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Penny-Wise
Technology

Designing sensors and antennas of the future

hopping one day at Home Deport,
Craig Grimes noticed a man who
had just pulled a set of drill bits off
the rack by the exit door. As the man took
acouple of steps toward the door, with the
unpaid-for merchandise, Grimes thought
about the alarm that would sound if the
shopper decided to dash out of the store
just then. For Grimes at that moment, a
new research interest was born.
“Istarted thinkingabout the little white
tags attached to store merchandise and
how, if they’re not deactivated, these
markers interact electromagnetically with
the ‘interrogation coils,” asI call them. It’s
this interaction that sets off an alarm,”

says Grimes, an associate professor of
electrical engineering at the University of
Kentucky. These coils, a few meters apart
and situated in front of an exit door, are
now so commonplace, Grimes adds, that
we hardly give them a thought. “I began
to consider how these anti-theft markers
work and whether or not this technology
could be extended to chemical and envi-
ronmental sensing.”

Developing new uses for sensors is only
one of Grimes’s wide-ranging research
interests. He is also breaking new ground
in the field of antenna technology, he’s
working to characterize and control thin-
film materials and devices, and he’s re-

cently ventured into the young science of
nanotechnology—working to understand
the properties of nanotubes.

Grimes admits he’salways had a healthy
curiosity, but says his path into science
wasn’t a clear and direct one.

“As an undergraduate, I was really un-
focused. I started out as an accounting
major, switched to econ, then industrial
engineering, then mechanical engineer-
ing,” Grimes says. “Then I dropped out
and kind of spent a couple of years skiing.
I was kicked out of the University of Texas
as an undergrad because my GPA was so
low.”

Grimes ultimately ended up driving a
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CRAIG GRIMES FOLLOWED IN HIS
FATHER’S FOOTSTEPS TO BECOME AN
ELECTRICAL ENGINEERING PROFES-
SOR. THE TWO HAVE COLLABORATED
ON ANTENNA RESEARCH SINCE 1983
WHEN CRAIG WAS A STUDENT AT
PENN STATE. DALE GRIMES IS CUR-
RENTLY A VISITING PROFESSOR IN
THE UK DEPARTMENT OF PHYSICS.

schoolbus in Austin, and the reality of the
job drove him back to the university class-
room. “I got serious about my career while
driving a bus for $4.85 an hour,” he says.
“That job put things into crystal clarity.”

Grimes left Austin in 1983 and headed to
Penn State, where his father was a professor
of electrical engineering and chairman of
the department. “I still couldn’t make up
my mind what I wanted to focus on, so my
dad, in exasperation, told me that if I was
incapable of picking something, I might as
well go into electrical engineering. And here
[am.”

Grimes got serious at Penn State, earning
both a B.S. in electrical engineering and a
B.S. in physics in 1984. By then, his under-
graduate experience at the University of
Texas had begun to fade into the past like an
image in the rearview mirror of a schoolbus.
But Grimes wasn’t finished with Austin yet.
“T went back to the University of Texas in
’84 to do my graduate work,” he says. He left
Austin again in 1990, this time with both a
master’s degree and a Ph.D. in electrical
engineering,

Grimes came to UK in the fall of 1994 as
an assistant professor of electrical engineer-
ing and was promoted with tenure to associ-
ate professor last summer. His work is
currently funded by four grants from NSF,
two from NIH, two from the U.S. Air Force
Office of Scientific Research, one from the
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KEAT GHEE ONG, AN ELECTRICAL
ENGINEERING DOCTORAL STUDENT,
TESTS AN ANTENNA INSIDE AN ELEC-
TROMAGNETIC ANECHOIC CHAMBER.
THE CHAMBER WALLS ARE DESIGNED
TO ABSORB ALL ENERGY, WHICH AL-
LOWS THE ANTENNA TO BEHAVE AS IF
IT WERE IN OUTER SPACE. THE PYRA-
MID SHAPE OF THE CHAMBER WALLS
HELPS TO PREVENT UNWANTED RE-
FLECTIONS OF THE ENERGY BACKOUT
INTO THE CHAMBER.
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Department of Education, and one from
NASA for a combined $3 million. Grimes
supervises a staff of five postdocs and seven
graduate students who work with him on
his sensor and antenna research.

Sensors:
simple and sophisticated

When Grimes talks about the sensors he
and his research associates are developing,
he does so with unrestrained enthusiasm.
“We're just talking about a small piece of
mostly iron and nickel,” he says, “but it
supports a really sophisticated technology.
And one of the beauties of this technology
is that it’s inexpensive—one of these sen-
sors that identifies your package as you
leave a store costs about a penny.” A kilo-
gram of the basic material, enough to make
several thousand sensors, comes in a roll

(imagine a reel of film that would snap into
a movie projector) and costs about $100.
Triggered by astandard electromagnetic coil,
sensors work without batteries or attach-
ments of any kind.

As any of us who took Physics 101 may
recall, electrical current can produce mag-
netic effects, and vice-versa. If an electrical
current runs through a wire, a magnetic
compass near that wire will move. A moving
compass will generate electricity in a nearby
wire. This relationship between electricity
and magnetism, discovered by the Danish
experimenter Christian Oersted, is generally
seen as one of the highlights of 19%-century
physics. “It is by this effect that we detect
and monitor our sensors,” Grimes says. “The
sensors we use in our research—we com-
monly refer to them as ‘ribbons’—are com-
posed of iron and nickel, with a little




phosphorous, silicon and boron thrown
in,” says Grimes.

How do the sensors work? “Our sensors
are the magnetic equivalent of a church
bell,” Grimes explains. “If you hit the bell
with a hammer, you've transformed ki-
netic energy into an elastic wave that de-
forms the bell, which rings at its resonant
frequency.” This frequency is inherent in
the size of the bell—from the boom of a
cathedral bell to the tinkle of a hand-held
dinner bell.

“Our sensors ‘ring’ magnetically,”
Grimes explains. “Instead of hitting a bell
with a hammer, we magnetically pulse a
sensor by passing a current through
awire-wound coil to generate a mag-
netic field.” The energy thatis in the
magnetic field is absorbed by the
sensor, which causes it to mechani-
cally deform, like the bell. But in-
stead of sending out acoustic waves,
the ribbon generates magneticwaves.

“Using a pick-up coil, we listen to
the sensor and determine its reso-
nant frequency. By looking at
changes in its resonant frequency, we can
gather environmental information,”
Grimes explains.

“Just as a church bell will change its
resonant frequency in response to tem-
perature, pressure, or mass load—consider
the effect of a coat of paint on a bell—so
does the resonant frequency of our mag-
netic sensor,” he explains.

Sensors in your car
and in your Cheerios

For the past four years, Grimes has been
developing sensors with an eye toward vari-
ous practical applications of this technol-
ogy. He and his team have fine-tuned
sensors to measure several different envi-
ronmental parameters, including pressure,
temperature, the viscosity of liquids, the
surface tension of liquids, and mass load.
“One immediate application that I'd think

would interest the motor industry would be
the use of a reliable, inexpensive sensor to
monitor oil viscosity in cars,” says Grimes.
“The sensor, which would cost only pen-
nies, would tell drivers when they needed to
change the oil in their car.

“In one application of the technology,
we coat the sensors with a thin layer of
ceramic aluminum-oxide,” Grimes says.
“Aluminum-oxide changes massin response
to humidity levels, thereby changing the
resonant frequency of the adjoining sen-
sor.” The result is a disposable, inexpensive
humidity sensor that can be monitored
from inside sealed packages.

Grimes and his research team
have built a working antenna
100 times more efficient than
what anyone thought possible.

The cereal industry could be one of the
first customers for Grimes’s new technol-
ogy. Ifa sensor were placed, for example, in
each box of Cheerios as it was hustled down
aconveyor belt, temperature, humidity and
moisture—the natural enemies of crispness
and freshness—could be monitored from
inside each sealed box. The sensors could be
monitored in the warchouse or in the gro-
cery store. “In this way, product freshness
could beassured,” Grimessays. “Thespoiled
food products could be weeded out easily.”

As this technology advances, a grocery
employee might one day take a hand-held
tester down the cereal aisle to “pulse” the
boxes on the shelves. Depending upon the
response of the sensors, the employee would
know whether or not a box of cereal was
fresh enough to sell.

Another application of the sensor tech-
nology Grimes has developed could be in
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the medical field. Grimes and research asso-
ciates Chaohui Tong and Qingyun Cai
developed a glucose-responding polymer
to detect sugar levels. A polymer is a plastic-
like material designed to capture certain
organic molecules, in this case the glucose-
sugar molecule. Thin layers of these poly-
mers are applied to the magnetic sensors.
Once the sensor is prepared, Grimes tests it
by alternately immersing the sensor in high
or low solutions of glucose to see how it
responds.

“What is very exciting about this tech-
nology is that a small magnetic sensor could
be placed under the skin of someone with
diabetes, under the skin ofhis hand,
for example, and glucose concen-
tration could then be measured by
the patient simply passing his hand
in front of a pick-up coil,” says
Grimes. “You would get an imme-
diate reading, thereby providing a
quick bloodless and painless
method for diabetics to take sugar-
level readings.” Currently, some-
one with diabetes has to prick the
end of a finger and draw a drop of blood to
analyze sugar concentration.

Another medical application would ben-
efit patients diagnosed with an ulcer. For a
doctor to measure how acidic a patient’s
stomach contents are, current practice in-
volves having the patient swallow a tube
that remains attached to an external ma-
chine. This procedure, to say the least, isn’t
very user-friendly.

“Instead of having patients swallow this
long tube, they could swallow a tiny sensor
encased in a pill,” Grimes explains. “The
sensor inside the pill could immediately
and continuously be monitored as it passes
through the digestive tract. The pill would
cost around a nickel and as it went down it

continued on page 6
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would measure pH and pressure.” To de-
velop and commercialize this sensor tech-
nology, Grimes formed a company in 1998
called SenTech Corporation. The corpora-
tion recently received an NIH Small Busi-
ness Innovative Research award for
$100,000 tosupport Grimesand Nick Nickls,
a professor of internal medicine at the UK
medical center, in this sensor research.

Downsizing antennas

A separate research program of Grimes’s is
focused on developing efficient, electrically
small antennas. Antennas are used to trans-
mit and receive electromagnetic energy,
such as sunlight and radio waves. “Current
antenna technology is stymied,” says
Grimes, “because for efficient operation
antennas have to have a physical dimension
roughly equivalent to the wavelength of
energy bemg radiated. This size-wav elength
relationship is a tremendous problem if you
want to operate at low frequencies or use
miniature antennas.”

Low-wavelength electromagnetic waves
would be of tremendous value for radar
mapping of the sea floor, prospecting, or
51mpl\ locating buried pipes. However, gen-
eration of low- -frequency, long-wavelength
electromagnetic waves that can effectively
penetrate earth or sea water would require
an antenna several miles long.

A project proposed in the 1980s by the
U.S. Navy illustrates the scope of this prob-
lem. Some navy engineers contemplated
building an antenna across the length of the
Upper Peninsula of Michigan to enable
communication with submerged subma-
rines. This gargantuan antenna was never
built, but the fact that this project (Project
Sanguine) was seriously proposed is an ac-
knowledgment of the antenna size problem.

