
Lost in (the Business of) Translation:
Invest in theYouth

To the Editor: Tom Curran produced a delightful article
on ‘‘translational research’’ (1). Identifying problems in our
current strategies to combat cancer may lead to positive
changes. Dr. Curran mentions that ‘‘instead of rewarding
teamwork, we teach competition and suspicion and we create
barriers to collaboration’’ and that ‘‘we need to encourage
teamwork, cooperation, and open communication.’’ Under the
current system of funding and rewarding achievements, this
wish cannot be fulfilled. How could a postdoc, working in a
mega-lab with 30 to 40 others, hoping to get a paper in a high-
profile journal, be cooperative and collaborative? Not a chance!

The way the current system works, it seems that as scientists
become more successful, their chances to ‘‘cure cancer’’ are
decreased. Those who devoted their life to cancer research
started with a dream of finding a cure. This enthusiasm is
progressively eroded as one gets more successful and enjoys
the associated rewards. The ‘‘dream’’ is slowly transformed into
a ‘‘business’’ with goals that are not necessarily focused on
‘‘cures.’’ In my opinion, the problem is that as success increases,
quality time for creative thinking, reading literature, spending
time in the lab, etc., decreases. It goes like this, you publish
good work, you get more invitations to speak, fly a lot, write
more papers, apply for more grants, receive requests for
consultation in exchange for money and stock, become
Associate Editor of prestigious journals, reviewer of grants,
participate in committees, and on it goes.

Once your lab hits 20 to 30 people, you do not remember their
names. Incoming journals stay unopened for weeks
and you have no time to answer your e-mails. At the end, you
meet with your students in the corridor. Your name can attract
mega-projects and millions of dollars. You hire professional
grant writers, ‘‘second-in-command,’’ etc. At the end, you
become a ‘‘celebrity’’ and have your own company. You have
too much to think of in the morning and finding a cancer cure
becomes a detail. Celebrity status can still get you large grants
and papers, but you may not know exactly what they say.

Why aren’t too many young people are interested to follow a
research career? Those who are exposed to science as under-
graduate and graduate students realize that this is a tough and
very competitive profession. Striving to publish articles and
obtain grants and getting early slaps in the face is no fun. I have
heard complaints from M.D. to Ph.D. students that their much
needed imagination is entrapped very early in their careers by
trying to get fast results and publications, that, they hope, will
help them to get grants.

How could we have hopes that cancer patients will get better
treatments in the future? One solution is for granting agencies
and associated bodies to focus on the youth. Here are some
suggestions:

1. Give M.D. to Ph.D. graduates who want to do research
start-up and continuous funding for 10 years without the
need to write grants or papers. Fund their proven
imagination and ability and their dreams to make progress
early in their careers.

2. Fund research-oriented Ph.D. graduates in the first 10
years of their careers (with grant success rates >50%, not
<20%).

3. Establish ceilings (e.g., $500K per year from all public
agencies) for senior investigators. Encourage them to go
to industry for more support. My observation is that the
appetite of established scientists increases with their
success for obtaining larger and larger grants.

Investing in youth will bring in many more bright minds into
science. Along with them will come new ideas and approaches
and, likely, more innovative cancer cures. Although the
necessity of funding mega-projects and mega-centers is not
questioned, the brightest ideas are likely to come from
individual gifted minds who have time to think, not from
frequent flyers and busy celebrities.
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Reply to the Letter to the Editor by
Diamandis

In Response: In responding to my recent guest editorial,
Eleftherios Diamandis makes a plea for investment in the
‘‘youth’’ as a way to recruit the brightest minds and most
innovative ideas to the cause of cancer research. While I
embrace this concept wholeheartedly, it seems that Diamandis
misses the point of the editorial and I must take issue with the
rationale expressed in the response and the mechanisms
proposed to tap the creative font of youth.
Diamandis lays out a somewhat jaded, and mostly

inaccurate, picture of the academic world. There are very
few laboratories that host 30 to 40 postdoctoral fellows, and
while a few scientists do accumulate significant frequent flier
miles, this is not the norm and certainly very few aspire to
‘‘celebrity scientist’’ status. Although the burden of adminis-
tration does indeed increase with advancing years, in my
experience, the elders in the scientific community become
more, not less, dedicated to finding cancer cures in their
twilight years.
Postdoctoral training comes in many shapes and forms.

