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Professor, University of California, Los Angeles

BY MARGARET TAYLOR, University of Minnesota

MT: Since you joined the faculty
at UCLA in 1976, it’s become
possible to dive into an organ-
ism and look at every gene
you’re interested in. This wasn’t
possible back in 1976. How has
technological change over the
course of your career affected
how you do research?

BG: That’s an interesting ques-
tion because at every stage of my
career, there have been techno-
logical changes that have spurred
and accelerated the course of my
research and have allowed a lot
of things to be investigated that
weren't possible before those
technological changes came
along. I think that one was be-
ing able to handle plant genes,
plant DNA and RNA, on the
biochemical level. The biggest
change, though, in the mid-
seventies, was the invention of
genetic engineering, recombi-
nant DNA. Prior to 1973, no one
had thought about genetic engi-
neering. In 1973, Stanley Cohen
and Herb Boyer invented genetic
engineering, meaning that you
could stick a gene in a plasmid
and allow the plasmid to have a
piece of DNA that it wasn’t born
with. That changed everything.

I started my professorship in
1973, so the invention of genetic
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engineering coincided with the
beginning of my career.

MT: I heard you had a long
and winding path to where you
are now. Was there a specific
moment that turned you on to
biology?

BG: I think that, like a lot of peo-
ple, the “eureka moment” comes
when you have an inspiring pro-
fessor who turns you on to a topic
and allows you to see things in a
different light or helps you think
about something that you hadn’t
quite thought about in an exciting
way before.

I think the eureka moment for
me was my freshman biology class,
with my wonderful undergraduate

professor Norman Cohen from
Ohio University. I think he was
such a remarkably dynamic young
professor at the time that I was
turned on to genetics more than
anything else—specifically, the
relationship between genes and
genetic processes and those kinds
of things.

I think there’s probably a
combination of things, but if you
get into the right class with the
right professor, and he or she is
incisive and exciting and presents
the material in provocative and
fantastic ways, as Norman did—
that’s what turned me toward the
field of genetics.

MT: The undergraduate courses
you teach have acquired some-
thing of a reputation on campus.
How did this happen?

BG: Because I'm a crazy guy! I'm
pretty radical on everything I do.
I've always tried to push the but-
tons with my research and my
teaching.

I think that I view teaching as
very similar to research. You have
to experiment with new tools, and
you have to try new techniques.
The goal is to try and teach
students how to think critically
and open up new horizons to
them that they hadn't seen before.

My passion is to teach non-
science kids. That’s what I do—try
to teach non-science kids what
science is really like. Those are the
kids who are going to be making
decisions about what we do.
Those are the kids who are going
to be making decisions about
what grants we're going to get,
because they’re going to be the
future congressmen, government
officials, leaders of tomorrow, and
people on state legislatures and
city councils. With all the changes
that are going on scientifically, we
need to have an informed, scien-
tifically literate public.

MT: What advice would you give
to grad students facing their
first teaching experience?

BG: I think my advice would be
to find a great mentor who' a
fabulous teacher. Just grab onto
that mentor and learn every
single thing about teaching, by
observing, talking, and doing
your teaching with him or her. I
don't think there’s any substitute
for that.

The most important thing
graduate students can do in their
discussion sections is to try to
teach their students how to think
and to understand the critical
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thinking process. Use an exciting
field, use something that’s fun that
the kids can grab on to. In plants,
it could be genetic engineering;
in animals, it could be stem cells,
cancer, or obesity; or any of these
things that kids could identify
with. If you get something that
impacts their lives on a daily
basis, and then teach critical
thinking, even though they don't
know they’re being taught critical
thinking, then it becomes a big
success because they’re motivated
to understand the subject.

MT: Are the undergrads in your
classes any different from how
they used to be?

BG: That’s a good question. In
general, no. But it’s more com-
plicated by the society in which
they live. In terms of interest,
intelligence, ability, and all of the
basic stuff, the answer is they’re
about the same. But in terms

of how worried they might be
about where they’re going to

be five or 10 years from now, I
think that there’s a lot more angst
than there was 10 or 20 years
ago. I think that’s simply because
they’re living in these very diffi-
cult economic times. I think that
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causes them to choose career
paths that are a little bit more ob-
vious than in the old days, when
people were more than willing to
take a chance and say, “Well, ’'m
going to be a philosophy profes-
sor,” or something like that. Now,
they might say, “Well, I don’t
know, maybe there are no jobs
for philosophy professors. Maybe
I'll go into computers or medi-
cine or something like that”

MT: What’s hot in plant biology
now?

BG: I could talk forever on
that—and that’s going to really be
clouded by one’s interests. I think
the most exciting thing in plant
biology, or biology in general, is
the ability to uncover every gene
in every genome of every organ-
ism on the face of this earth. I
think being able to understand
all the genes in the diversity of
the plant kingdom will give us
the raw material to understand
how the diversity of form and
function in plants has evolved

to give us this remarkable thing
called the plant kingdom. The
corollary to that is that once we
have all that information, we will
use that information to do a lot
of great things in either genetic
engineering or classical breeding.
We're going to be able to use this
natural variability and diversity
within the plant kingdom and
harness it to make better soy-
beans, cotton, corn, and every-
thing else. We'll be able to grow
a lot more on a lot less. I think
when we look at agriculture 100
years from now, plants are going
to look very different. I mean,
they’re going to look the same,
but theyre going to perform
very differently, and much more
spectacularly than they do now.

