
    “I view myself as a scientist in 
the broadest perspective,” 
says Nobel Laureate Phillip 

A. Sharp, PhD, and, over a distinguished 
career of more than 30 years, 
this comprehensive commitment to 
science has led Dr. Sharp “to exert 
leadership across the discipline of 
life science and into other sciences as 
well.” His personal interests have drawn 
him to the study of gene structure and 

their eff ect in biological systems, and the many honors he has 
garnered over the years attest to the signifi cant contributions he 
has made to our understanding of the structure and function of 
RNA. Nevertheless, Dr. Sharp observes, “As I do that fundamental 
science, I keep myself as informed as I can in the advances of 
science across a whole host of diff erent subjects, in life science, 
cancer, neuroscience, immunology, chemistry, and physics . . .” 

 It is this overarching interest in science that has made 
Dr. Sharp an eff ective researcher, leader, and administrator 
in areas that benefi t from but reach beyond his early training 
in chemistry. Since his arrival at the Massachusetts Institute 
of Technology (MIT) in Cambridge, MA, in 1974, he has 
served—to list but a few of his many roles—as director of the 
Center for Cancer Research (now the David H. Koch Institute 
for Integrative Cancer Research), head of the department of 
biology, and founding director of the McGovern Institute for 
Brain Research. Dr. Sharp came to this last role because, as part 
of his broad vision for MIT, he felt the institute should expand 
its presence in neuroscience. When MIT and its benefactor 
Patrick J. McGovern invited him to head the new institute, 
Dr. Sharp embraced the opportunity and learned a lot more 
about neuroscience in the process. Now working within the 
Koch Institute, since 1999 Dr. Sharp has held the position of 
MIT Institute Professor, a title particularly fi tting for Dr. Sharp 
because it brings with it freedom to pursue research projects 
without traditional disciplinary constraints.   

 “Follow-Your-Nose” Career Development 
 Dr. Sharp developed his broad and lasting interest in science 
and mathematics while growing up and attending school in 
rural Kentucky. His curiosity in combination with his parents’ 
encouragement motivated him to save enough money to attend 
Union College in Barbourville, KY, to study both math and 
chemistry. Discovering that he had the chance to continue his 
studies in graduate school, he ultimately found himself with 
a fellowship at the University of Illinois in Urbana, IL, in the 
department of chemistry. Th ere, Dr. Sharp recalls, “I really learned 
how to be a professional scientist . . .” 

 But even as he fi nished up work on his chemistry doctorate 
in the late 1960s, Dr. Sharp was reading more about molecular 
biology and especially about research into the structure of DNA 
and its relationship to genes. As a result, he says, “I came to feel 
that this was an area in which scientifi c advances were going 
to have an enormous impact.” He jumped at the opportunity 
to pursue a postdoctoral position at the California Institute of 
Technology (Caltech) in Pasadena, CA, with ex-chemist and 
emerging molecular biologist Norman Davidson, PhD. Aft er 
2 years at Caltech, Dr. Sharp continued his immersion in molecular 
biology, moving to Cold Spring Harbor Laboratory in New York 
state and working there, fi rst as a postdoctoral fellow and then as 
a senior research investigator under James D. Watson, renowned 
for his 1953 co-discovery of the structure of DNA. Collaborating 
with Joseph Sambrook, PhD, and others, Dr. Sharp conducted 
studies in the emerging fi eld of cancer biology. Aft er several years 
at Cold Spring Harbor, Dr. Sharp was ready to return to a university 
environment at the same time that MIT was developing its cancer 
center. As a result of a timely job off er, he has been at MIT ever 
since. 

 Looking back on his career path, Dr. Sharp observes that “it 
was a sort of follow-your-nose migration,” each turn prompted by 
a personal discovery such as “I think this is a fascinating subject” 
or “I think I want to be involved in that type of research.” He 
continues, “I’ve been fortunate that I’ve been helped by a whole 
host of people, both mentors and then colleagues, and I’ve been 
able to fi nd a path that has led to an increasing engagement” in 
the world of science.   

 A Wildfi re in Science 
 A few years into his tenure at MIT, Dr. Sharp, continuing research 
begun at Cold Spring Harbor, arrived at conclusions that challenged 
the scientifi c community’s understanding of gene structure. As 
Dr. Sharp recalls, the working concept in the 1970s of the structure 
of the gene assumed that “the information that was included in 
the gene was all linearly organized along the DNA molecule,” 
but important research, especially that performed by James E. 
Darnell Jr., MD, at the Rockefeller University in New York, NY, 
illustrated that there was something more complex occurring 
in human cells than in the processes studied in bacteria cells. In 
1977, Dr. Sharp remembers, “looking very precisely at some genes 
expressed in human cells,” he discovered “that the gene structure 
was discontinuous, or split,” divided between functional sequences 
called exons and nonfunctional sequences called introns. “We came 
to understand,” Dr. Sharp explains, “that the nonsense [intron] 
sequences were edited out at the level of RNA between the gene 
sequence and the manufacturing of proteins in the cytoplasm by a 
process called RNA splicing.” Th is unexpected layer of complexity 
probably derives, he notes, from the origins of the cell in a process 
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called “alternative splicing,” in which the “same gene is used to code 
diff erent proteins in diff erent cells,” yielding a human genome that 
is “just enormous in terms of its functionality.” 