And the limitation of known antenna
technology is not so esoteric as deep-sea
communications. Today, the largest single
item in a cellular telephone is the antenna.
Furthermore, some types of tumors have
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“A small magnetic
sensor could be
placed under the skin
of someone with
diabetes, under

the skin of his hand,
for example, and
glucose concentration
could then be
measured by the
patient simply
passing his hand in

front of a pick-up coil.”

been found to self-destruct when directly
exposed to low-frequency radiation. How-
ever, because extremely large antennas are
needed to generate these waves, destruction
of tumors using low-frequency energy has
not become a practical reality.
“Interestingly enough, while antenna
technology is faced with this severe opera-
tional constraint, mother nature is not,”
Grimes says. “Atoms, for example, effi-
ciently radiate energy at wavelengths sev-
eral hundred times greater than the physical
size of the atom. What does mother nature
know that antenna engineers do not?”
This was the question that Dale Grimes,
Craig’s father, set out to answer in the mid-
1960s as a professor at the University of
Michigan. (He is now retired and a visiting
professor in the Department of Physics
here at UK). Craig began working with his
father on this problem in 1983 when still a

student at Penn State. After several decades
of work, the two came to understand just
how an atom emits energy.

“The trick then became transferring our
understanding of how an atom operates to a
working model on a macroscopic scale of
dimensions, something, for example, the
size of a breadbox,” Grimes says. Many
mathematical questions first had to be an-
swered. Then, idealized, spherical math-
ematical functions had to be transferred
into a working antenna.

“The other key obstacle is how you con-
vince a funding agency to give you some of
their research dollars to enable the actual
doing,” Grimes says. “Keep in mind, this is
a very controv rersial path of research. Effi-
cient, electrically small antennas were de-
clared impossible several times over the past
50 years by several very famous scientists.
The fact that mother nature was doing it
every day, all around us and 77 us, has
u)n[mu.ill\ been dismissed as ‘quantum ef-
fects.”

Grimes was pleased that his funding pro-
posal to the U.S. Air Force Office of Scien-
tific Research was met with a lot of interest.
Arje Nachman, an Air Force physicist with
a strong medical background, thought
Grimes was on to something. “It was Dr.

Nachman’s opinion that we were on the
right path, and with his support AFOSR
pronded us the resources to do the work,”
Grimes says.

The further good news, Grimes happily
reports, is that he and his research team have
built a working antenna 100 times more
efficient than what anyone thought pos-
sible. It consists of three cross-pieces of
copper wire attached at 90-degree angles,
and looks, frankly, like somerhmg, a child
might accidental l) build.

Grimes agrees. “Yes, it looks rudimen-
tary, but it supports very precise field sym-
metries that enable the antenna to behave as
if it were more than 100 times larger. Need-
less to say, we've applied for a patent.” He




adds that if all goes well, commercial fabri-
cation and production could happen rela-
tively soon. “The next few years will be an
interesting ride.”

The funding challenge

Grimes admits that his research, especially
his antenna work, is controversial, and he
says such leading-edge work can often fail
toattract funding support, especiallyamong
more “conservative” fundingagencies. “For
halfa century now, very respected scientists
in the electromagnetics community have
said that building functional, electrically
small antennas is impossible, and this has
become something of a mantra to the an-
tenna community,” Grimes says. “When
we would argue theory with some people,
things would get a little touchy at times.”

But as Grimes and his antenna team
continued to develop and refine a convinc-
ing mathematical framework for the devel-
opment of smaller antennas, funding
agencies began to pay more and more atten-
tion.

“By our best count, Craig has written and
submitted 46 grant proposals since coming
to UK,” says Fitzgerald Bramwell, vice presi-
dent of Research and Graduate Studies.
“Fifteen of these have been funded and
eight are pending. That’s an extremely im-
pressive success rate, and it reflects the
interest his work continues to generate at
various funding agencies around the coun-
try.

Grimes concedes that grant writing takes
a lot of his time but says it’s simply part of
the “professorial landscape.” He says that
one reason for his funding success is his
writing skills. “You need to have good ideas
and be able to convey those ideas effectively
to the reviewers of your proposal,” Grimes
says. “If you don’t you don’t get far. It’s a
very competitive environment.”

“Craig’s willingness to invest an enor-
mous amount of time working with fund-

ing agencies is remarkable,” says Joe Fink,
UK assistant vice president for Research and
Graduate Studies. Fink cites Grimes’s Air
Force funding as one example of this resolve.
“Craig went to Washington and spent a
day sitting down with Air Force officials to
go through the theory with them, just sat in
one room all day and talked with physicists
and mathematicians,” says Fink. “At the
end of the day, they said, “Well, you got the
math to work and nobody else has been able
to do that, so we'll give you some money to
see if you can build such an antenna.” This
is a feather in the cap of the Air Force
scientists, too, I think, who were willing to
listen and support a unique project like
this.”
As a result of both his
sensor and antenna work,
Grimes has six patents
pending. “I have a great
deal of time, emotional
and mental energy
involved with all of
them, and hope to
see the ideas
captured in these
patents translated to
commercial
products.”
Strong
recognition for
Grimes’s work came
recently in the form of
a prestigious 1999 NSF
CAREER Award.
Formerly called the
Presidential Young
Investigator Award, this
support is given to
outstanding scientists at or
near the beginning of their -
careers. Grimes will receive

from NSF $210,000 for four years.

continued on page 8
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The cereal industry could
be one of the first
customers for Grimes’s new
technology. If a sensor
were placed, for example,
in each box of Cheerios as
it was hustled down a
conveyor belt, temperature,
humidity and moisture—the
natural enemies of
crispness and freshness—
could be monitored from
inside each sealed box.

ODYSSHEY

“Craig Grimes is in the vanguard of
relatively young and extremely talented fac-
ulty who are assuming the leadership of the
research enterprise for the College of Engi-
neering and the university,” says Thomas
Lester, dean of the college. Lester says that
inaddition to Grimes’s innovative research,
his approaches to funding have also been
novel. “It’s unusual for an electrical engi-
neer to attract funding from, for example,
the National Institutes of Health, but Craig
has been successful in doing this.” The
engineering dean adds that since medicine
is relying more and more upon technical
devices to assist in quality of life and in
treating diseases, such “crossover” funding
will likely become more prevalent.

All in the family

Anyone who takes a backward glance at
Grimes’s life might conclude that he should
have known all along that he was destined
to become an engineering professor. “My
father was a professor of engineering, and
all of our family and friends were professors
and scientists. My sister is a professor, my
brother-in-law is a professor, my cousin is a
professor, and my uncle is a professor.”
Grimes adds that although he grew up

around “a lot of science,” he wasn’t indoc-

trinated in any formal sense. “It wasn’t like
my father and I would get together after
dinner and he’d teach me quantum phys-
ics, but there might well have been an
osmosis effect,” he says.

And Grimes is happy to mention yet
another “very bright scientist” now in his
immediate family—his wife Beth Dickey,
an assistant professor of materials engi-
neering at UK. “Of course, I chose my wife
wisely,” Grimes says, laughing. “She cer-
tainly is one of the best scientists I have ever
met. She is also an excellent writer, so it is
apleasure to collaborate with her on grants.”
Grimes says the two recently had a DoE
grant funded for which they were co-PIs,
and they have two grant applications cur-
rently under review.

“One of my six patents pending is a joint
invention between Beth and me,” Grimes
says. “She is able to ask very thought-
provoking questions. For example, while
we were stuck in traffic a few months ago,
she asked a couple questions about how
one could align carbon nanotubes into
useful electronic structures. Once the ques-
tion emerged, we considered different so-
lutions. By the time we got out of traffic,
we had the complete invention worked
out.




The Professor %
WhoLoved
Popular
Literature

ooks line oppos-
ing walls of Professor
John Cawelti’s office
on the 12th floor of the
Patterson Office Tower.
On the sagging time-
warped shelves, classics
are crowded in with liter-
ary criticism and paper-
backs. William Faulkner
keeps company with Vir-
ginia Woolf, Goethe’s
Faustis wedged between James
Joyce and Ralph Ellison, a dog-
eared Dante threatens to slip
from the top shelf. Photographs,
artwork and awards decorate
the remaining wall space. In
the back of the room are the
academic tools of today’s
scholar—a computer and per-
sonal printer.

JOHN CAWELTI
BELIEVES THAT
THE LINES
BETWEEN
“SERIOUS” AND
“POPULAR” LITERA-
TURE WILL BECOME
MORE COMPLEX.
“THAT CAN
ALREADY BE SEEN IN
THE WORKS
OF WRITERS LIKE
PAUL AUSTER,
THOMAS PYNCHON,

AND DON DELILLO.”
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tered among the hundreds of books are
more than a few written by the professor
himself, and their subject matter is notatall
what you would expect.

Cawelti isan expert in whatis now known
as popular literature. The 70-year-old
teacher has spent a lifetime deriving in-
triguing insights from mysteries, westerns,
and horror stories. For years, however,
Cawelti’s specialty was not an obvious
choice. When he began his work, popular
literature was considered “sub-literature,”
of little serious concern, suitable only as
entertainment for the masses.

This was particularly true in 1960 when
Cawelti received his Ph.D. from the Uni-
versity of lowa. Forty years ago Cawelti was
all set to follow in his predecessors™ foot-
steps, scrutinizing the works of recognized
literary greats and passing this knowledge
along to future scholars.

The young professor did just that in fact,
beginning his career as an instructor in
humanities teaching literature, art, music
appreciation, and “Great Books” courses at
the University of Chicago. In his spare
time, though, Cawelti read for relaxation
and found he was more likely to pick up a
mystery than a Shakespearean play or Vic-
torian novel. His “downtime” read-
ing habits, like a slow
burning  fuse,
seemed to

be moving him toward some quietly explo-
sive realization, and a series of “accidents”
would turn that realization into a life-long
pursuit.

“In graduate school, I had taken a course
in what was then called American Civiliza-
tion and would now be called American
Studies,” Cawelti recalls. “The course was

thought it was an oversimplification, but it
got me thinking.”

Cawelti was slowly realizing the impor-
tance of popular literature in modern life,
and he admits that the seeds of this interest
had been sown years before. “I remember
very vividly the hours I spent as a child
listening to “The Lone Ranger” show on

“I remember very vividly hours I spent as a child listening to “T'he

Lone Ranger’ show on the radio three times a week from station

WXYZ in Detroit. Though I've long since forgotten what hap-

pened on any particular program, I have never forgotten the

vigorous clarity of the form itself.”

a combination of literature and history, so
I was already interested in the idea of the
cultural significance of literature.”

This idea was reflected in Cawelti’s first
book, Apostles of the Self-Made Man, pub-
lished in 1968. It examined the changing
concept of success in America, particularly
the ongoing struggle between conflicting
benchmarks of success—financial wealth

and power versus self-fulfillment.

“I traced the pattern of ideas about

success,” Cawelti says. “I started in
the late 18% century with Ben-
jamin Franklin’s ideas and con-
tinued into then contemporary
works such as The Power of Posi-
tive Thinking. My main concern
was not the works themselves but
how the ideas in those works
evolved.”

About that time, Cawelti hap-
pened upon an essay by a sociolo-
gist at the University of Chicago
that further whetted his interest in
the intersection of popular litera-
ture and cultural significance.