However, those seeking mentorship and hands-on training in
scientific method are advised to choose moderate-sized
laboratories rather than a ‘‘mega-lab’’—which provides a
different, although not necessarily inferior, kind of training
experience. There are many career paths and opportunities
within the realms of cancer research, and the majority of
scientists and fellows I have encountered have no inclination to
preside over the kind of business enterprise outlined by
Diamandis. Most laboratories do not continue to grow in size.
In fact, the small laboratory environment is still the most
creative, productive, and cost-effective scientific research unit.
The reality of the situation is that not all trainees have either the
aspiration or the ability to manage a large laboratory. In fact,
many individuals devote themselves to fulfilling important
functions in a team environment in which the collective effort
exceeds the grasp of any individual. It is important to recognize
that these are worthy and by no means lesser goals.
Science is a competitive enterprise. New ideas constantly

challenge the status quo and only those with merit survive and
thrive. This is also the case with scientists, at every step, they are
faced with strong selection pressure and there is never a point
when it possible to simply rest on past laurels. Indeed,
creativity and hard work are not the exclusive domains of the
young—Fred Sanger was no spring chicken when he completed
the work that led to his second Nobel Prize. Yet how should we
empower and encourage the next generation? I submit that the
solutions suggested by Diamandis, to provide all M.D.’s and
Ph.D.’s carte blanche for 10 years would be a disaster.
Similarly, funding Ph.D.’s at a success rate above the 50%
level for 10 years would not enhance scientific creativity and

quality. The much-maligned peer review system has several
positive aspects—including the frequent reality check that
comes with grant renewals. Placing a ceiling on total grant
funding of $500,000 would immediately put a stop to the kind
of translational research team efforts we are trying to encourage
that require large multidisciplinary groups. So what can we do
if we don’t have a magic elixir from the fountain of youth?
Perhaps we should support a highly competitive system that
rewards excellence? Perhaps we should use young scientists on
peer review panels and editorial boards to keep the cutting edge
keen? Perhaps we should provide a forum, such as the pages of
Clinical Cancer Research , for the youth as well as aging
professors, who like to express even the most off-the-wall
ideas and, if we disagree, we should still complement their
energy, provide constructive criticism, and spur them on to
greater efforts in the future?

Tom Curran
St. Jude Children’s Research
Hospital, Memphis, TN
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Lost inTranslation:The Future of Cancer Research?
TomCurran

‘‘When Lord Lucan received the order from Captain Nolan, and
had read it, he asked, ‘Where are we to advance to?’ Captain Nolan
pointed with his finger to the line of the Russians, and said, ‘There are
the enemy, and there are the guns’.’’

Alfred, Lord Tennyson
The Charge of the Light Brigade, October 25, 1854

The formula was very simple: discover the secrets of the
cancer cell, identify molecular targets, develop specific drugs,
and cure the disease. It was the hand-off from laboratory to
clinic that proved much more challenging. Translating scientific
discoveries into improved therapies for cancer patients turned
out to be one of the most difficult human endeavors ever
attempted. Other challenges, like sequencing the human
genome, landing a spaceship on Titan, or overcoming ‘‘ The
Curse of the Bambino,’’ have been handled in stride by
application of appropriate resources and a winning combina-
tion of human ingenuity and hard work. Thus, why is the cure
for cancer apparently still lost in translation?

It is true that the scientific problem is daunting; we are only
just beginning to grasp some of the complexities of the cancer
cell. In fact, the more we learn about the molecular diversity of
tumors, the more we realize that cancer therapies must be
tailored to molecularly defined subsets of tumors. Therefore,
patients must be segregated into ever-smaller groups for
appropriate treatment. This scenario does not match the current
business model in the pharmaceutical industry that requires
large numbers of patients to benefit from new drugs so that the
return on investment is sufficient to cover the significant drug
development costs. The ability of the cancer cell to escape from
almost any treatment by mutation or epigenetic disguise reduces
the success rate of even the most potent targeted therapy. Thus, it
is likely that successful cancer therapies will involve the use of
multiple drugs, attacking different targets, in concert. However,
it is problematic to use drugs from several companies in
combination trials under the existing practices and regulations.
Certainly, the classic clinical trial design, which was optimized
for testing cytotoxic therapies, needs to be updated and adapted
to the needs of molecular targeted therapies. Significant efforts
are under way in laboratories, clinics, and government offices to
understand and overcome all of these hurdles. However, there
may be a more fundamental and endemic problem that must be
addressed by a change in the culture of biomedical research.
This is the problem of perception and communication.

Developing new treatments for cancer requires an unprece-
dented level of integration of all aspects of cancer research.
Population biology and laboratory science must be integrated
with clinical medicine. Leads uncovered by large-scale science
projects must be picked up and investigated by small laboratory
groups. Industry, big pharma, as well as small biotech, must
work in harmony with academic scientists and with govern-
ment officials. Patients and patient advocacy groups need to be

clearly informed so that they can participate in the decisions
that have such a profound impact on their lives. All artificial
barriers that are impediments to progress must be removed to
accelerate translation of new ideas into clinical treatments for
the prevention and cure of cancer. However, we still commu-
nicate with each other in obsolete terms emphasizing differ-
ences that may no longer exist and creating boundaries where
there should be an open range for free interaction. We describe
ourselves in archaic terms, such as basic-scientists, applied-
scientists, translational-scientists, and physician-scientists, as if
these defined distinct species. Sometimes, we even use these
monikers as pejorative terms when debating resource alloca-
tion. This misunderstanding and mistrust promotes fierce
competition for limited resources and an attitude of protec-
tionism that can be very damaging. How is it possible to build
a transdisciplinary team in this polyglot boarding house?
I submit that there is no place in cancer research for
hyphenated scientists.

