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How did you get interested in
science?

I was interested in chemistry and
math in college and I was pushing to-
wards medicine. I got into medical school
and decided that I should talk to the dean
about whether I should work in a hos-
pital. He said no, you should go and do
some research with this biochemist. One
thing led to another and I got very in-
terested in doing biomedical research.

After my initial experience with the
biochemist, I had another experience with
a biochemist. I didn’t do research while I
finished medical school. Then after a cou-
ple of years of residency, I went back and
decided that genetics was going to be my
field. I went to NIH and I worked on some
other problems, actually hemoglobin prob-
lems, and I worked on those for about 20
years. Towards the end of that time, we had
figured out the mutations that caused some
of the hemoglobin disorders and this was a
very small gene. We thought we would work
on a bigger gene and in working on this
bigger gene, which was the factor 8 gene
involved in hemophilia, we made a finding.
We made a finding of a jumping gene that
had jumped in and knocked out the factor
8 gene and caused hemophilia in a couple
of cases. I decided at that time, now 1988
and so mid-career, [ decided that [jumping
genes| were what I was going to work on.

What is your research about?

My main topic of interest is retrotranspo-
sons, which is just another term for “jump-
ing genes.” I work on the biology of jumping
genes in humans and other mammals. I’'m
interested in when they jump and how they
do it, what are the problems they cause, etc.
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What exactly is a jumping
gene?

It’s a sequence that is present in frag-
ments or full length copies over 500,000
times in our genome. They’re lots of them.
They make up about almost 20% of our
genome and the full length copies have
certain activities that are important in their
jumping. They jump through an RNA in-
termediate, so they are transcribed into
RNA and then they get reverse transcribed
and inserted into a new site in the genome.

What are the new things on
the horizon?

[T am] trying to locate all the potential
jumping genes in any one human genome.
If I look in your genome or my genome,
we easily find how we differ in the loca-
tion of these retrotransposons or jumping
genes. Do we each have one copy per cell
or did some of them some of them come in
during early development, which we now
believe to be the case? And if so, are they
important in cancer or other conditions?

What is the future for
genomics?

It’s heading towards figuring out the eti-
ologies of these very complex diseases. The
common diseases are very complex with a
lot of genes making small contributions.
Let’s say if you’re susceptible to asthma,
you may have a set of ten genes that have
these minor changes that make you suscep-
tible, but if I’'m susceptible I might have
maybe two or three in common with your
ten but maybe seven others that are impor-
tant, so it gets to be very complicated. There
may be some genes that have a high impact

and others that have a very small impact in
producing the common disease. So this is
where we are expecting it to go and then
there will be the potential for drugs that
will alleviate some of those gene problems.

What path should under-
graduates take to do similar
research?

Ifthey’re really motivated, they could go
with a PhD, an MD/PhD or a straight MD,
but if they did a straight MD, they would
have to do a lot of research training after
their MD was completed. For most individ-
uals, I would say that training period, even
for the straight PhD, for all three pathways,
is probably ten to eleven years. It’s not an
easy road. But Il tell you, once you’re
there, it’s really great. There are lots to do.
There are a lot of frustrations, but the highs
are very high. It’s a very rewarding career.

What advice would you give
undergraduates?

If you are going to end up doing re-
search, you’ve obviously got to get well-
trained. You’ve got to have a high degree
of motivation. You’ve got to be thinking
about the work a lot. You have to be will-
ing to take gambles, gambles that are not
outrageous, but gambles. You don’t want
to work on problems where the chance of
success is say 2 to 1. You want to work on
problems where the chance of success is
say between 5 and 10 to 1. But you don’t
want to work on problems where the chance
of success is 50 to 1. So you’re gambling.
You have to have a little bit of a gambling
spirit besides being highly motivated.
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