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— Crash Test Dummies, “How Does a Duck Know?”

The human body is an exquisite
machine. All of the instructions
needed to grow and operate a
human being are contained in
long molecular strands of
deoxyribose nudleic acid (DNA),

tightly bundled into

23 pairs of chro-
mosomes found

in nearly every
body cell.

It is useful to think of DNA as

molecular software, a biological

programming language that
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If unwound and
tied togetber, the strands of DNA
would stretch more than 3 feet but

would be enly 50 trillionths of an
inch wide.

controls every process in your
body, from your height and
weight tendencies, to the color-
ing of your eyes and skin.
The human body has about
140,000 genes, or sets of
instructions, for all
life functions—
the production
of blood cells, the
creation and elaborate fold-
ing of proteins, and potentially
for illnesses and diseases.

—Shakespeare, Hamlet



Q&A with
Francis Collins

rior 1o serving as director of the
P National Human Genome Research
Institute (NHGRI), Francis Collins was
director of the NTH-sponsored Human Genome
Center at the U-M.

Collins reports a ‘deep and long-standing
affection” for the U-M, where his wife, Diane L.
Baker, is a lecturer in the Department of Human
Genetics and leads the Medical School’s genetic
connseling training program. “We matke
Norehwest Airlines very well off,” he says.

Q: In Scientific American (December
1999) you said that by 2050 you expect we'll
have a genomics-based health care system.
How do you envision a visit to the doctor
will be differene?

A: Ob, profoundly. I think we'll have the
ability to practice individualized preventive
medicine in much more powerful ways than
we currently do. We'll be able to learn what
your own personal risks are of furure illness
based on DINA analysis, and you can focus
your own health maintenance efforts on the
things that are most likely to be trouble for
you. There will be a personalized aspect to
how we try to keep ourselves healthy, which is
largely lacking right now. All people are pretty
much told to do the same thing.

Q: Will there be a point in time when
all diseases are manageable or curable?

A: I think so. However, you have to con-
sider that the death rate is still going to be one
per person. Something will always get us. But
the point here is to try to give most people the
opportunity to live a long and healthy life, and
then when life comes to an end have it do so
quickly and painlessly. All too often, for too
many people, many parts of one’s life are
affected by chronic debilitating disease that
gradually takes you away.

Q: What will that do to life expectancy?

A: We are programmed to have our life
span limited to a certain maximum of abouc
100 years. 1f we understood that program, we
might potentially be able to interfere with it.
Although it’s not clear whether that will be
achievable in the next 50 years, it might be.
More realistically, we'll see the average life
span increase simply by the ability to avoid
prematuze death in a lot of people. And of
course there will be all sorts of societal conse-
quences if we are successful. There are going
to be a lot of retired folles. That will be a
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good problem to have.

Q: As a practicing Christian, how do
you balance your faith with the idea that
were playing God, reading the book of life?
You're talking about altering life expectancy,
the allotted three score and ten.

A: Except for Methuselah, who lived to
be 900-something. You know; I actually think
these perspectives of science and faith ought o
be merged more often. I think we need a more
effective dialogue between people of faith and
people who are excited about the medical and
scientific consequences of understanding our
genome. I dont think we should be afraid of
this investigation of our instruction book. It
falls on all of us to be responsible in how we
use it. Certainly from my view, as a person of
faith, we're not going to understand a lot of
important things about the spiritual side of life
by studying the human genome. God will sill
be there in a way that is not approachable
from a scientific per-
spective.

Q: Is human
cloning inevitable?

A: No. [ am
personally opposed
to the idea of human
cloning. It is funda-
mentally profoundly
different than the
way human beings
have come into this
world since the ori-
gins of time. It is so
different, and I can-
not be convinced of
a single instance
where it would be
ethically justifiable to
take this step. | am strongly opposed.

Q: Your values notwithstanding, once
the basic technology exists, isn’t it possible
that somebody somewhere will do it sooner
or later?

Francis Collins

A: Not necessarily. 'm unwilling to
accept that inevitability, although its com-
monly put forward. It was technically possible
that we could hayve blown ourselves up with
nuclear weapons. We didn’t do it. Maybe we'll
do it in the future, but we haven't so far, and
we've certainly had the opportunity. So I dont
think it’s correct to say that just because the
technology has come along that might have
dark consequences we're doomed to go down
that path. Um

—Bruce Goldfarb
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he Human Genome Project—
which has its genesis at the
University of Michigan— is a mas-

sive international scientific program to spell
out the entire sequence of human DNA. In
laboratories around the world, analyzers are
churning out the sequence of the 4 billion
or so genetic base units, an extraordinarily
long set of instructions written in a four-let-
ter alphabet— A, T, G, C— representing
the nucleic acids that comprise DNA.
When the “book of life” s finally tran-
scribed and recorded, it will be a work
longer than 200 telephone directories. If
DNA is molecular software, the Human
Genome Project is analogous to printing
out the manual.

The completion of the Human
Genome Project in coming months heralds
a new era of medicine. Genomics— the
study of gene function— is more significant
than the development of surgery,
more important than the germ
theory of infectious discasc, far
more momentous than the dis-
covery of antibiotics. It’s the
biggest thing in medicine, ever.

