


active synapses. Moreover, evidence from Roberto’s lab suggests that the constant replen-
ishment of AMPA receptors at synapses may be involved in maintaining synapses in an
active state over long periods of time. It is an intriguing possibility that this form of synaptic
plasticity may underlie the development of the brain’s neuronal network and function of neu-
rons in an adult brain.
Roberto and Karel’s studies provide some of the first real-time, high-resolution images of

the events that are likely to power the restructuring of vast neural networks within an impor-
tant site for learning and memory in the brain.
Yi Zhong and his colleagues are also studying the neurological basis of

learning and memory, but in the fruit fly Drosophila. They have recently
focused their efforts on explaining the puzzling observation that a human
disease called neurofibromatosis causes both cancer and learning defects.
Neurofibromatosis is one of the most common inherited genetic disor-

ders affecting humans. The disease is characterized by discoloration and
tumors of the skin and is caused by mutations in the NF1 gene. NF1
encodes a protein that inhibits the activity of the Ras protooncogene prod-
uct, another protein that is altered in many human tumors. Thus, when the
NF1 gene is mutated, the resulting uncontrolled activity of Ras can lead to
cancer. But how mutations in NF1 lead to cancer and learning defects was
unknown.
From previous work, Yi knew that an enzyme called adenylyl cyclase was

required for learning in Drosophila. He also knew that adenylyl cyclase activ-
ity was stimulated by the Drosophila NF1 protein (human and Drosophila NF1 are remark-
ably similar, so much so that human NF1 can substitute for its Drosophila counterpart in
transgeneic flies). Yi and his colleagues first established that Drosophila—like humans and
mice—requires NF1 for learning (in this case, learning to avoid a particular odor that was
paired with a small electrical shock).







be inherited in a stable manner. Examples occur in inactivation of one of the X chromosomes
in female mammals, in certain human cancers, and in parental imprinting of genes.
Shiv Grewal and his colleagues use a powerful model system in the fission yeast

Schizosaccharomyces pombe to study how the active and silenced states of gene expres-
sion are established. Working at the National Cancer Institute, Shiv and former CSHL scien-
tist Amar Klar showed that in a particular region of the fission yeast genome, active and silent
states of gene expression can be stably inherited through mitosis (cell division) and, remark-
ably, through meiosis (the division leading to spores or gametes for the next generation).



The amount of Myc protein in cells is determined not only by how much Myc is synthe-
sized in a given time frame, but also by how quickly it is destroyed. Bill is studying how the
destruction of the Myc protein is regulated and how defects in this process lead to abnor-
mally high levels of Myc, and potentially to cancer.





molecule using X-ray crystallography. They discovered that VP16 is shaped rather like a
chair. The scientists were able to define what parts of VP16 are involved in a particular func-
tion by determining where mutations that specifically disrupt one VP16 function but not
another map on the surface of the protein. For example, Xiaodong and Winship found that
three mutations known to block the assembly of virus particles all cluster on one side of
VP16. In contrast, a mutation known to block the interaction of VP16 with Oct-1 maps on
the other side of the protein.
Xiaodong and Winship also identified a region of VP16 likely to bind to DNA by examin-

ing the charge distribution on the surface of VP16. DNA is negatively charged. Because like
charges repel, protein surfaces that bind DNA are usually positively charged. The seat of the
VP16 chair-like structure has such a positively charged surface. This region is further impli-
cated in DNA binding by evidence from Winship’s lab that mutations in the seat bottom dis-
rupt VP16’s DNA-binding activity. In short, DNA sits on the VP16 seat.
Studies of VP16, Oct-1, and HCF by Winship and his colleagues have revealed a great

deal of information about how transcription is regulated. The added dimension of structural
information provides an even clearer view of how the molecules that mediate this complex
and dynamic process interact with each other and with DNA.
X-ray crystallographic data sets for the structures of both hnRNP A1 and VP16 were col-



have no physiological consequences, a particular SNP might be located near a mutation that
is of great physiological consequence (e.g., disease-causing mutation). SNPs are therefore
extremely useful as markers for genetic disease, for the development of reagents to diag-
nose genetic disease, and for the cloning of disease-related genes. In addition, SNPs are
invaluable to scientists interested in tracing the flow of genetic information through human
populations on global and regional scales.
Lincoln and his colleagues have developed software and hardware systems for storing,

analyzing, and disseminating the large amounts of information currently being generated by
the SNP consortium. A 1.5-ton uninterruptible power supply, a closet-sized 1-terabyte stor-
age array, and a high-performance cluster of 40 individual computers linked together in a
“parallel processing” configuration are now all part of the daily operation in Lincoln’s lab.