By definition, all research supported by the National Cancer
Institute is applied. According to the mission statement, the
National Cancer Institute,‘‘. . .supports research, training, health
information dissemination, and other programs with respect to
the cause, diagnosis, prevention, and treatment of cancer,
rehabilitation from cancer, and the continuing care of cancer
patients and the families of cancer patients.’’

Indeed, the NIH supports this mission in many ways and, of
course, a host of biomedical organizations, fundraisers,
volunteers, etc., combine to support the cause of cancer
research. The broad base of support is a principal strength of
our system, as it is hard to predict from where the key idea or
finding will emerge that significantly impacts the National
Cancer Institute mission. For example, some of the critical
information that unraveled the cell death pathways usurped by
mutations in many cancers came from pioneering studies of the
humble worm, Caenorhabditis elegans (http://nobelprize.org/
medicine/laureates/2002/).

There is no doubt that the link between laboratory and clinic
is the place where most is lost in translation. Perhaps our
expectations are too great. We place an unacceptable burden on
individuals who are required to treat patients, coordinate
clinical trials, compete successfully for several grants (this will
be more difficult in the future in the wake of the announced
reduction in the payline for RO1 applications), and conduct
the highest-quality laboratory research while managing a
complex, multitechnology workplace environment (to say
nothing of the many required committees and reviewing
activities). The exceptional individuals who successfully man-
age this high-wire balancing act cannot be used as career
models because they each followed unique paths to achieve
their present positions. Investing more into M.D./Ph.D.
programs may not be the best way to generate more of these
rare leaders. We need to look at our entire biomedical training
program with a fresh eye, as we cannot expect a single person
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to attain the highest level of excellence in all of these endeavors
simultaneously. In addition, we need to consider new avenues
for exposing young graduate students and postdoctoral fellows
to the problems facing cancer patients in the clinic. The
inspiration and motivation they experience may change career
direction for a lifetime. There has been an interesting
demographic change at the annual AACR meetings over the
past few years. Based on a nonstatistical personal survey, it
seems that scientific sessions dealing with advances in
treatment, which used to be the denizen of aging physicians,
are now populated by fellows, first-year graduate students, and
even undergraduate students seeking knowledge and inspira-
tion for future career tracks. There is no shortage of enthusiasm
and energy in cancer research, there are many opportunities to
make a real difference, the science challenges the best and the
brightest from across the board, but the Byzantine career
structure makes them shy away.

How does a young medical student maintain the dream of
discovering a cure for cancer when she or he is channeled
through such a long training path involving multiple clinical
specialties before being offered a chance to pursue research?
Or worse, is the M.D./Ph.D., supremely talented at exam
skills and multitasking, ready at the age of 30 to compete
with the best of the Ph.D. graduates in postdoctoral
laboratory science? When in their training do we provide
those fresh-faced Ph.D.s with exposure to the real-life prob-
lems of medicine and the practical difficulties encountered
attempting translational research? Instead of promoting team-
work, we teach competition and suspicion, and we create
barriers to collaboration.

At the very least, we should acknowledge that cancer research
is a broad continuum and that diverse approaches are not only
equally valid, they are essential if we are to succeed. Perhaps we
can be a little more inclusive in our definitions of translational
research and we can be careful not to pigeonhole individuals,
allowing more investigators to cross-traditional boundaries?
Most importantly, we need to encourage teamwork, coopera-
tion, and open communication. Cancer research thrives from a
constant influx of new ideas and perspectives in an atmosphere
that promotes debate. Let all the ideas compete in an open
arena so that the best can be selected for support. In this age of
‘‘big science,’’ it is even more important to choose our targets
carefully, to select the best people, and pick out the most
deserving projects for investment of major resources. This
investment is not just the dollars and cents of grant support, it
also includes the hopes and dreams of cancer researchers and
patients alike. The guiding principle must be quality, as
resources become tight it will become harder to prioritize only
the best and most promising science for support. But the
alternative is to squander our resources by rushing headlong
into the fray without thinking, valiantly attacking the wrong
target, because of miscommunication.

‘‘Forward, the Light Brigade!
Charge for the guns!’ he said:
Into the valley of Death
Rode the six hundred. ’’
Alfred, Lord Tennyson
The Charge of the Light Brigade,
October 25, 1854

Lost inTranslation

www.aacrjournals.org Clin Cancer Res 2005;11(13) July1, 20054645