“I ran across an essay by a col-
league about westerns,” Cawelti re-
calls. “Ttwas the first work I had seen
dealing with westerns and society.

the radio three times a week from station
WXYZ in Detroit,” Cawelti says. “Though
I've long since forgotten what happened on
any particular program, I have never for-
gotten the vigorous clarity of the form
itself.”

This genre became the subject of Cawelti’s
first book, titled The Six-Gun Mystique.
This book has been in print since it ap-
peared in 1970 and has gone through two
major revisions. The most recent version
appeared last year as The Six-Gun Mystique
Sequel.

“To my great surprise at the time, my
work was greeted with interest and support
by my colleagues at the University of Chi-
cago,” he says. “I expected them to look
down their noses at me, particularly the
older professors, but they didn’t.” Thevalue
of what he was doing was further verified
when he was invited to the summer home of
his colleague Ronald Crane, one of the
founders of the Chicago School of Criticism
and a distinguished scholar of 18*-century
literature.

“When 1 walked into Crane’s summer
home, I saw that he had a wall covered with
bookshelves, like in his apartment in Chi-
cago,” says Cawelti. “But the bookcases of
his summer home were not filled with the
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leather-bound classics found in
the Chicago apartment. Instead,
they held westerns and detective
stories.

“I began to realize then that
people were really interested in
these forms ofliterature,” Cawelti
says. “I began to see them as
artistic creations in their own
right and wanted to know what
makes them good.”

Perhaps more importantly, he
also found that these forms of
literature provide insight into
cultural trends. Westerns, for
example, deal with the relationship be-
tween the characters and the land.

“Our images of America and what it
means to be an American are complicated,”
Cawelti says. “We see these feelings re-
fracted in the western. They reflect our
ambivalenceabout the conquest of the fron-
tier, and, therefore, tend to include a nos-
talgic look back to what we believe was a
simpler era.”

Westerns also deal with the clash of cul-
tures, and our discomfort with how this is
handled in the western has made it harder
for us to see them in their original form,
according to Cawelti. The result is two-
fold. First, westerns have become much less
important than they once were, and, sec-
ondly, new westerns are now more likely to
be an art form rather than works of popular
culture. Cawelti cites the movie “Dances
with Wolves ”and the Clint Eastwood film
“‘Unforgiven ” as examples.

Mysteries, on the other hand, are a re-
placement for religious myths and can be
traced back historically to the Bible. “They
deal with transgression and punishment,”
he says. “These'modern stories also offer
faith in our power of reason, that there is
always a rational explanation and that hu-
mans are capable of finding out what it is.
They are a dramatization of the scientific
method.”

Horror stories focus on our attempt to
deal with monstrosities, according to
Cawelti. “These stories convince us that we
are able to overcome even the worst evils

“Our images of America and what it
means to be an American are complicated.
We see these feelings refracted in the
western. They reflect our ambivalence
about the conquest of the frontier, and,
therefore, tend to include a nostalgic look

back to what we believe was a simpler era.”

and horrors that we might encounter,” he
says. “They say that human beings will
prevail over evil.”

One form of popular literature Cawelti
has not tried to deal with is the romance
novel, but it is not because he thinks the
genre is less important. “My daughter is a
great lover of the romance novel,” he says.
“They are very important. More than 50
percent of the books now published are
romances.”

Mystery, horror, detective novel or west-
ern, through all the years of scholarship,
Cawelti says his respect for popular litera-
ture has increased.

“I see these works as tremendously im-
portant because so many people read them
andareinfluenced by them,” he says. “They
are not only important as entertainment
and relaxation but because they are modern
myths. They are reflective of the way in
which we see the world and the way in
which people want to see the world.”

The years have also changed the status of
these works in the academic world. Popular
culture is now firmly established as a main-
stream discipline. In fact, Cawelti was hon-
ored as a founding scholar by the Popular
Culture Association in 1993 and received
an outstanding service award for his contri-
butions to popular culture in 1996.

Young scholars around the world have
also taken up the cause, pursuing their
particular interests in the cultural implica-
tions of modern works. A recent two-page
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e-mail Cawelti received attests to
that fact.

“My name is Martin Weidinger
and I am a student of political
science and English & American
Studies at the University of
Vienna/Austria,” it begins. “My
main reason for writing is to tell
you how brilliant I found 7%e Six-
Gun Mystique Sequel. 1 just got my
university degree by writing my
thesis about gender roles in west-
erns and the relevance of the im-
age of the man as it is created by
the frontier myth in 20%-century
American politics and society .... The Six-
Gun Mystique Sequel offers new perspec-
tivesand is milesaway from just summarizing
already-published books or retelling the
contents of the same westerns over and
over.”

In May, Cawelti will retire from the Uni-
versity of Kentucky, but he will not leave his
life’s work entirely to young scholars such as
Weidinger. He plans to work on an edition
of essays for the Bowling Green Popular
Press as well as complete a long-term project
dealing with images of the South and the
West in post-World War IT America.

“I have no doubt that popular literature
will continue to flourish and to evolve in
reaction to changes in our lives,” Cawelti
says. “I would predict that the lines between
traditional genres like the horror story, de-
tective story, romance, and science fiction
will progressively blur and that new genres
which consist of mixes of these established
forms will arise.” He cites the example of the
popular series “The X-Files,” which clearly
crosses the line between science fiction, the
detective story and the thriller.

“T also would expect that the lines be-
tween ‘serious’ and ‘popular’ literature will
become more complex. That can already be
seen in the works of writers like Paul Auster,
Thomas Pynchon, and Don DeLillo. I be-
lieve that new versions of the traditional
genres will continue to be written. In many
ways, traditional popular genres are the
mythology of our times.” &
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BoyYD HALEY WAS ONE OF THE FIRST
SCIENTISTS HIRED AT THE UK MARKEY
CANCER CENTER AND WAS A FAC-

ULTY MEMBER IN THE COLLEGE OF
PHARMACY FROM 1985 TO 1997.

the
Crossroads

Cheémistry

very living thing can be reduced to
chemicals. Carbon, hydrogen,
nitrogen—these chemical elements
are the foundation for molecules that form
the intricate, three-dimensional structures
we know as DNA. Scientists at the
University of Kentucky are focusing on the
chemical roots of life in a new program
designed tosolve biological problems through
chemistry.
While federal funds have dried up for
traditional chemistry areas like weapons
research, federal agencies and pharmaceu-
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“There are people who don’t want to touch genetically

engineered food in the grocery store, but they’ll happily

pour Drano into their toilet. It’s a completely ill-founded

comfort level, and it’s a fault of our education system that

this kind of misunderstanding persists.”

—Anne-Frances Miller

tical firms are eager to fund biological chem-
istry, says Boyd Haley, chair of the chemis-
try department at UK. “The Cold War is
over. We've lost federal funding to develop
better war materials, so the focus of chemi-
cal researchers has switched to things like
environmental toxins that affect biological
systems, and sensors for medical diagnos-
tics.

“What we're setting up right now is an
undergraduate degree program—a degree
in chemistry with an emphasis in biological
chemistry,” Haley says. “If you're a smart
student, you'll realize that getting an un-
dergraduate degree in biological chemistry
will increase your chances of getting into
and surviving medical, dental or veterinary
school, because it just so happens that in
those professional schools the major flunk-
out course is biochemistry.”

It’s clear that this is a hot job market,
Haley says. “Take a look at the number of
want ads in the back of Science, the major
magazine where companies advertise for
research people. The majority of these jobs
require biological chemistry expertise.”

Before this program began in the chem-
istry department, the closest thing on the
UK campus was a Ph.D. program in bio-
chemistry through the College of Medi-
cine. “The university needs all of
these—undergraduate and graduate pro-
grams—to providea top-notch education,”
Haley says. “In the Ph.D. program they
zero in on medical applications, while we

are doing a wide range of basic research. If
you look at top 20 universities, they all have
abiochemistry department and a chemistry
department with a biological emphasis.

“Biological chemistry varies from bio-
chemistry in thatit usually involves applica-
tion of ‘heavy-duty’ chemical techniques to
biological problems such as using mass spec-
trometry and nuclear magnetic resonance,”
says Haley. He adds that an understanding
of the various areas of chemistry, such as
physical chemistry, and their application to
biological problems is more heavily empha-
sized.

Biological chemistry was one of 11 strong
research areas identified by UK as part of
the Research Challenge Trust Fund (RCTF)
initiative. Established by the 1997 Ken-
tucky Postsecondary Education Act, one
phase of RCTF includes $16 million to
support new faculty, graduate students and
staff in the selected areas.

The biological chemistry program re-
ceived $3 million to renovate lab space and
hire four research faculty and eight research
assistants. The four new faculty, in addition
to “five outstanding UK faculty” who have
been conducting research in biological
chemistry, are shaping a solid research and
education enterprise, Haley says.

“Obviously, when you launch a new pro-
gram, you hire new faculty to teach the
courses,” Haley says. In addition to teach-
ing undergraduate courses in biological
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chemistry, each new faculty member will
be responsible for developing one gradu-
ate-level course in his or her area of exper-
tise.

Haley was one of the first scientists hired
at the UK Markey Cancer Center and was
a faculty member in the College of Phar-
macy from 1985 to 1997. He joined the
Department of Chemistry the following
year as professor and chair. “I came to the
chemistry department because I wanted to
teach graduate students,” Haley says. “The
level of work I do requires people who
know a lot of chemistry.”

Haley says today’s booming biological
chemistry market is one result of the Bayh-
Dole Act of 1980, which enabled small
businessesand not-for-profit organizations
to retain title to innovations made under
federally funded research programs. As a
result, there was an explosion in the num-
ber of start-up biotech companies. “All of
asudden I can invent something, have the
university patent it, and I'm allowed to
take it and convert the new intellectual
property into a business that will make
money, create jobs and serve the public,”
Haley says.

“A large number of jobs available today
are with companies that started out very
small and are now large and have actually
overtaken the old-fashioned pharmaceuti-
cal firms,” he says. “It doesn’t take a lot of
money to start one of these companies—
you find a protein that causes a disease,
make an antibody to it, develop a simple
Western blot test, and start selling your
technology to the world.”

Haley himself has transformed a tech-
nology developed in his lab into a thriving
biotech company named Affinity Labeling
Technologies Inc. (ALT). He co-founded
ALT in 1998 with Curt Pendergrass, who
received his Ph.D. in toxicology from UK
in 1995 and worked as a postdoctoral
fellow in Haley’s lab for nearly four years.

continued on page 14
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Located on the UK campus in the Ad-
vanced Science and Technology Commer-
cialization Center, knownas ASTeCC, ALT
develops, manufactures and markets nucle-
otide photoaffinity probes—radioactive
compounds used in research and diagnosis
of disease. When these photoprobes are
exposed to ultraviolet light, they bind to the
active site of the protein, allowing it to be
permanently tagged for identification. ALT
uses photoprobes to diagnose periodontal
disease and test toxicity levels before and
after tooth extraction, and is selling this
technology to a worldwide market.

And just recently, German scientists at
the University of Gottingen confirmed find-
ings that Haley published in 1992 in the
proceedings of the National Academy of
Sciences that proposed a diagnostic test for
Alzheimer’s disease. “UK owns a patent on
this, and I hope to be able to make the test
available as an aid for early Alzheimer’s
diagnosis,” he says.

