I told my friends
about what I did in the lab and
realized, hey, I really know what
I’m talking about.”

But the students aren’t the only
ones passionate about learning
science — the teachers are too.
“I think having teachers in the
program is vital,” says Simon.
“The teachers get excited about
really doing the science and

inevitably bring that excitement
back to the classroom. For every
teacher in the program, we can
affect one hundred or so kids.”

Francesco Filiaci, a participating
teacher from an Upper West
Side private school, agrees.
“High school biology labs can
involve too much of a ‘cook-
book’ approach to science.
Being here has already allowed
me to come up with new
experiments that I plan to do
with my kids.”

In fact, Filiaci was so struck by
the simplicity and elegance of
experiments he performed this
summer on yeast that he plans
to set up a mini-yeast lab in his
classroom this fall.The HHMI
support he received from the
Science Outreach program will
help fund the necessary equip-
ment and supplies. More impor-
tant, he’ll also have his very own
research scientist to help: Collin
Thomas, his mentor and a post-
doctoral fellow in Simon’s lab,
has agreed to assist Filiaci in this
endeavor and even plans to
guest teach on occasion.

“My conversations with
Francesco have been invaluable
to my thinking about 
pedagogy,” says Thomas.
“Eventually I want to teach
undergraduate and graduate stu-
dents myself, so this experience
has been particularly useful.”

For Taha, the summer was also a
huge success. Not only did she
learn a great deal about nuclear
export and endocytosis, two
fundamental processes in cell
biology, but her findings on
endocytosis will soon be sub-
mitted for publication.

— Whitney Clavin

Science Outreach student Bushra Taha (right), pictured here with her mentor Josh
Rappoport, made significant progress this summer developing new ways to 
visualize endocystosis, the process by which cells internalize surface proteins.
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Lasker Award continued

Recruiting young, talented sci-
entists as heads of labs Òis widely
hailed as having greatly broad-
ened the research fabric of the
university,Ó adds Sharp.

Darnell has remained chairman
of the Non-tenured Junior
Faculty Heads of Laboratory.
From 1990 to 1991 he was vice
president for academic affairs.

Darnell was the Òoriginating
author and wrote approximately
half of Molecular Cell Biology,Ó
says Sharp about the textbook,
the first edition of which was
published in 1986 with co-
authors Harvey F. Lodish and
David Baltimore.ÒIt is fair to
say that this book, together with
Molecular Biology of the Cell[by
Bruce Alberts, James D.Watson
and colleagues], provided teach-
ers of biology throughout the
world with material to teach a
thoroughly modern course
based, for the first time, on
modern experimental biology,
just as was traditionally the case
with chemistry and physics.Ó

It is DarnellÕs scientiÞc innovation
and leadership, however, that form
the core of his achievements.

DarnellÕs research has been basic
to understanding how normal
cells develop and become spe-
cialized.That is, how instruc-
tions in genes get copied into

messenger RNA (mRNA) and
expressed at the right time and
at the proper rate.

DarnellÕs research supplied
much of the evidence for the
now generally accepted scientif-
ic concept that all RNA is
formed by extensive Òmolecular 
carpentry.Ó His studies with
ribosomal and transfer RNA,
molecules that assist in coding
mRNA to make protein,
showed that both these
molecules are chemically Òpro-
cessedÓ Ñ chemical groups are
added after synthesis and a long
initial product is cut into usable
pieces Ñ before their use in the
cellÕs cytoplasm.

DarnellÕs subsequent studies on
pre-mRNA from the DNA
virus, adenovirus, paved the way
for the Nobel Prize-winning
discovery of RNA splicing in
mRNA formation by Sharp,
Richard Roberts and col-
leagues.

Perhaps the furthest-reaching
results from DarnellÕs laboratory
began with research in the early
1980s that culminated in 1992
with the mapping of the Þrst
complete Òsignal transductionÓ
pathway: the JAK-STAT signaling
pathway. DarnellÕs group discov-
ered that a set of dual function
proteins, which they named
STATs Ñ for Signal Transducers

and Activators of Transcription Ñ
remain quiescent in the cell until
circulating polypeptides bind to
their speciÞc cell-surface receptors.

Darnell and his Rockefeller col-
leagues are exploring the
molecular mechanisms by which
STATs activate genes and why
persistently active Stat3 con-
tributes to cancer.