Symposium LXIV

On June 2–9, our activities centered around the 64th annual CSHL
Symposium, entitled Signaling and Gene Expression in the Immune System.
On Sunday, June 6, meeting attendee Irving Weissman, of Stanford
University School of Medicine, delivered the annual Dorcas Cummings
Lecture to a scientific and public audience. His talk “Repairing the Body: The
Promise of Blood and Tissue Stem Cells” addressed a topic that is much in
the news because of its great potential in repairing human disease tissues.
Judging by the enthusiastic reaction of the audience, the lecture was very
well received and timely.

Watson School of Biological Sciences 

The Laboratory’s graduate school—the Watson School of Biological Sciences—became a
reality this year. Recruitment of the inaugural class was an outstanding success. The six new
students arrived late in the summer, beginning classes on September 7. The two core cours-
es—Scientific Reasoning and Logic and Scientific Exposition and Ethics—were supplement-
ed by specialized minicourses and provided an overview of the current state
of biology in many fields. The lecturing presented a new challenge to most
CSHL scientific faculty and quite happily, everyone involved rose beautifully
to the occasion. The huge success of the program is in large measure due
to the tireless efforts of Winship Herr and Lilian Gann, both of whom have
transformed graduate education at CSHL and we hope beyond.
In our first official celebration of the Watson School, the Laboratory held a

convocation on November 5 at which we bestowed the honorary degree of
Doctor of Science honoris causa on three esteemed scientists: David
Baltimore, president of the California Institute of Technology; Gerald Fink,
director of the Whitehead Institute for Biomedical Research and American
Cancer Society Professor of Genetics at the Massachusetts Institute of
Technology; and Seymour Benzer, the James Griffin Boswell Professor of
Neuroscience at the California Institute of Technology. Each of them played
a significant part in the education programs at the Laboratory, from under-







In addition to hosting straightforward scientific meetings, Banbury Center also has a long
history of hosting meetings that deal with controversial topics in biology that have important
societal implications. In earlier years, these topics dealt largely with environmental carcino-
genesis and risk assessment. More recently, we have examined and reviewed possible diffi-
culties arising from new developments in human genetics. In 1999, we focused on xeno-
transplantation, the transplantation of tissues or organs between species (e.g., from animals
to humans). Xenotransplantation raised many of the same issues raised by recombinant
DNA technology in the mid 1970s. How, for example, will we deal with what are—for the pre-
sent at least—unquantifiable risks? In the case of xenotransplantation, one such risk is the
transmission of unknown viruses from pig tissues to human transplant recipients. The ambi-
ence of a Banbury Center meeting, with 30–40 participants from diverse backgrounds gath-
ered in an intimate setting, is particularly conducive to discussion of such controversial top-
ics.

DNA Learning Center 

Student visits to the DNA Learning Center (DNALC) plateaued at 30,000, as all available lab
space was used at full capacity. Meanwhile, over 380,000 people visited the DNALC Internet
sites, a threefold increase from 1998. The majority visited the animated genetics primer, DNA
from the Beginning, which went online in January 1999 and was funded by the Josiah Macy,
Jr. Foundation. It has proved immensely popular with teachers, students, and casual Web
surfers.
Several other Internet projects neared completion during 1999. The Image Archive of the

American Eugenics Movement is a searchable database of over 1200 photos and docu-
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print, with a strong backlist led by Using Antibodies and At the Bench. A new, targeted sales
program boosted orders through major resellers. 
The journal program continued to flourish. Genes & Development (G&D), Genome