“In terms of cutting-edge research, I'd
say chemists at UK are very close to the
front of the pack in many areas, despite the
fact that we just don’t have the number of
researchers other universities have,” says
Haley. “Thereisn’ta better biosensor group
in the country than the one here led by
Leonidas Bachas and Sylvia Daunert. They
have organized a major NSF graduate train-
ing grant in the biosensor area in addition
to their personal grants, which are exten-
sive. We have an excellent materials re-
search center with Robert Haddon, and
Allan Butterfield’s research in protein oxi-
dation in neurological disease is known
around the world,” Haley says.

“And add to these great strengths our
new biological chemistry faculty. Tae Ji is
absolutely the king of his area. Anne-Frances
Miller is an outstanding protein NMR re-
searcher—in the front of her field. Edward
DeMoll’s research is first-rate, and he is
collaborating with outstanding researchers
across the country. Stephen Testa is just
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beginning, but his ideas are
outstanding.

“Our new faculty alone
brought in over $1 million
this year and a huge amount
of free research equipment
from their established labora-
tories. We're well on our way
to paying back that $3 mil-
lion investment in the pro-
gram.”

The chemistry of
reproduction
Boyd Haley and Tae Ji (pro-
nounced “Gee”) are longtime
friends. As colleagues at the
University of Wyoming for
almost a decade, they
changed the face of biologi-
cal chemistry. “Boyd and I
were instrumental in draw-
ing international attention to
the biological chemistry cen-
ter at Wyoming in the par-
ticular area of research called |
photoaffinity labeling,” says |
Ji, who spent 30 years as a

professor at Wyoming,
“Scientists from all over the

BEFORE THE UK OFFER,

g ¥ "
TAE JI SAYS HE WAS

CONCERNED ABOUT REESTABLISHING HIS REPUTA-

world came to that center,
and we traveled all around the
world giving lectures,” says Ji,
a native of Korea, who did his
doctoral work at the University of Califor-
nia at San Diego. “Boyd and I have been
very competitive over the years, but our
relationship is built on mutual respect of
our science. [ was very sorry when he left the
University of Wyoming.”

Haley played a major role in getting him
to come to Kentucky, says Ji. “I had been
getting offers from other universities, but I
didn’t go.”

So what convinced Ji to come to the
Bluegrass? “I knew I could trust Boyd, but
there’s more to the story than friendship.

TION AT ANOTHER UNIVERSITY, BUT BECAUSE HE
ALREADY KNEW HALEY, HE COULD CONTINUE TO
FOCUS ON HIS RESEARCH HERE.

Before the UK offer, I knew that if I moved
to a new university, I'd have to reestablish
my reputation, starting from ground zero.
But at UK I didn’t have to do that because
the chair of the department knew me. I
could continue to concentrate on my re-
search—that was a major factor,” says Ji.
“Boyd’s vision of creating a new group of
scientists in the chemistry department em-
phasizing chemical approaches to biological
problems struck me as an approach that
would work very, very well.”

Jisays the reason chemical approaches are
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so attractive today is the advent of molecu-
lar biology. “Chemical approaches were
very popular and effective about 30 years
ago, but in the meantime molecular biol-
ogy rose to prominence. Now that the
molecular biological approach has been
fully utilized and chemical tools have be-
come much more advanced, we are using
chemical approaches on top of our mo-

lem for both sexes. We know a lot less about
problems with sperm production than we
know about infertility in women, but the
same hormones are at work,” Ji says.

“The contraceptive pills that have been
used for the last 40 years or so are steroid
hormones, and those hormones go into
every cell in the body and affect cell func-
tion regardless of what that cell controls.
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This hormone may also hold the key to
early diagnosis of some cases of ovarian
cancer. “Most of the time when we find this
cancer, it’s too late,” Ji says. “Some ovarian
cancer cells produce HCG, and there is a
group of scientists right now trying to find
out why that occurs so that they can work
to develop diagnostic tools to detect HCG
in these cells.”

“Future contraceptive pills will use non-steroid hormones that will
target only the ovary and will eliminate side effects.”

—Tae Ji

lecular technology, and this combination
has become a new, powerful method of
solving biological problems,” he says.

Jiwas the last scientist of the four RCTF
faculty Haley was trying to recruit, and Ji
says that when Haley showed him the new
faculty members’ vitas he was very im-
pressed. “I thought I could fit in with the
rest and we could really create some power-
ful teams,” he says. “The existing faculty
have outstanding backgrounds in chemis-
try—in particular, analytical, inorganic, or-
ganic, physical and radio chemistry. Being
able to tap into such expertise is an oppor-
tunity you don’t get too often.”

Ji’s research focuses on three hormones,
LH (luteinzing hormone), FSH (follicle
stimulating hormone), and HCG (human
chorionic gonadotropin). LH and FSH are
involved in the development of gonads in
both sexes and the control of sexual cycles
in women. “These are the crucial hormones
inregulating ovulation cycles,” Jisays. “They
have to come in at the right time, in the
right sequence for ovulation. Obviously,
these hormones are important for succes-
sion of the species, but in addition they are
keys to solving infertility, making better
contraceptives, and treating menopause.”

Sixteen percent of families in the world
face infertility, Ji says. “Infertility is a prob-

When the pill first came out about 50 years
ago, the dose was 50 times higher than the
current dose, and we saw tremendous side
effects—cancers, genedisruption—and re-
searchers said the maximum time period
you could take the pill without major ef-
fects was five to 10 years,” he says. “Future
contraceptive pills will use non-steroid hor-
mones that will target only the ovary and
will eliminate side effects.”

FSH also plays an important role in the
acute phase of prostate cancer. “We re-
cently, in collaboration with other groups,
have found that prostate cancer cells start
producing FSH and its receptor molecules
simultaneously. We think the reason the
cancer cells proliferate and the patient dies
is because FSH stimulates cell growth and
division,” Ji says.

The third hormone, HCG, is key in
protecting fertilized eggs. “When an egg is
fertilized, the first thing it does is go to the
mother’s womb. As it starts developing, it
produces HCG, which blocks the initia-
tion of menstruation.” Without HCG, the
egg will be flushed from the womb when
the woman menstruates and she will have
a miscarriage. This hormone is critical in
the first three months of fetal develop-
ment, Ji says. “All pregnancy tests test for

HCG.”

HCG, LH and FSH have high specific-
ity, which means they bind only to certain
molecules called receptors. Once these hor-
mones bind to the receptor, it generates a
signal. “The focus of my research has been
to learn how the hormone and receptor
interact and how occupied receptors gener-
ate hormonal signals,” says Ji. “If we can
identify the precise mechanisms, we will be
able to generate the hormonal signals with-
outhaving the particular hormone present.”
So instead of taking hormonal pills, Ji says,
you could spray something into your nose
with a chemical that simulates a specific
hormone to fool the receptor into generat-
ing the desired signal.

In addition to the array of medical appli-
cations in humans, Ji says his research may
also impact animal breeding. “Veterinary
science labs and biotech companies are
using these hormones to regulate cycles in
cattle, and that's a huge market. These
hormones will impact horse breeding and
in-vitro fertilization in all kinds of animals
and in humans,” says Ji. “For in-vitro fer-
tilization you need lots of eggs and the way
to make them is to use these hormones.”

continued on page 16
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STEPHEN TESTA

Changing the shape of chemistry

You could say Stephen Testa has gone
“where no man has gone before” in the
chemical world. Armed with a Ph.D. in
biochemistry and molecular biology from
Purdue in 1994, Testa went to the Univer-
sity of Rochester in New York to “start
something new.” A half year later he had
generated enough preliminary data to ap-
ply for an NIH postdoctoral fellowship,
which he was awarded.

“The essence of this new area is creating
a better way to develop therapeutics from
small portions of DNA,” Testa says. “We
know that certain regions of DNA are im-
portant for certain diseases, and we know
we can target them by simply making DNA
thatwill bind to these targets. The buzzword
for the way this is currently done is
antisense.

“Antisense simply means you target the
linear sequence of a gene. All genes are
made up of adenine (A), thymine (T),
guanine (G), and cytosine (C). Because we
know that A pairs with T, and G pairs with
C, we can easily design a complementary
molecule that will bind tightly to the re-
gion we're targeting, shutting it off and
potentially stopping the disease.”

The problem is that these molecules are
relatively long, resulting in non-specific
binding to the DNA, Testa says. Essen-
tially, this long strand sticks to other re-
gions in the DNA that have a sequence
similar to the target site. “So the idea that
Doug Turner—my postdoctoral advisor at
Rochester—and I came up with was to find
away to make these molecules shorter. And
the way we do that is to exploit the fact that
RNA can fold into three-dimensional, bio-
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logicallyactivestructures. Up
until now it has been widely
appreciated that only pro-
teins can be exploited for
drug design in this manner,”
he says. “What we did was
show that RNA does form
thesestructures, and thatyou
can target them with small
moleculesand potentially af-
fect biological activity.”

Inaddition to this method
of creating DNA that fits
like a puzzle piece into a
specific spot on the RNA
chain, Testa is working on
an experimental tool to test
potential therapeutics. This
new and powerful “combi-
natorial method,” as he calls
it, will allow him to test bil-
lions of these small molecules
simultaneously and single
out the ones that work best.

“For example, if you want
a therapeutic that is 16 bases long, there are
billions of possible different sequences. If I
were able to test even a thousand a day with
current methods, it would take over 10,000
years to test them all. I'm developing a
method where we can test all of them in
about a week.

“There are certainly important advan-
tages to using such technology for drug
development, not just to save time but also
to reduce cost. This technology will give us
the ability to learn about disease targets we
currently know nothing about,” Testa says.

As scientists identify more and more
genes responsible for disease, the opportu-
nity to develop specific therapeutic mol-
ecules grows. “There’s no better time than
now to start thinking about how we can use
biological chemistry principles to design
therapeutics against specific diseases,” he says.

“In the project where I'm developing the




combinatorial method, the model target is
apotentially lethal fungus that causes pneu-
monia in AIDS and cancer patients. 'm
also working with DNA that causes a type
of muscular dystrophy called myotonic dys-
trophy,” he says. “We've known for nearly
10 years what happens to your DNA and
RNA when you have this disease—certain
regions grow longer, or expand. What I'm
working on is a novel method to cut the
expansion out, which will essentially fix the
RNA and/or DNA. Because we know an
essential step in this disease, there’s abso-
lutely no reason why we can’t start develop-
ing therapeutics that will make a big
difference in people’s lives.”

If he succeeds in cutting out that expan-
sion, Testa says the method will be appli-
cable to a wide range of diseases, including
AIDS and cancer.

While the reasons why this expansion
occurs are still a mystery, Testa says in the
past year alone scientists have made break-
through discoveries about why this expanded
region causes the effects you see in myo-
tonic dystrophy patients. “I'm certainly not
the first person to think about developing a
therapeutic for this,” says Testa, “but very
few scientists have tried to target this disease
at its fundamental source.

“There’s an important reason I'm in the
chemistry department despite the fact that
most of my training has been in biochemis-
try and biophysics. All biomolecules are
simply chemicals. There are no magical
properties at work here; these biomolecules
follow all the rules we learn in basic chem-
istry, and it’s precisely this kind of informa-
tion that we want to exploit for designing
new therapeutics.