 Dr. Sharp observes that the discovery represented a “dramatic 
change in the way we understand gene structure.” What was 
remarkable about the response of the scientifi c community, he 
reports, was that “within two months, every scientist I knew who 
had any interest in human molecular cell biology or genetics 
understood the discovery, accepted it, and was incorporating it 
in their research program. It was as if a wildfi re had spread . . .” 
Dr. Sharp ascribes this very quick and general acceptance of 
his fi ndings to the fact that scientists had information in their 
research notebooks “that was immediately consistent with this 
new gene structure, and it was very widely accepted and widely 
celebrated.”   

 The Therapeutic Potential of RNA 
 Th is discovery, for which Dr. Sharp shared the 1993 Nobel Prize 
in Physiology or Medicine with Richard J. Roberts, PhD, was just 
the fi rst of many signifi cant contributions that Dr. Sharp has made 
to the scientifi c community’s understanding of RNA. As stated in 
the offi  cial citation, the 2004 Medal of Science was presented to 
Dr. Sharp in recognition of “his contributions to understanding 
the biochemical pathway of RNA interference phenomena and 
for his use of RNA interference techniques to perform genetic 
analyses in mammalian cells.” 

 Today, Dr. Sharp and his lab ( web.mit.edu/sharplab/ ) continue 
their quest to unlock the secrets of RNA in hopes of discovering 
new ways to fi ght complex diseases. In one project, performed 
in collaboration with MIT chemical engineer Sangeeta Bhatia, 
MD, PhD, the team is investigating mechanisms by which small 
interfering RNAs could be delivered to important genes via 
nanoparticles to selectively induce death in ovarian tumor cells. 
Dr. Sharp hopes that these ongoing experiments will eventually 
allow them to devise a means through which RNAs can become 
one of perhaps many biochemical entities to be used to eff ectively 
treat cancer. 

 Another area of intensive study for the Sharp lab is the role that 
small RNAs called microRNAs play in the control of genes in cells. 
Working from the discovery by others that microRNAs regulate 
a wide variety of human genes, the lab seeks to understand how 
decreased regulation by microRNAs in tumor cells allow those cells 
to multiply and why in a few cases, as Dr. Sharp says, microRNAs 
“are selectively increased in expression” in the development of a 
tumor cell. Th e goal is to learn how to control microRNA regulation 
to inhibit tumor cell growth and to learn more broadly how that 
regulation works in cell genes. 

 Wishing to see basic research fi ndings translated into advances 
in health care, Dr. Sharp has also extended his eff orts beyond 
academia. In 1978, with a number of fellow academics, he started 
Biogen, Inc. (which merged with IDEC in 2003 to become Biogen 

Idec), a biotechnology company with an emphasis on medical 
treatments in neurology, oncology, and immunology on whose 
board Dr. Sharp served until mid-2009. In 2002, he helped to 
launch Alnylam, a biotechnology fi rm specializing in therapies 
based in RNA interference. 

 Dr. Sharp has relished the chance to participate in such 
projects and enthusiastically cites Biogen as one example among 
many that illustrates the way in which the biotechnology industry 
has expanded the possibilities of medical treatment: Biogen has 
developed hepatitis vaccines as well as treatments for hepatitis, 
multiple sclerosis, and beta-cell non-Hodgkin’s lymphoma. Dr. 
Sharp observes, “I’ve been able, indirectly, a little bit to infl uence 
how society has used this technology . . . and it’s enriched me [to 
see] all the pieces that have to be assembled to make an eff ective 
drug . . .”   

 An Economic Future in Science 
 Dr. Sharp sees a future full of such opportunities for scientists to 
make a diff erence in people’s lives. With our current understanding 
of the human genome and the intersection between engineering, 
mathematics, and life science, Dr. Sharp believes that “we’ve got 
vast opportunities in front of us,” and he looks forward to the 
time 10–20 years from now when scientifi c discoveries will enable 
medical treatments carefully tailored to specifi c patient groups. 
Beyond medical applications, Dr. Sharp also sees the need for a 
signifi cant national investment in science to address challenges in 
developing alternative fuel sources and feeding the world’s growing 
population. 

 Part of this investment needs to come in the form of engaging 
new generations in scientifi c endeavor. Dr. Sharp says that his 
interactions with MIT students reinforce for him the fact that “this 
country produces a very large number of people who are highly 
motivated and fascinated about science,” and his advice to students 
is to “arm yourself by learning how to master a subject and . . . 
how to communicate what you know to colleagues around you 
to motivate them to join you . . .” Seeing a bright future ahead for 
MIT students, Dr. Sharp is nevertheless concerned by the number 
of students around the nation who are not engaged in school and 
in science and math in particular, and he believes the country 
needs to fi nd ways to encourage young people to consider careers 
in science, math, and engineering. He recalls he was inspired by 
the national response to the launch of Sputnik and benefi ted in 
college and graduate school from loans and scholarships made 
possible because “the country decided it needed to make a big 
investment in science and technology.” 

 According to Dr. Sharp, that national eff ort is needed again. 
Drawing upon his personal experience, he says, “I fundamentally 
believe that the future of the economy of this country is closely 
tied to our ability to create new knowledge and to transfer that 
new knowledge into technology and products and the betterment 
of people’s lives.”  CTS
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