Research (GR), and Learning & Memory (L&M) increased or maintained subscription levels.
Advertising revenues were 30% higher. All three journals were offered more manuscripts than
ever before. The impact factors of G&D and GR, as measured by citation analysis, rose sub-
stantially, and G&D maintained its rank among the top ten primary research journals. Online
editions of all three journals were enhanced by new software tools, and GR developed the
capacity to publish papers online well ahead of print.
The Protein Society selected CSHL Press from a list of ten candidates as the next pub-

lisher of its journal Protein Science



Varmus Birthday Celebration

On December 12, 74 scientists gathered at Cold Spring Harbor Laboratory to celebrate the
60th birthday of Harold E. Varmus, M.D., director of the National Institutes of Health. Harold
has since become President of Memorial Sloan-Kettering Cancer Center in New York City.
He has been coming to meetings at CSHL for over a quarter century and is well known for
his research accomplishments—including the discovery of cellular oncogenes with Mike
Bishop that garnered them a Noble prize—as well as for his extraordinary leadership. As
director of the NIH, Harold stressed the importance of biomedical research for the improve-
ment of the human condition, and oversaw a dramatic increase in public support of bio-
medical science.
Harold Varmus’s birthday celebration at the Laboratory, which took the form of a two-day

symposium on cancer cell biology, was organized by Steve Hughes of the National Cancer
Institute (NCI); Titia de Lange of Rockefeller University; Roel Nusse, HHMI investigator at
Stanford University Medical Center; all former Varmus laboratory members; and Suzanne
Oritz of Varmus’ lab. at the NCI. Prominent speakers included long-time collaborator Mike
Bishop, fellow retrovirologists David Baltimore and Peter Vogt, and former high school mate
Gerry Fink.

Undergraduate Research Program (URPs)

The 1999 summer Undergraduate Research Program consisted of 26 students—12 women,
14 men—from 12 countries. They were chosen from among 520 applicants from around the
world. The objective of the program is to provide a greater understanding of the principles of
biology. It instills in the students an awareness of major topics of investigation, helps devel-
op intellectual tools necessary for modern research, exposes students to the process of
research, and allows them to meet top scientists who visit CSHL. 
The program received financial support in 1999 from the C. Bliss Memorial Fund,

Burroughs Wellcome Fund, Jephson Educational Trust, Dorcas Cummings Memorial

19

Titia de Lange, Roel Nusse, Harold Varmus, Steve Hughes, Suzanne Ortiz



Lecture, Grace Professorship, and the URP Endowment (composed of the Burroughs
Welcome Fund, Emmanuel Ax Fund, Garfield Fund, Libby Fund, Olney Fellowship,
Shakespeare Fellowship, Von Stade Fellowship, Glass Fund, and the Read Fund).

Partners for the Future 

The Partners for the Future program was established in 1990 to give outstanding high school
seniors the opportunity to work on original research projects in a laboratory under the super-
vision of a scientist-mentor. The students spend a minimum of ten hours per week at the
Laboratory, beginning in October, and at the conclusion of the program in March, present a
scientific summary to an audience of scientists, teachers, and parents. In the process, the
students gain valuable research experience and are paid a stipend for their efforts. This pro-
gram is supported by the DNA Learning Center Corporate Advisory Board from proceeds of
their annual fund and golf tournament.
The participants for the 1999/2000 school year were David Rubenstein, Bethpage High

School (mentor: Yuri Lazebnik); Michelle Kollmeier, Half Hollow Hills High School West (men-
tor: Marja Timmermans); Jeffrey Winer, Plainview–Old Bethpage J.F.K. High School (mentor:
Masaaki Hamaguchi); Justin Singer, Jericho High School (mentor: Eric Drier); Laura Roche,
Cold Spring Harbor High School (mentor: Michael Hengartner); and Michel John Maloof,
Garden City High School (mentor: Frances Hannan). 