“We're able to approach a dis-
ease by looking at its fundamental
cause, working from the molecular
level to the clinical level,” says
Jeffrey S. Chamberlain, MD, pro-
fessor of human genetics and inter-
im director of the U-M’s Center
for Gene Therapy. “We're learning
to understand how the defect in a
particular gene actually causes
problems in cells and tissues that
leads to symptoms thart patients
experience.”

According to experts, over the next
decades we will see the emergence of
“genomics-based” health care established on
the molecular understanding of disease.
Within 10 years, an increasing number of
genetic tests will be able to predict a per-
son’s risk of disease. Preventative medicine
will be more individualized based on your
genetic profile, and new generations of
“rational” drugs will be developed that more
closely mirror biological processes with
fewer side effects.

Within one or two generations, most
ancient and debilitating chronic diseases
could be curable: diabetes, cancer, cystic
fibrosis, muscular dystrophy and countless
others. “This genetic revolution is the most
important development in cancer research
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Jeff Chamberlain, professor of human genetics and interm director of the U-M’s Center for Gene

Therapy, at work in his lab.

we've ever had,” says Max 5. Wicha, MD,
distinguished professor of oncology and
director of the U-M'’s Comprehensive Cancer
Center. “Everybody I know in the field is
more optimistic now than they’ve ever been
in the past.”

Only a few years ago, Wicha says,
physicians had no clear idea about the biolo-
gy of cancer. “We used to think of all can-
cers of a particular type as being the same;
breast cancers are all the same, and prostate
cancers are all the same,” he says. “We're
learning that there are different types within
each group. They may look similar, but
behave very differently.”

Throughout history drug therapies often
were developed empirically, a painstakingly
laborious process of testing one substance
after another and observing the results.
According to the pharmaceutical industry, out
of 5,000 molecules with therapeutic poten-
tial, 250 reach preclinical trials, five are tested
in humans, and only one is approved by the
FDA. Developing one drug takes 10 or more
years and an average of $3500 million.

Genomics allows the development of
rational drugs that originate from a known
product— the protein created by the genes
encoded in DNA. “The development of treat-
ment was all trial and error,” says Wicha.
“Qur treatments ten years from now will be
completely different than what we use today.
Our hope in the future is that by doing the

genetic profile of an individual’s cancer, we

can pick a treatment that is much more tai-
lored for that particular genetic defect.”

Born from the atomic bomb
The origins of the Human Genome Project

reach back to 1947, when Harry Truman
appointcd James V. Neel, MD, a young
physician who joined the U-M faculty the
previous year, to direct a study of the generic
effects of radiation produced by the atomic
bombs deployed ar Hiroshima and Nagasaki
to end World War II.

Widely considered the father of human
genetics, Neel founded in 1956 the nation’s
first department of human genetics at the U-
M, which he chaired for 25 years. Neel was a
pioneer in genetic counseling, advising
patients about the inheritable risks they may
carry. An original thinker and prolific
researcher, he proposed that diseases such as
obesity and diabetes were genetic remnants of
genes that were once essential for survival, a
theory dubbed the “thrifty gene.” Neel retired
in 1985 and died last February at age 84.

One of the bright investigators Neel
actracted to the U-M was Francis A. Collins,
who joined the faculty in 1984. Like a grow-
ing number of scientists around the world,
Collins was using the new tools of molecular
biology to learn how genes function. With a
method called positional cloning to screen
genes of clinical interest, his lab identified
genes for cystic fibrosis, neurofibromartosis
and Huntington’s disease.
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Sciences

On the Road

This spring, alumni in the San Francisco
and Boston areas will have the incredible
opportunity to meet top University offi-
cials—including the provost, the head of
the U-M Health System and nationally
renowned U-M faculty members—and
hear them speak about the Life Sciences
Initiative. These events are a wonderful
opportunity to learn about the initiative’s
impact on the U-M and the world—and
to bring your own questions and ideas to

the dialogue.

San Francisco Bay Area Alumni
Sunday, May 14, 6:30-8:30 p.m.,
Coyote Point Museum, San Mateo,
Calif.

* Nancy E. Cantor, Provost and
Executive Vice President for Academic
Affairs

= Marthew O’Donnell, Jerry W. and
Carol L. Levin Professor of Engineering,
and Chair, Department of Biomedical
Engineering

Admission is free to Alumni
Association members, $15.00 for non-
members. Desserts and beverages will be
provided. Reservations required by
May 10—see below!

Greater Boston Alumni
‘Wednesday, June 7, 7-9 p.m.,
Boston Park Plaza Hotel

e Gilbert S. Omenn, Executive Vice
President for Medical Affairs and CEQ,
U-M Health System

¢ Gary D. Glick, Werner E.
Bachmann Collegiate Professor of
Chemistry and Professor of Biochemistry

Admission is free to UMAA mem-
bers, $15.00 for non-members. Desserts
and beverages will be provided.
Reservations required by June 2
—see below!

U of M Club of Greater Boston mem-
bers: Please note that your Annual Meeting
will follow this program, from 9-9:30 p.m.

To reserve your spot at either of
these events, call Renita Bellmore at
800.847.4764 or visit
www.umich.edu/~umalumni/. We also
invite you to use the Web site to submit
questions that presenters can use to
shape and prepare their remarks. m,