“Here at UK there is a lot of opportunity
to form interdisciplinary collaborations, not
just within the chemistry department but
throughout the entire campus. It’s exciting to
get in on the ground floor of something like
this, especially as a junior faculty member.”

An anaerobic way of life

Edward DeMoll was right under Boyd
Haley’s nose, butit took a phone call to NSF
to find him. “Dr. DeMoll, who we got from
the UK medical center, I found by talking to
a program administrator at the National
Science Foundation,” says Haley. “T asked
for leads on good, young faculty in biologi-
cal chemistry that I mightattract to UK, and
he said, “Well, you've got one right in your
back yard. You should go after Eddie
DeMoll.” So T met him at an American
Society for Biochemistry and Molecular
Biology conference in San Francisco. I just
walked up to him during his poster presen-
tation and introduced myself.”

DeMoll now has dual appointments, a
primary appointment as an associate profes-
sor in chemistry and another in microbiol-
ogy and immunology in the College of

Stephen Testa: “It’s
exciting to get in on the
ground floor of something
like this, especially as a
Junior faculty member.”

Medicine. “In mixing disciplines you find
you're doing research a lot of people don’t
think about doing because you've got two
different viewpoints on things,” he says.

Methanogens, organisms that produce
methane gas, have been DeMoll’s research
focus since he was a postdoc. “All forms of
life are either bacteria, archaea or
eucharyotes,” he says.

He explains that archaea are of three
different types: methanogens, extreme halo-
philes (they live in very high-salt environ-
ments), and extreme thermophiles (they
live at very high temperatures). Extreme
thermophiles include organisms that live on
the ocean floor near hot thermal vents and
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in the hot springs in Yellowstone National
Park. DeMoll says there is some overlap
between these three groups of archaea.
“Some of the methanogens are also extreme
thermophiles. Iwork with one that we grow
at 75 degrees Celsius. Also, extreme ther-
mophiles and methanogens are all anaero-
bic (they live in the absence of oxygen).”

Scientists didn’t really establish that
archaea was a separate group until the mid-
'80s, with the advent of molecular biology,
he says. “Originally, I think the guy used
the term ‘archaea’ because he was thinking
these were ancient-type bacteria, but actu-
ally the ones we see today are pretty modern
organisms. They have their own niche—
the ability to live in extreme environments.
Molecularlyand genetically they are unique
and because a lot of archaea haven’t been
isolated until recently, there’s a whole big
area, a whole brand-new biochemistry, out
there to be studied.”

DeMoll says one application for extreme
thermophiles is in polymerase chain reac-
tion (PCR), a common laboratory tech-
nique for reproducing specific DNA
sequences. PCR can produce millions or
billions of copies of a piece of DNA in a few
hours. “There’s one step in PCR where you
need to heat up the sample, so it’s conve-
nient to have an enzyme that’s not killed by
the heat,” he says.

“Methanogens live in swamps, in your
gut, in digestive systems of different spe-
cies—but in all of these environments
methanogens are anaerobic and produce
methane to get their energy,” DeMoll says.
“The main reason I started looking at
methanogens was my postdoc mentor at
NIH, Thressa Stadtman. She was one of
the first people to actually study these in the
late 1940s.”

DeMoll recalls that when he began his
research in the early ’80s, not much time
had passed since the OPEC boycott caused

continued on page 18
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fuel prices to skyrocket. “The Department
of Energy was created, and one of their
focus areas was basic energy sciences. It
included a little group called energy bio-
sciences, which was interested in funding
research on energy production through
biological means,” he says. “Since methane
is natural gas, I thought, ‘Heavens, I've
been looking at the biochemistry of
methanogens for four-and-a-half years.’
The energy biosciences group funded that
work.”

Many methanogens grow on a single
carbon source like carbon dioxide, DeMoll
says, and his goal is to explore the enzyme
that facilitates the synthesis of one-carbon
compounds into a two-carbon compound.
“They need a source of electrons, too, so a
lot of methanogens take carbon dioxide
and hydrogen and make methane out of it.
The enzyme complex involved here fixes
carbon dioxide through a unique mecha-
nism that doesn’t evolve oxygen, and this is
something we haven’t found in the rest of
the world.”

This enzyme complex is also involved in
the reverse reaction—breaking down two-
carbon compoundsinto single-carbon com-
pounds to produce methane. DeMoll says
of the five proteins in this enzyme com-
plex, three have novel catalytic activities.
His current research is focused on reveal-
ing the structure and mechanisms by which
these proteins work.

“To do this research we use ‘glove bags’
because we have to work in the absence of
air,” DeMoll says. “Before these tools were
developed, we had to work in a room filled
with nitrogen. We had to wear breathing
equipment and work in pairs because of
the danger. It was pretty eerie, because all
you could hear was your own breathing.”

DeMoll has been collaborating for the
past three years with a number of other
researchers, including fellow UK scientist
Robert Perry in microbiology and immu-
nology and Christopher Walsh, a biologi-
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cal chemistry and molecular pharmacology
researcherat Harvard Medical School. Walsh’s
work is focused in the same area as Perry’s and
DeMoll’s, so he wanted to come to Lexington
to meet up with them. “Just coincidentally,
Chris’s sister lives in Lexington, too—in the
same neighborhood where Bob and I live—so
Chris has both professional and personal rea-
sons to come to town,” DeMoll says. The
three researchers are currently involved in a
project based on Perry’s findings about the
organism that causes bubonic plague.

“Iron is not very widely available in the
environment, so many of the bacteria that
cause disease have to scavenge for iron once
they get into the body. They make these little
compounds that go out and steal iron from
various parts of our body and bring it back to
the bug. Bob found out that by the natural
route of infection the organism that causes
bubonic plague wasn’t virulent—when he
mutated the genes responsible for a certain
kind of iron uptake, it did not cause disease.
The National Institutes of Health was very
interested in this,” says DeMoll.

“Though we don’t have a bubonic plague
problem in the United States, it's a good
model of disease so that’s why we study it.
The Army is interested in it because a lot of
places they go, they have to worry about
plague.”

DeMoll says his role in this project is to
explore the fundamental catalytic mecha-
nisms—the way enzymes stimulate reac-
tions—when the bubonic plague organism
enters the body.

He sums up his research with these three
goals: 1) learn about new types of catalysis
and uncover new chemistry to create and
break down carbon compounds, 2) improve
methane for heating applications (manure
ferments and produces methane that farmers
can use for small-scale heating), and 3) reveal
the mechanics of each step in enzyme reac-
tions.

DeMoll points to the research project he
did in his senior year at the University of

Texas at Austin as the experience which led
him to his current career. “One of the most
important things a student can do is under-
graduate research,” DeMoll says. “My research
project was really the first exposure I got, and
it proved to me that science was a lot of fun.”

Problem-solving through
enzyme engineering
She came to the University of Kentucky to
solve a “two-body problem,” says Anne-
Frances Miller, an associate professor who
spent almost seven years at Johns Hopkins
University.

“My husband had been promoted at Bos-
ton University, and I'd been promoted at
Hopkins, but I couldn’t get a job in Boston
and he couldn’t get a job near Baltimore. So
the University of Kentucky was able to come
up with two tenured positions and the appa-
ratus I needed,” Miller says. “This is a really
smart thing for a place like UK to do—exploit
the fact that they have more than one position
open to get two people at once. You'll get
people you might not otherwise get,and more-
over once you've got them, you're less likely to
lose them because neither one will leave with-
out the other. More institutions should clue
into this.” Miller and her husband Ganpathy
Murthy, an associate professor of physics,
came to UK last summer.

“UKis very attractive in terms of colleagues,
and the equipment and research support was
crucial. It’s suicide to go somewhere that
won’t give you support,” she says.

Miller praises Boyd Haley for what she calls
energetic and forward-thinking leadership.
“His willingness to shake the system into
trying something new is very important be-
cause institutions that aren’t prepared to toss
out the old as soon as it is outdated, if not
before, will go the way of the dinosaurs. They
may persist as teaching institutions, but they
will not succeed as research institutions. You
need gutsy people in the higher offices, people
who are willing to evaluate risk after risk
instead of retreating to the comfort of what




has been done before,” says Miller, who
carned her Ph.D. in biophysical chemistry
from Yale and conducted postdoctoral re-
search at MIT.

Through grants from the American Can-
cer Society, NSF, NIH, and the Petroleum
Research Foundation totaling more than $1
million since 1993, Miller has been utilizing
nuclear magnetic resonance (NMR) to study
enzymes.

“NMR reveals chemical functionality,” she
explains. “We take advantage of the fact that
the nuclei of naturally occurring atoms emit
very weak but extremely informative signals.
In the example of my own research, the

enzyme superoxide dismutase has 2,000 hy-
drogen atoms in it, with 2,000 separate pro-
tons—each with its own signal, each one
giving you information about what a corner
of the molecule is doing. It’s very rich infor-
mation and, moreover, it’s site specific. You
can map what each individual proton is
experiencing.”

In the simplest terms, Miller’s work fo-
cuses on the movement of electrons. “Elec-
trons are minute, fundamental particles.
Enzymes, which are great big proteins by
comparison, are able to manipulate exactly
where electrons go, and how much energy is
involved in these transactions.

continued on page 20
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To DO HIs RESEARCH, EDWARD
DEMOLL USES ‘GLOVE BAGS’ BE-
CAUSE HE HAS TO WORK IN THE
ABSENCE OF AIR. “BEFORE THESE
TOOLS WERE DEVELOPED, WE HAD
TO WORK IN A ROOM FILLED WITH
NITROGEN. WE HAD TO WEAR
BREATHING EQUIPMENT AND WORK
IN PAIRS BECAUSE OF THE DANGER.
IT WAS PRETTY EERIE, BECAUSE
ALL YOU COULD HEAR WAS YOUR
OWN BREATHING.”
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“I don’t need to be the world’s expert on some
itty bitty corner of something virtually irrel-

evant. I want my work to be of interest and of

use to as big a community as possible.”

—Anne-Frances Miller

“The amount of energy the protein itself
can leverage on these electron movements is
something, as chemists, we call the ‘redox
potential,” she says. “Superoxide dismutase
gives and takes electrons onto the metal ions
in the enzyme. The higher the redox poten-
tial of that ion, the more avid an electron
receptor that ion will be.” In a lot of cases,
says Miller, she wants to reverse this process
so that instead of accepting electrons a metal
ion will act as a donor.

“We can go in and modify the protein
slightly and dramatically alter the chemistry
that the enzyme will execute.” The goal, she
says, is to engineer enzymes to do novel
chemical reactions through very minor
changes to the original proteins.

“We’ve been able to take an enzyme that
normally activates manganese, make asingle
change, and now it activates iron. The re-
verse change,” she says, “is perhaps the more
clinically useful one. Iron is a little bit toxic,
and manganese isn’t, so you would take an
enzyme that uses iron and have it use man-
ganese instead.

“The enzyme’s job is to focus the metal
ion on one particular reaction—and this is
really the hallmark of enzymes as catalysts,
they are very specific,” Miller says. “There
are a lot of catalysts that do a perfectly
decent job accelerating a reaction; frankly

iron alone without the whole protein accel-
erates the reaction very, very well. But most
metal ions catalyze many reactions.