We'll be harnessing all this gene
information that we know from
all of these genome projects that
are going on. In my mind, I think
that’s really one of the most ex-
citing things that’s happening in
plant biology.

MT: I have read that you're also
involved in the biotech sector.
Where do you see the industry
going in the next 10 years?

BG: If you ask the question of
where biotech is going over the
next 10 years, it’s difficult to
answer that because there may
be technological changes that
we can’t anticipate. No one an-
ticipated the invention of genetic
engineering. No one anticipated
the invention of plant genetic
engineering until it was done. No
one anticipated the Internet, in
many respects, and how it’s used,
and the information revolution.
Projecting 10 years is forever
when it comes to technology, par-
ticularly in this day and age.
Plant biotech is a tough, tough
question. It's mingled with the
genetic engineering issue, which
unfortunately has been one of
the most contentious issues of
the past decade. And that has
really, in my opinion, kept plant
biotech in some respects from
moving forward. There are a lot of
genetically engineered plants on
the market in the United States,
namely soybean and corn. But in
terms of putting new things out
there, it’s been difficult because
of the pushback from activists
on this issue and the antiscience
perception of genetic engineering.
It’s hurt our field tremendously
in ways that I don’t think will be
understood for another decade.
continued on page 16
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MT: Who should be in charge of
implementing all this biotech-
nology—big companies, small
companies, or the government?

BG: All of the above. It takes

a village, so to speak. It takes
young kids like you, doing the
most exciting work you possibly
can. I think it takes companies
to take the exciting discoveries
that you've made, the ones that
are cutting edge, and put them in
the field and see—are there more
seeds? I think it takes companies
to innovate and come up with
their own technological develop-
ments, because they think along
different lines. I think it takes
government institutes like the
USDA to help farmers and in-

novate things for the public sector
that maybe companies won't do.

MT: When will crop plants reach
their thermodynamic limit?

BG: Who knows whether there is
a thermodynamic limit to plants?
I don’t think anyone really recog-
nizes what the potential of plants
is. I don’t think we understand
on a systemwide basis how every-
thing is connected and how we
can change those connections.
Think back 100 years to 1912.
That was only a few years after
Mendel’s laws of genetics were
rediscovered. It was only a year
or so after the word gene was
invented. Now flash forward
to 2012, and think about how
we've invented modern agricul-
ture and created hybrid plants.

Hybridization was unknown
before the 1930s. Flash forward
100 years and think about how
far we've come. We're sequenc-
ing whole genomes—in only 100
years.

In 100 years from now, people
will look back and say, “In the
early part of the 21st century, they
didn’t know very much. Look
how we can make these huge
plants that are totally resistant to
drought, and they don’t need any
nitrogen, and they’re the ultimate
in organic crops—they don’t need
any spraying, they’re resistant to
insects, they’re resistant to fungi,
they’re resistant to pests, they’re
making lots of nutritious seeds,
and they’re doing it really well.
And we don’t have to use millions
and millions of acres of land
because we can produce just as

much yield on hundreds of thou-
sands of acres of land. People in
the sub-Sahara can grow plants
in conditions that they wouldn’t
have dreamed of 100 years ago.
We can feed people in ways in
which we never could dream?”

MT: That’s a beautiful picture of
the future.

BG: That’s the picture I see. Now,
if I could give up the remaining
years of my life to see one week
100 years into the future—I know
you're going to find this very
strange—I would probably do it.
If I could make some compact
with somebody to fast forward
100 years, but give up the time
that I have here, I would do it be-
cause I'm so curious to see what
the future holds. m
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and Engineering Council, the
Agrifood Council, and at the
state government level on various
boards. These experiences led to
my being appointed as lieutenant
governor of the State of Victoria.
To prepare myself for this role, I
needed training in constitutional
law. Fortunately, I had a friend
who was the professor of consti-
tutional law at the University of
Melbourne. I felt very privileged
to experience the processes of
government from this perspective.
There was one more critical
journey in my professional life.

This started with the discovery
that defensins and proteinase
inhibitors were present in high
concentrations in the female
sexual tissues of the experimen-
tal plant we used for cloning

the S-gene, Nicotiana alata. We
wondered whether the reason that
these molecules were present in
this location could be to protect
the female tissues from disease
and insect damage. We tested the
effectiveness of these molecules
in protecting crop plants, first in
the lab and then in the field. To
do this we raised funds to prove
the concept, and then created a
public company to develop the
applications for protection of
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crop plants. This activity took
me well past the statutory retire-
ment age. The chief scientist of
this company is now Professor
Marilyn Anderson, one of the
original inventors. The company
now employs about 30 scientists.
To build the structures for the
development of these discover-
ies, I called on all the experiences
I had from Agrigenetics, from
being a director of public compa-
nies, from working with govern-
ment, and from being a scientist.
I also called on many friends and
colleagues to help.

Two years ago, I become
chancellor of La Trobe University.
This university is the highest

ranked university in Australia

for biochemistry. The foundation
professor, Bruce Stone, super-
vised my PhD and also those

of Marilyn Anderson and Tony
Bacic. It is another wonderful
opportunity to help grow an insti-
tution that is very important in
Australia in times of great change
and uncertainty.

The other critical success
factor in all these journeys is
having good friends willing to
help. Without them, none of
these endeavors would have been
successful, and I would never
have had such fun. ™