Board of Trustees 

C. Thomas Caskey concluded his term on the Board of Trustees in 1999. Since 1996, Tom
brought extensive research experience to the Board of Trustees, particularly in the area of
human genetics. Tom first visited the Laboratory in the late 1960s to attend a Phage Course.
We shall miss his always active participation at Board meetings.
Three new members were elected to the Board in 1999: Robert Lindsay is a managing

general partner with Bessemer Partners where he is involved with overseeing the private
equity investment activities of Bessemer Securities Corporation. Robert grew up here in
Laurel Hollow and his family has had a long-running relationship with the Laboratory—his

father, Robert V. Lindsey, served as a Trustee on the Laboratory’s Board and
treasurer and vice president of LIBA (now CSHLA), and his aunt, Mary D.
Lindsay, served as vice chairman on the Laboratory’s Board. Ed Scolnick is
president of Merck Research Laboratories, and executive vice president of
science and technology for Merck and Co., Inc. Before that, he was at the
National Cancer Institute where he discovered the viral RAS oncogene.
Arthur Spiro is president of AMSTEX Enterprises, Inc., a company that deals
in corporate and business marketing, planning, acquisitions, mergers, tex-
tile patents, investments, licenses and leases. He is also adjunct professor
of entrepreneurial studies at the College of Business and Public Affairs at
Clemson University in South Carolina.
On April 23, former Chairman of the Board of Trustees David L. Luke III

was honored at a dinner at the Piping Rock Club in Locust Valley. The din-
ner was held in appreciation of his contributions to the Laboratory during his
12-year tenure on the Board, and for his role in the establishment of the
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Watson School. The keynote speaker was Vartan Gregorian, president of
the Carnegie Corporation of New York and former president of Brown
University. Ed Harlow of Massachusetts General Hospital Cancer Center
and Harvard Medical School offered thoughtful remarks as well. A special
treat during the evening was a performance by Kitty Carlyle Hart, whose
voice and vocal style from a time past were flawless. 
Mr. Luke is now an honorary trustee of the Laboratory and chairs the

ongoing $32 million capital campaign to endow the Watson School. 

CSHL Association 

The CSHL Association (CSHLA) held its annual meeting on February 2. The
membership thanked its retiring directors—W. Dillaway Ayres, David C.
Clark, Carol E. Large, Phillip M. Satow, Jordan Saunders, and Lisa Schiff—and elected
James Spingarn as president of the CSHLA, and  Mary Alice Kolodner, Eileen Pulling, and
Larry Remmel as new directors. 
The meeting featured a lecture by scientist and author

Edward O. Wilson of Harvard University. His lecture was entitled
“Consilience: Science Meets the Arts.” After the meeting, mem-
bers of Next Generation Initiative (NGI) were invited to the DNA
Learning Center for a special presentation on DNA science by
DNALC Director Dave Micklos and then-Assistant Director John
Kruper. On March 7, the CSHLA sponsored a lecture by John,
introducing the DNA Learning Center’s new Web site, DNA from
the Beginning, the Internet’s first authoritative genetics primer.
On April 17, the Association held a Jazz Benefit. The perfor-

mance featured Stanley Turrentine and Kenny Blake on saxo-
phone, Harold Betters on trombone, Kevin Moore and Max
Leake on piano, Paul Thompson on bass, and John Uskridge
and Roger Humphries on drums. The evening included an ele-
gant dinner and raised money in support of young scientists’
research at the Laboratory.
The annual major donors cocktail party was held in the Locust Valley home of Carolyn and

Ollie Grace. The elegant setting provided an enjoyable opportunity for Laboratory scientists
to mingle with those whose generosity helps support their work.

DNALC Corporate Advisory Board (CAB)

Each year the DNALC Corporate Advisory Board (CAB), now chaired by Jack Leahy, sup-
ports the DNALC to the extent of 10% of its operating budget by means of a golf tourna-
ment and annual fund.
On October 24, Jim and Liz Watson hosted an evening of cocktails and supper at

Ballybung to thank members of the CAB for their support and to introduce potential new
candidates for the CAB.
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more than $96 million. Last year, Robertson funds supported cancer research in the labs of
David Helfman, Michael Hengarter, Nouria Hernandez, Tatsuya Hirano, Leemor Joshua-Tor,