“A cell has a thousand reactions going at
once, and they need to occur in synchrony
and harmony—you can never afford to
build up one compound and not have
enough of another, so reactions have to be
tightly controlled and highly specific. You
can’t have iron running around doing a
dozen reactions willy nilly. Control is what
the protein brings to you,” Miller says.
“Because protein enzymes like superoxide
dismutase are exquisitely specific, it’s safe
to administer a fair amount of this stuff to
a patient. You don’t need to worry about
by-products, side reactions, or other unin-
tended activity.”

Miller says she is focusing on superoxide
dismutase because it is the little cousin of a
number of other more complex enzymes
that catalyze clinically, environmentallyand
industrially important chemical reactions.
“What we'd really like is the option to
choose the metal that is most useful and
adapt the protein to do whatever chemistry
we desire. Superoxide dismutase is a great
model for learning exactly how we can go
about doing that.”

This research has sweeping applications.
“Pain relief, inflammation, arthritis, auto-

immune disorders, spinal cord damage—
the possibilities go on and on,” Miller says.
“A lot of people are already looking at
oxygen free-radical damage. The loss of
unction after spinal cord injury is largely
related to damage after the injury, not dur-
ing the injury itself, and often that damage
is the result of uncontrolled oxidative reac-
tions.” Oxidation simply refers toany chemi-
cal process that removes electrons from a
molecule.

“Many, many diseases have an oxidative
damage component,” she says. “Superoxide
dismutase can prevent all that. UK has a lot
of strength in this area.”

Miller’s research also reaches into the
area of waste detoxification, breaking down
toxic pesticides, herbicides and PCBs. “We
work very hard in my lab to not get pigeon-
holed into something too specific,” she says.
“I don’t need to be the world’s expert on
some itty bitty corner of something virtu-
ally irrelevant. I want my work to be of
interest and of use to as big a community as
possible.”

Miller says the public needs to be well
educated about biological chemistry and
biotechnology. “We’re seeing the fruits of
these technologies on a day-to-day basis,”
she says. “Genetically engineered crops and
animals, genetic therapies for congenital
diseases, genetic production of drugs—de-
cisions we make every day should be based
on a good education in these areas.

“The rampant fear of genetic engineering
is dangerous. It produces inappropriate
action, knee-jerk responses, to a technology
that has enormously powerful possibilities.
This sort of blind fear is completely unnec-
essary—biotechnology is extremely excit-
ing, and it’s not inaccessible to the public.
We all stand to benefit a lot as long as we
inform ourselves to make wise decisions,”
says Miller. “There are people who don’t
want to touch genetically engineered food
in the grocery store, but they’ll happily pour
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Drano into their toilet. It’s a completely ill-
founded comfort level, and it’s a fault of our
education system that this kind of misunder-
standing persists.”

Miller says UK students in the new bio-
logical chemistry program will be well pre-
pared for the new world of biotechnology.
“We've given some serious thought to trying
to put together a group of courses that will
give an advanced undergraduate or entering
graduate student a solid foundation. Our
students should come out with a working
knowledge, a working comfort, and an ag-
gressive excitement, because biological chem-
istry will be a real part of their future,” Miller
says.

“If they’re ready to step in with confidence
and a good understanding, they’ll have a lot
more options available to them and they’ll be
more sought-after. My own students are
getting into law firms, the patent-trademark
office and industry at a number of levels
because of the comfort and familiarity they
have with this new area.”

ODYSSEY

—— . —

(LEFT TO RIGHT) GRADUATE STUDENTS JOSEPH WALSH, RONALD KEDER AND
EMINE YIKILMAZ FOLLOWED THEIR PROFESSOR ANNE-FRANCES MILLER (FORE-
GROUND) TO THE UNIVERSITY OF KENTUCKY FROM JOHNS HOPKINS. IN THE
BACKGROUND IS ONE OF SEVERAL STATE-OF-THE ART NUCLEAR MAGNETIC
RESONANCE INSTRUMENTS IN THE CHEMISTRY DEPARTMENT’'S NMR LAB.
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Supported in her work by two presti-
gious fellowships from UK’s Gradu-
ate School, Lisa Pedersen is studying a
bacterium called Legionella. If you recall
the TV ad where a kid at King’s Island is
water-rushed down the last turn of the
giant slide and jetted out into the air, you
have an image that may help you under-
stand this bacterium.

Pedersen is studying one species of
Legionella, called Legionella pneumophila.
When the water that moves these bugs is
contaminated and changes into aerosol
form (water droplets small enough to be
inhaled) the bacteria, if breathed in by
humans, can cause flu-like symptoms,
muscle aches, headaches, loss of appetite,
and dry cough.

“I was interested in Legionella
pneumophilaand its system from thestart,”
she says. “As soon as I met with Dr. Abu
Kwaik and he told me about how L.
pneumophilaworks to hijack the host cell,
[ was hooked. I found it fascinating, and
jumped at the opportunity to work on it.”
Yousef Abu Kwaik is an associate professor
in UK’s Department of Microbiology.

“L. pneumophila causes two distinct
illnesses,” says Pedersen, who plans to
graduate in May with a doctorate in mi-
crobial biology. “One of these, with symp-
toms lasting up to 48 hours, is usually
taken care of pretty easily by the immune
system.” This brand of the disease is com-
monly referred to as Pontiac fever.

Potentially much more serious is the
second illness, which can lead to pneu-
monia and, possibly, death. An outbreak
of this cousin of Pontiac fever among
persons attending a state convention of
the American Legion in Philadelphia in
1976 led to the disease’s name. In this
outbreak, 180 people came down with
pneumonia and 29 died.

Legionnaire’s disease is transmitted
through inhalation of contaminated aero-

GRADUATE STUDENT LISA PEDERSEN, WITH YOUSEF ABU KWAIK, ISSTUDY-
ING A BACTERIUM CALLED LEGIONELLA, WHICH, IF BREATHED IN BY
HUMANS, CAN CAUSE FLU-LIKE SYMPTOMS, MUSCLE ACHES, HEADACHES,

LOSS OF APPETITE, AND DRY COUGH. ABU KWAIK IS AN ASSOCIATE PROFES-
SOR IN UK’S DEPARTMENT OF MICROBIOLOGY.




sols generated by air-conditioning cool-
ing towers (not window air-conditioner
units), shower heads, drinking fountains,
and jacuzzis. L. pneumophila is carried by
amoeba that live in the water; no person-
to-person transmission hasever been docu-
mented.

“When the bacteria-containing water
droplets are inhaled, they enter the cells
lining the air exchange regions of the
lungs, the alveoli,” Pedersen says. “If the
immune system doesn’t kill them, the
bacteria can rapidly multiply and destroy
the alveolar cells. Up to 50 percent of
cases occurring in some hospital outbreaks
have resulted in deaths.”

The key to preventing the onset of
pneumonia is finding a way to target the
bacteria’s ability to multiply unchecked
within macrophages, the body’s seek-and-
destroy militia, and other cells in the
alveoli. Pedersen has already singled out
some genes that allow the bug to thrive
inside macrophages, and she is currently
working on identifying other genes which
are vital to the way L. pneumophila es-
capes its host cell and spreads to other
cells in the lungs. “This work is important
because if the bacteria can’t break out of
the host cell to infect other cells, they just
eventually die inside the macrophages
and the infection is stopped,” Pedersen
explains.

Anyone can be infected by L.
pneumophila, but only about five percent
of infections result in Legionnaire’s pneu-
monia, with about 25,000 cases diag-
nosed in the United States each year.
Those who catch this bug are most fre-
quently theelderly, people with suppressed
immune systems, and smokers.
Legionnaire’s pneumonia kills 15 to 50
percent of patients.

One reason to focus on L. pneumophila
is that it is an excellent model for studying
other bacteria, Pedersen says. “What we
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learn from L. pneumophila may be appli-
cable to other intracellular bacteria, in-
cluding those that cause more common
diseases.”

She says she has enjoyed her years in
graduate school at UK. “I've learned how
to solve problems, to design and develop
experimental plans, and to draw sound
conclusions from experimental data,” she
says. “I've also learned that not every-
thing works the first time around.”

Pedersen adds that 7ot finding the ex-
pected answer is also an important re-
search result. “That’s not a bad thing,
because sometimes a ‘mistake’ leads to
new discoveries. It’s a fantastic and excit-
ing time to be in research,” she says. “I
have made good friends here, some of
whom have graduated and now hold post-
doc positions. Others have gone on to
pursue other dreams, like med school.”

“Lisa has been a very good graduate
student,” says Abu Kwaik. “She came to
us not having done any research in her
life, and has developed into a very good
scientist within a short period of time.
Over the past couple of years, she has
developed her skills tremendously, and
has become a great asset for our research
program. It’s always very rewarding to see
a graduate student developing scientific
skills. These are the future scientists who
will make a difference.”

Pedersen has been well supported in
her work at UK. She received a Kentucky
Opportunity Fellowship for 1998-1999
and a Dissertation Year Fellowship for
1999-2000 through the UK Graduate
School. The $15,000 Kentucky Oppor-
tunity Fellowship is part of the Research
Challenge initiative established in 1997;
the Graduate School awarded 35 Ken-
tucky Opportunity Fellowships in 1998-
99 and another 35 for the current
academic year. Dissertation Year Fellow-
ships carry a stipend of $12,000 and

cover full tuition.

Pedersen received
a Kentucky
Opportunity
Fellowship for
1998-1999 and

a Dissertation

Year Fellowship ‘
for 1999-2000
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KIRWAN AWARD WINNER

WDELY RECOGNIZED FOR KURDISH STUDIES

|

aving grown up on a north-

ern Minnesota farm with

no running water, Robert
Olson was surprised to enjoy that
luxury his first year in the Peace
Corps in 1963. “I like you because
you never complain,” he recalls the
Corps director telling him.

“That’s because I'm the only vol-
unteer whose standard of living has
gone up since I've come to Turkey,”
Olson joked.

Today Olson is a University of
Kentucky history professor and the
recipient of the Graduate School’s
1999 Albert D. and Elizabeth H.
Kirwan Memorial Prize for his work
in Kurdish studies, a field in which
he is ranked among the top three

ROBERT OLSON WAS THE FIRST
SCHOLAR TO PUBLISH A BOOK
RECOGNIZING THAT THE KURDS
PLAYED A MAJOR ROLE IN THE
SETTLEMENT OF WORLD WARI,
AND ALSO THE FIRST TO ARGUE,
IN HIS THE SHEIKH SAID RE-
BELLION AND THE EMERGENCE
OF KURDISH NATIONALISM:
1880-1925, THAT THE KURDISH
NATIONALIST MOVEMENT IS
JUST AS IMPORTANT AS THE
CONTROL OF OIL IN THE MIDDLE
EAST.
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scholars in the world. The Kurds are a
people who primarily inhabit a plateau
region in adjoining parts of Turkey, Iran,
Iraq and Syria, and now comprise 25
million people living all over the Middle
East.

“Bob should be noted for his broad and
thorough familiarity with both the his-
tory and the contemporary circumstances
of the region,” says Cemal Kafadar, pro-
fessor of Turkish studies at Harvard Uni-
versity. “He’s a rare person, who can do
both really well.”

