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Throughout its history, research in the biological and biomedical sciences has been driven
by the passion, intellect, and vision of individual scientists. Even when collaboration pro-
duced a great discovery or advance, the investigators concerned brought their unique
perspective to the team effort. A large proportion of the research funds provided by the
National Institutes of Health (NIH) supports investigator-initiated research. The extent of
this support and the pool of available scientific talent are among the chief reasons that the
United States has led international biomedical research for many decades. But there are
disturbing signs that this lead is being undermined.

Breakthroughs in science are unpredictable. Little did we know that research on flower
pigments in the early 1 990s or investigation of gene expression in soil worms in 1998
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provement of cancer diagnosis and treatment. Asked by the director of the National Cancer
Institute, Andrew von Eschenbach, to advise on the best application of new technologies,
a small committee chaired by Lee Hartwell and Eric Lander has produced a report that
was presented in draft form to the National Cancer Advisory Board in September 2004
and in final form in February 2005. The committee, and many of its advisors, strongly favors
the establishment of a national, team-based effort to identify all of the major cancer-causing
genes in the approximately 50 major types of human cancer. The approach taken in this
Human Cancer Genome Project is the collection of tumor samples from patients who have
undergone treatment and identify in their cancer genome the genetic alterations. Such al-
terations include point mutations in the DNA-coding and -noncoding regions of genes, or
amplifications and deletions of genes or segments of chromosomes. We even envisioned
identifying the epigenetic changes in cancer genomes that might lead to the lack of ex-
pression of a particular tumor suppressor gene. All of this information, if collected from
enough patients, compared with data from conventional pathology, and correlated with
clinical outcomes, could be used for the diagnosis and prognosis of tumors, helping to
guide oncologists to the best available current treatment. Such DNA-based diagnosis and
prognosis relies on the too few therapeutic approaches now available for treating cancer.
Importantly, the identification of genes that are overactive in human tumors may suggest
new targets for cancer therapy that could be validated using the new RNAi technology.
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ence, to overstate their case, making claims that research is ripe for major advances in
regenerative therapy or hinting that cures are just around the corner. This is almost certainly
not true for human embryonic stem cell research. Such blind advocacy is dangerous for
the research enterprise, raising false expectations for those afflicted with a disease or dis-
ability. But support for this type of research is absolutely necessary because if it is not
done, we will never realize the potential that exists.

A widely anticipated report from the National Academy of Sciences is expected in
early 2005 to establish guidelines for the advancement of human embryonic stem cell re-
search and I hope that it will be the basis for more rational thinking in this overheated de-
bate. We will only find out if truly valuable treatments will emerge from this or any other
promising area of biomedical research if in the future, research is allowed to move forward
with adequate funds, we have sufficient ability to attract talent, and there is a reduction in
political interference.

Some areas of research, however, are ripe for major inroads in diagnosis and perhaps
therapy. Certain types of cancer fall into this category. The success in targeting therapy to
molecularly characterized tumors is the wave of the future and now requires coordination
and funds. If academia can pull together to approach complex medical problems as a co-
ordinated community, like it did with sequencing the human genome, then we will have
made a significant advance in the sociology of science. Such an approach to science,
however, should still respect the unique talents of those involved because even in large-
scale and coordinated research efforts, individual scientists will generate the ideas to get
the job done.
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