President’s Council

The President’s Council was formed six years ago, bringing together leaders from business,
research, and biotechnology who are interested in science and Cold Spring Harbor
Laboratory. Members of the President’s Council contribute $25,000 or more annually to sup-
port the CSHL Fellows program for top young scientists fresh from their Ph.D. or M.D. stud-
ies. The program allows promising young researchers to pursue their own high-level, inde-
pendent research, rather than pursuing a more traditional postdoctoral fellowship in the lab-
oratory of an established scientist.
The 1999 meeting of the President’s Council, held May 14–15, focused on the Evolution

of Happiness. It began with a luncheon at Ballybung followed by an afternoon lecture by
CSHL scientist Jerry Yin on long-term memory formation. The keynote speaker, Dr. Stanley
Watson, Professor of Psychiatry and Co-Director of the Mental Health Institute at the
University of Michigan, described the role of the molecule POMC in human psychology. The
speakers on Saturday were Dr. Huda Akil also from the University of Michigan, Dr. Jonathan
Rees from the University of Newcastle (UK) Medical School, and Dr. Stephen O’Rahilly from
the Wellcome Trust Clinical Research Facility in Cambridge. The mix of leaders from the busi-
ness world and the scientific community evoked interesting insights, as well as provocative
discussions. The following were members of the 1999 President’s Council:

Abraham Appel, Appel Consultants, Inc.
Peter Bloom, General Atlantic Partners, LLC
Michel David-Weill, Lazard Freres & Co., LLC
Jacob Goldfield, Goldman, Sachs & Co.
Leo A. Guthart, ADEMCO
Charles E. Harris, Harris & Harris Group, Inc.
Walter B. Kissinger, WBK Associates
Thomas J. McGrath, Simpson Thacher & Bartlett
Donald A. Pels, Pelsco, Inc.
James H. Simons, Renaissance Technologies Corporation
Ronald P. Stanton, Transammonia, Inc.
Charles L. Stone, Jr., M.D.
Sigi Ziering, Diagnostics Products Corporation

The Harbor Society

The Harbor Society honors those distinguished individuals who have contributed to the
CSHL planned giving program by including the Laboratory in their estate planning. The
Harbor Society gained six new members (or member couples) in 1999: Barbara and Arthur
Crocker, the estate of Lachlan Braden, Lois Learned, Mr. and Mrs. Karl Runkle, Miss Eleanor
Greenan, and Mrs. Lawrence Marks. The annual dinner for the Harbor Society with Jim and
Liz Watson was held at Ballybung on May 2. We are most grateful for the foresight and gen-
erosity of the Harbor Society members. 

Breast Cancer Support

In 1999, there was again outstanding support from breast cancer advocacy groups. Through
1 in 9: the Long Island Breast Cancer Action Coalition—our longest-running breast cancer
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Andrew Mark Settles completed his Ph.D. in Rob Martienssen’s lab and went on to a post-
doctoral position at theUniversity of Florida, Gainesville. 

Tzu-Ling Tseng completed his Ph.D. in Adrian Krainer’s lab and has moved on to a post-
doctoral position in the lab of Jeff Struewing and Ken Beutow at the Laboratory of
Population Genetics at the National Cancer Institute in Bethesda, Maryland.

Concluding Remarks

As we rapidly move into the next century and indeed into the next millennium, it is clear that
the opportunities for future discovery in biology and medicine are enormous. The past cen-
tury of biology will be remembered as a golden era that witnessed a renaissance in science
that will have an impact for many years to come. The early years of the new century will be
the age when biology will be only limited by our imagination. There is a distinct sense of
excitement in the air; a feeling that we must endeavor to transmit to the broader communi-
ties that will ultimately benefit from this research. 
As the pace of modern science continues to accelerate, the resources of academic insti-

tutions will be considerably strained, particularly when compared to biotechnology and phar-
maceutical companies which have access to technologies that are far beyond the financial
capabilities of academia. This is particularly the case in the genomic era.
Cold Spring Harbor Laboratory and institutions like us will need considerable financial

resources to remain at the forefront of biology, particularly when increases in federal funding
of research abate. But leanness might have a positive benefit in the long run, since acade-
mic researchers will be forced to think carefully about how these precious resources are uti-
lized, performing the type of basic research that the more remunerative institutions will find
increasingly hard to justify. Ideally there will remain a synergism between industry and acad-
emia that will be for the benefit of all.
To me, our mission is as clear as it has ever been. We must continue to pursue basic sci-

ence at the highest possible level, we must make sure that we continue to grow our strong
educational programs, making them even more accessible to scientists and students, and
we must encourage public support and participation in these exciting ventures at all levels.
For together we are entering what will perhaps be the most exciting phase of biology.

March 2000 Bruce Stillman