The significance of Olson’s work is
two-tiered. Notonly was he the first scholar
to publish a book recognizing that the
Kurds played a major role in the settle-
ment of World War I, he was also the first
to argue, in his The Sheikh Said Rebellion
and the Emergence of Kurdish Nationalism:
1880-1925 (1989), that the Kurdish na-
tionalist movement is just as important as
the control of oil in the Middle East.

Olson’s overall term for the Kurdish
nationalist movement and its effect on the
Middle East is what he calls the Kurdish
question. “If the Kurds were to be given
their own sovereign state in northern Iraq,
the United States would have easier access
to oil reserves. But if that happens, the
Kurds in Turkey might demand their own
autonomous zone to be carved out of the
southeastern section of that country, caus-
ing conflicts of interest between the United
States and its ally,” Olson says.

“A further consideration is that Turkey
might, then, demand that Europe and the
United States help them control the
Kurdish movement if they are going to let
water flow down to Israel and its Arab
dependencies,” he says.

The United States’ concern over the
Kurdish question makes the subject rel-
evant and as real to Olson’s students at
UK as it is to students in Turkey, where
the highest percentage of Kurds live. His
book The Siege of Mosul and Ottoman-
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Persian Relations has been used at Istanbul
University in graduate studies courses.

“It’s clearly pleasing when the people
with whom you’re dealing translate your
books into their own language,” he says.
In fact, four books that Olson hasauthored
or edited have been translated into either
Turkish or Arabic. He works in several
languages, though primarily in Turkish,
French, Ottoman (acombination of Turk-
ish, Arabic and Farsi, which was the offi-
cial language of the Ottoman Empire
until 1918) and English.

Olson’s accomplishments fit the crite-
ria of the Kirwan prize well. His five
books, 75 articles, and approximately 60
scholarly essays and reference works, com-
bined with 70 presentations at colleges
and conferences, are, indeed, “outstand-
ing contributions to original research or
creative scholarship,” as the prize require-
ments stipulate.

Last December his expertise led him to
address the Kurdish question as one of
two main speakers at a closed seminar
conducted by the Institute for National
Strategic Studies for high-ranking State
Department intelligence and military of-
ficials, policy analysts of the Middle East,
and political analysts who advise the presi-
dent of the United States.

In an earlier life, the university history
professor taught high school English in
Hibbing, Minnesota. After his first year
of teaching, he joined the Peace Corps
and spent two years living and working in
Turkey. Sometime during his second year
there, he decided he wanted to be a profes-
sor of Middle Eastern history. “It was an
exhilarating, eye-opening experience to
be in another culture, especially an Is-
lamic culture, and to be actively learning
another language,” he says.

Olson’s fluency in Turkish came with
practice, but not without an occasional
blunder—like the one that occurred soon
after hisarrival in the new country. “When

The $5,000 Kirwan prize,
presented through the UK
Graduate School, recognizes
outstanding scholarship over
the period of four academic
years. It is one of the top
honors given by UK

to a faculty member.

you visit someone in their home, you
typically say, ‘Your house is very nice and
very comfortable.”” But in Turkish the
word “house” is very similar to the word
“wife,” and Olson mixed up the words on
his first try at the compliment. “I said,
“Your wife is very nice and very comfort-
able.” The mistake did not lead to a
fistfight, only to a funny look from the
hosts.

After returning from the Peace Corps,
Olsonattended Indiana University, where
he received a Ph.D. in 18th-century Ot-
toman history. His mentor at Indiana,
Wadie Jwaideh, was the most recognized
scholar of Kurdish studies in the world at
the time. Olson taught at Clemson Uni-
versity for one year and joined the UK
faculty in 1973.

Because the Gulf War in the mid-
1990s created an upsurge of Kurdish na-
tionalism, Olson had several opportunities
to write for Middle Eastern International,
the premier political journal on the Middle
East.

Just as Olson bridged the gap between
America and the Middle East firsthand as

continued on page 26
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a Peace Corps volunteer, he offers his
students a similar connection through his
passion for teaching about the region and
its history. “The greatest richness in my
intellectual and personal life has been my
acquaintance with Middle Eastern peoples,
cultures, and civilizations,” Olson says.

Unfortunately, he often finds that be-
fore he can teach his students anything
about the region, he must spend time
breaking down misconceptions—about
Muslim fundamentalists, for example—
that Olson says are perpetuated by the
media. “The pejorative stereotype is quite
distant from the truth,” he says.

The field of Kurdish studies has grown
considerably since Olson’s first trips to the
Middle East in the 1960s. And more young
scholars are expressing an interest in the
Kurds, a trend which pleases Olson.

He says there may come a time when he
can no longer keep up with the younger
scholars in his field. But until that time,
interpretation of the Kurdish question is
still in his hands: “I hope within the next
two or three years I can finish a book on
the Kurdish question in Turkish-Iranian-
Syrian-Israeli relations.”

Of all his accomplishments, Olson says
that the Kirwan prize is the highlight of his
career. “I was very pleased that the selec-
tion committee recognized my work. That
was very gratifying.”

“Hehasin his own scholarship increased
the visibility of UK in what might be
called the Middle Eastern studies commu-
nity. No question about that,” says Doug
Boyd, acting director of UK’s Office of
International Affairs.

When Boyd traveled recently to the
University of Texas-Austin to present a
paper, he experienced firsthand Olson’s
scholarly renown. “The Middle Eastern
experts there said, ‘You're from the Uni-
versity of Kentucky? You must know Bob
Olson!”

While attending the Third World Stud-

“The greatest richness in my intellectual and per-
sonal life has been my acquaintance with Middle
Eastern peoples, cultures and civilizations.”

—Robert Olson

ies Association Meeting in Costa Rica in
November 1999, Olson says he was sur-
prised when it was announced that his
The Kurdish Question and Turkish-Ira-
nian Relations: From World War I to 1998
was selected as the Outstanding Book for
1999-2000 published by a member of the
association. Olson received his award im-
mediately after the keynote speaker Oskar
Arias (Costa Rican president from 1986-
1991 and Nobel Peace Prize winner in
1987) had delivered his address.

“I was so inspired by his plea that the
United States should stop all arms and
weapons systems sales to Third World
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FOUR BOOKS THAT OLSON HAS
AUTHORED OR EDITED HAVE BEEN
TRANSLATED INTO EITHER TURK-
ISH OR ARABIC.

countries that I immediately announced
that I would donate my award to Presi-
dent Arias and his Foundation for Peace
and Progress on behalf of the Third World
Studies Association and the University of
Kentucky,” says Olson.

The $5,000 Kirwan prize, presented
through the UK Graduate School and
named in honor of the university’s head
football coach from 1938 to 1944 and
president from 1968 to 1970, recognizes
outstanding scholarship over the period
of four academic years. It is one of the top
honorsgiven by UK toa faculty member &
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INSURING THE HEALTH
OF UK GRADUATE STUDENTS

More than 1,600 graduate students
now have health-care coverage un-
der a new student insurance funding plan
offered by the University of Kentucky. The
plan, which began in the 1999 fall semes-
ter, offers “no cost” coverage for degree-
seeking graduate students who are full-time
teaching assistants, research assistants,
graduate assistants, or fellowship recipi-
ents, or a combination of any of these
appointments.*

“At major research universities health
insurance is becoming an important part of
support packages offered to graduate stu-
dents,” says Mike Nietzel, dean of the UK
Graduate School. “To achieve our goal of
becoming a top-20 public research institu-
tion, we needed to take this step to be able
to compete for the outstanding graduate
students who play such a key role in in-
creasing the quality of UK research and
teaching.”

But beyond recruitment concerns, this
health-care plan was a tangible way to
demonstrate to current graduate students
that UK values their contributions, Nietzel
says. “The faculty and administration de-
serve credit for supporting this investment,
and the graduate students who advocated
forand consulted with us on this plan are to
be commended.”

The student who focused university at-
tention on this issue in 1998 was Susan
Mains, a doctoral student in geography
who served as the Graduate School’s repre-
sentative in the UK Faculty Senate. “One
of the first things I did was send out an e-mail
survey to graduate students to get a sense of
what health issues they faced, and the re-
sponse was amazing. Hundreds of e-mails
came in,” she says.

Graduate students who are fully funded
as assistants or fellows fall under UK guide-
lines that limit additional employment.
Mains says with an average annual stipend
of $9,000 and without the option to get

insurance from another employer, many
students could not afford to buy health
insurance. “I learned that one family had to
stand in line at the public health depart-
ment because they couldn’t afford the pre-
miums for regular health care, and other
grad students were dropping out of school
because of medical bills they couldn’t pay
after accidents, illnesses and pregnancies.

“T've watched my colleagues struggle to
stay healthy while teaching undergraduate
courses, taking seminars, attending confer-
ences, and undertaking their own research.
At some point something has to give and,
unfortunately, it’s usually the graduate
student’s well being,” Mains says.

She incorporated her survey results and
information she collected on health plans
offered by universities across the country
into her proposal to the senate. While sev-
eral parts of the proposal are not reflected in
the health-care plan approved by the UK
Board of Trustees last March, Mains says
she has received positive feedback from
fellow graduate students.

“A graduate student who recently had to
have triple bypass surgery didn’t have health
coverage last year. He said to me, “Without
this plan, I'd probably be bankrupt now.’
Just his words alone made the year I spent
on this proposal worthwhile.”

Under the insurance plan, graduate stu-
dents have a $450,000 major medical ben-
efit. They pay a percentage of their medical
costs, including a $5 co-pay on generic
drugsand $15 co-pay on brand-name drugs.

Nietzel says thatalthough details of gradu-
ate student health insurance coverage for
2000-2001 aren’tavailableyet, he was hope-
ful that some improvements in benefits
could be realized without too large an in-
crease in the cost of the premium &

*Full-time assistantships are defined as 20
hours of service per week; full institutional
fellowships carry a stipend of $8,000 or more.

—ALICIA P. GREGORY
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BINGED-OUT
BEETLES

Another round of geranium
petals seems to be the order
of the day for thrill-seeking
Japanese beetles. It seems
that after feeding on these
petals, Japanese beetles get so
intoxicated that they pass out
for 12 to 18 hours. In the
wild, this can be a lethal
binge.

Drawing on research done
in the 1920s, UK entomolo-
gists Daniel Potter and David
Held have been studying this
phenomenon, trying to figure
out what exactly in the gera-
nium causes such a powerful
reaction.

Since the Japanese beetle
feeds on 300 plants and 79
plant families, including
many plants grown for profit
or pleasure, researchers are
always looking for new,
earth-friendly methods of
controlling them. The ger-
anium’s knockout punch offers
an intriguing possibility.

“We found that when
Japanese beetles fed upon the
petals of geranium, generally
in less than an hour the bugs
enter a kind of narcotic
state,” says Potter. “They curl
up on their back and pull
their legs close to their un-
derside. They’ll twitch if you
disturb them, but they’re
clearly in dreamland.”

Funded by the U.S. De-
partment of Agriculture, Pot-
ter and Held have found that
plants grown in full sunlight

pack more of a culinary wal-
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lop for Japanese beetles.