Elected to membership in the
National Academy of Sciences
in 1973, Darnell has been hon-
ored with numerous awards and
prizes, including, most recently,
the 2002 Academy Medal for
Distinguished Contributions in
Biomedical Science from the
New York Academy of Sciences.

In addition to Darnell, James E.
Rothman of the Sloan-
Kettering Institute and Randy
W. Schekman of the University
of California, Berkeley, received
the 2002 Lasker Award for Basic
Medical Research;Willem J.
Kolff of the University of Utah
School of Medicine and Belding
H. Scribner of the University of
Washington School of Medicine
won the 2002 Lasker Award for
Clinical Medical Research.

For more information about
Darnell and the Lasker Awards,
visit www.rockefeller.edu/
awards/lasker.php.

Ñ Joseph Bonner

PEOPLE IN THE NEWS

Cardiovascular prize goes to Rockefeller scientist

Barry S. Coller, the David
Rockefeller Professor and physi-
cian-in-chief, was honored with
the Warren Alpert Foundation
Scientific Prize. He received the
award together with Eugene
Braunwald, the Hersey
Distinguished Professor at
Harvard.The prize was in
recognition for their work that
has dramatically improved sur-
vival and quality of life for those
suffering heart attacks. Coller
isolated an antibody that is a
highly potent and more selective

inhibitor of platelet aggregationÑ a cause of heart attacksÑ than
aspirin.That antibody, clinically named Reopro, is now used exten-
sively in angioplasty treatments.

Stebbins receives Burroughs Wellcome award

Erec Stebbins, assistant professor
and head of the Laboratory of
Structural Microbiology, recently
received the Burroughs
Wellcome FundÕs Investigators in
Pathogenesis of Infectious
Disease Award and a National
Institutes of Health RO1 grant,
both to study bacterial
pathogens using X-ray crystal-
lography. Stebbins is working on
constructing a structural library
of virulence factors (proteins
that bacteria employ to infect
host cells) with the ultimate goal
of designing novel antibiotics.

Dhodapkar chosen for Damon-Runyon award

Madhav Dhodapkar, assistant
professor and head of the
Laboratory of Tumor
Immunology and
Immunotherapy, was selected to
receive a 2002 Damon Runyon-
Lilly Clinical Investigator Award.
The funding for DhodapkarÕs
research on Òanti-tumor immu-
nity in myelomaÓ began in July
under the mentorship of Henry
G. Kunkel Professor and Senior
Physician Ralph Steinman.

Albert receives Doris Duke Foundation funding

The Doris Duke Charitable
Foundation has awarded
Matthew Albert, postdoctoral
fellow in the Laboratory of
Molecular Neuro-oncology, a
2002 Doris Duke Innovation in
Clinical Research Award.The
award supports clinical research
in cardiovascular diseases, cancer,
AIDS and sickle cell anemia and
other blood diseases. AlbertÕs
research focuses on understand-
ing the regulation of tumor
immunity versus tumor- 
mediated immunosuppression.

Rockefeller Archive Center honored

The Rockefeller Archive Center has received an award from The
Lower Hudson ConferenceÕs Awards for Excellence Program for 
its publications that Òconsistently attract worldwide attention to
material that relates to the history of the lower Hudson Valley and
New York City.Ó

Acclaimed AIDS researcher David Ho, The Rockefeller UniversityÕs Irene Diamond Professor who heads the Aaron Diamond AIDS
Research Center (ADARC), and his research team, have discovered that several natural proteins Ñ alpha-defensins 1, 2 and 3 Ñ
can be manufactured and released by killer T cells to inhibit HIV.

The heretofore-unknown proteins have been documented in blood samples of Òlong-term non-progressorsÓ Ñ people who test
positive for HIV but do not get sick.

The proteinsÕ identity was reported in yesterdayÕs Science Express, the on-line version ofScience. 

Pictured above, alpha-defensin proteins (green) emanate from CD8+, or killer, T cells stimulated by HIV infection. The top most T
cell is actively producing alpha-defensins.

ÒThis discovery is a major step forward in our understanding of how the body fights HIV,Ó says lead author of the Sciencepublica-
tion Linqi Zhang, Rockefeller University professor and ADARC staff scientist. ÒBy understanding how some peopleÕs immune sys-
tems are able to control HIV infection, we may be able to develop new treatments that take advantage of this phenomenon.Ó

More details on this story will be published in the October 11 issue of News&Notes.

Researchers Þnd proteins inhibit HIV