And the bugs seem un-
able to resist temprtation.
When researchers gave
beetles who had never en-
countered a geranium a
choice between the nutri-
tious linden plant and the
mind-blowing geranium,
the beetles overwhelmingly
chose geranium and ended
up staring up at the sky.
Each time the beetles re-
covered, they chomped
down another helping of
petals and all but ignored
the healthy choice.

Potter’s team reared pairs
of beetles in boxes with soil
so that they could lay their
eggs. One group received
the healthy linden leaves,
one group received the ge-
ranium petals, and one
group received an equal
amount of both.

“As one would expect,
the group that got the lin-
den leaves lived long and
happy lives and laid a large
number of eggs,” says Pot-
ter. “Both groups with ac-
cess to geranium spent the
better part of this two-week
experiment on their backs
in a narcotic state, had a
much higher mortality rate,
and laid very few eggs.”

Unlike certain caterpil-
lars, Japanese beetles
seemed unable to learn. In
fact, each time they recov-
ered from a geranium-trip,

they would consume al-

most 10 times the previous
amount before becoming
intoxicated.

In theory, an insect that
views nature as its personal
buffet, like the Japanese
beetle, should be able to
learn from this type of bad
experience.

“Of course, we're presum-
ing this is an unpleasant ex-
perience for the Japanese
beetle,” says Potter. “Clearly
their nervous system is be-
ing affected and perhaps
that's compromising their
ability to learn. It certainly
has some parallels to human
addiction, although I don’t
think it’s quite the same
phenomenon.”

With the help of plant
chemists at Boyce Thomp-
son Institute at Cornell
University, UK researchers
are testing various geranium
chemicals on the beetle-
favorite Virginia creeper,
and they’ve been able to
duplicate the geranium’s
narcotic effects. Potter says
that by this coming summer
they’ll have identified the

exact extract.

This knowledge should

prove useful in further Japa-

nese beetle control research.

“One of my goals is to un-
derstand the insect better,”
says Potter. “I think if you
understand the biology of a
pest insect, it opens up new
avenues for management that
are environmentally more re-
sponsible.”

Japanese beetle manage-
ment is serious stuff—almost
all of the states east of the
Mississippi River except
Florida suffer tremendous fi-
nancial damage from the rav-
enous insects. This research
is part of the USDA’s effort
to prevent the Japanese
beetle from spreading to the
western United States, where
it could devastate such eco-
nomic mainstays as the Cali-
fornia vineyards.

The Japanese beetle’s be-
havior makes it an interest-
ing insect to study, Potter
says.

“I really like the Japanese
beetle. It's my bread and
butter insect. It’s a great bug,
sort of The Terminator of
the insect world.”
—JONATHAN RIGGS




AIMING FOR
THE STARS

One muggy Memphis
night in the summer of
’69, John Main sat in his
parents’ den watching
crackling black and white
images of Neil Armstrong
and Buzz Aldrin on the
moon. Ever since that his-
toric evening, he’s been a
“space geek,” says the UK
professor of mechanical en-
gineering and recent recipi-
ent of a prestigious
National Science Founda-
tion Faculty Early Career
Development Award.

The four-year, $163,000
award provides Main sup-
port to shoot for the stars
with his work on a novel
space telescope. By reflect-
ing images of distant stars
with a colossal mirror, the
telescope may allow as-
tronomers to see galaxies as
far removed in time as the
Big Bang, the cataclysmic
explosion that scientists be-
lieve was the dawn of our
universe.

“Because light takes time
to travel from one place to
another, the farther you
can see in space, the farther
you can see back in time,”
Main says. “If you want to
see farther back, you've got
to gather more light. With
a bigger mirror, you can
catch more photons.”

The concept sounds
simple—the new telescope,
known as the Next Genera-
tion Space Telescope, re-
flects light into sensitive

optics and transports images
back to earth. The catch,

however, is size—at a kilome-

ter in diameter, the mirror’s
girth would stretch across 11
football fields.

“To build one that large,
we’ll have to get over the con-
straint of structures we can
carry in the cargo bay of the
shuttle or similar launch ve-
hicle,” Main says. That’s
where his project, designing
the mirror apparatus, comes
in.

A mirror constructed out
of a flexible film could be
rolled up and stashed on
board a launch vehicle. Once
the vehicle is in orbit, the
mirror would robotically de-
ploy and unroll in space.

“The mirror we’re design-
ing has pretty much the con-
sistency of Saran Wrap,”
Main says. “We’re working to
change it from a big piece of
thin plastic into a precision
primary mirror that can be
used for world-class science.”

The transformation may
sound like something from a
science-fiction novel, but it’s
based on sound mechanical
principles. The thin plastic, a
weave of electrically polarized
molecules known as piezo-
electric material, changes
shape in the presence of an
electrical field. Main envi-
sions that an electron gun,
connected to the material
with a lightweight frame-
work, would spatter the plas-
tic film with electrons. The

plastic would then mold it-
self into a parabolic shape
that would reflect a celestial
view far deeper into space
than even the Hubble space
telescope has delivered.

Main’s project, like the
Hubble project which culmi-
nated after 20 years of re-
search by NASA and other
scientists, will require time
and intensive collaboration.
He is now creating small
composite mirrors as step-
ping stones to the ultimate
project. A mylar mockup in
his lab resembles a miniature
satellite dish made out of
shiny metallic film.

“It’s kind of fun—stu-
dents look at it and they get
excited—it’s not something
that’s divorced from the
things they dream of,” he
says.

Main’s enthusiasm is in-
tensified by the award’s

AMYLAR MOCKUP OF THE MIRROR JOHN MAIN IS BUILD-

long-term funding. “This is
the kind of thing that faculty
members need to be doing
or at least trying. We don’t
necessarily have to win every
proposal we write, but we've
got to get in the game to
bring more national recogni-
tion to the university. It also
sets an example for the un-
dergraduates whom we’re
teaching—there’s no reason
they can’t set their sights on
anything they want to ac-
complish.”

Main, who earned his
Ph.D. in mechanical engi-
neering at Vanderbilt Uni-
versity, came to UK in 1997.
His list of credentials in-
cludes a Summer Faculty
Fellowship at the NASA
Marshall Space Flight Center
in Huntsville, Alabama, in

1995 and a NASA Advanced

Concepts Research Program
Fellowship for 1997-98.
—KIM CUMBIE

ING RESEMBLES A MINIATURE SATELLITE DISH
MADE OUT OF SHINY METALLIC FILM.
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If someone told you that a
simple bean grown in Ken-
tucky primarily for animal
feed could reduce the risk of
heart disease, help prevent
cancer, and protect against
osteoporosis, you might well
be skeptical.

Well, set your skepticism
aside. The bean in question
is the soybean, and recent
news of its powers have now
been substantiated by the
FDA, which recently ap-
proved the claim that soy
protein, taken with a low-fat
diet, may reduce the risk of
heart disease. That claim is
based on work published by
James Anderson, a College of
Medicine professor and en-
docrinologist at UK, and
other researchers in the New
England Journal of Medicine
in 1995.

Anderson has been re-
searching and promoting the
beneficial effects of soy pro-
tein for the last five years,
and evidence of health ben-
efits keeps piling up. “I think
soy foods bring more health
benefits to the table than
anything we can eat,” he
says.

Anderson notes that there
are six major health benefits
of soy foods. For starters, soy
reduces the risk of heart at-
tack. LDL cholesterol (the
so-called “bad” cholesterol) is
a strong predictor for heart
attack, and Anderson says
that soy protein lowers LDL

RX: A SIMPLE COMMON BEAN

by 13 percent, which trans-
lates to a 20 percent esti-
mated reduction in risk. As
Anderson sees it, this is due
mainly to a key part of the
soy protein: the isoflavones.
These plant estrogens act like
aspirin in their role as antico-
agulants, decreasing clotting
in the blood. “T assign about
70 percent of soy health ben-
efits to isoflavones,” he says.

The impact of soy protein
in reducing the risk of cancer
is strongest for prostate can-
cer, according to Anderson.

There is also some optimis-
tic data for breast cancer, but
the jury is still out.

“I recently attended the In-
ternational Soy Symposium
in Washington, D.C. All the
experts were there. The data
is just not firm enough for us
to make public health state-
ments about soy protein and
breast cancer,” Anderson
says.

But there is mounting evi-
dence that soy foods protect
us from osteoporosis. “It
makes more dense bones,” he
says, which is good news for
women approaching meno-
pause. Another health benefit
for these women is that soy
protein reduces menopausal
symptoms.

Anderson says that only 15
percent of the women whose
doctors prescribe hormone
replacement therapy actually
follow the recommended
treatment. And concerns

about the side effects from
hormones, like breast cancer
or blood clotting, prevent
many women from choosing
this therapy. Anderson be-
lieves soy protein may be a
good alternative. “I feel com-
fortable reccommending to my
patients who can’t take estro-
gens that they take soy
isoflavones.”

Anderson has conducted re-
search on soy’s effect on dia-
betes since the mid-"70s and is
excited by what soy protein
does for the kidneys. Ander-
son says about one-third of all
diabetics develop kidney prob-
lems, such as “protein leak-
age.”

“This problem is the first
definite sign of kidney disease
in diabetes,” Anderson says.
He explains that in diabetics
“the blood flow through the
kidneys increases to 30 to 50
percent above normal.” This in-
creased blood flow damages
blood vessels, and protein
leaks into the urine. “Our data
support the fact that the use of
soy protein decreases protein
leakage,” Anderson says.

For his patients who can ben-
efit from soy protein, Anderson
advocates 25 grams a day. He
believes soy products won’t be
hard to find, pointing out that
each year since 1995 soy food
sales have climbed 20 to 25 per-
cent.

—KATHLEEN WILLS-

ELLISON




HURTFUL WORDS

“Sticks and stones may
break my bones, but words
will never hurt me.”

Sound familiar? Many of
us used this singsong chant
as children to respond to
playground teasing. And if
we remember correctly, such
a passive response rarely, if
ever, stopped the verbal
provocation.

When it comes to teasing,
“Kids often go right for the
jugular,” says Richard
Milich, a UK professor of
psychology. “And it’s unfor-
tunate that the kids who are
teased the most handle it the
worst.”

Milich and his colleague
Monica Harris Kern, associ-
ate professor of psychology,
are involved in an ongoing
research program that fo-
cuses on helping kids deal
with teasing. This research
was inspired in part by
Milich’s experiences gained
by running a social skills
program at the UK Psycho-
logical Services Center for
kids with peer difficulties.
The children in the program
reported a lot of problems
related to teasing, prompt-
ing Milich and Kern to start
researching what kids regard
as the best responses to be-
ing teased.

In the initial studies, chil-
dren between the ages of
eight and 12 were shown
videos of someone being
teased and were asked to

judge the effectiveness of
different responses to the
teasing, for example, ignor-
ing the teasing, becoming
hostile, or deflecting it with
humor. Milich was able to
use the results of the studies
as a basis to help children
decide on the best way to
cope with being teased; then
they practice their reactions.
That’s right: practice.
“It’s like any other skill.
It’s like baseball—you have
to work at it,” Milich says.
Five years and many stud-
ies later, the research pro-
gram has grown to include a
study on college students’
personality types and how
personality affected their re-
sponse to teasing and to see-
ing others being teased.
“We were surprised by
how strongly some people
recalled their teasing and
how strongly they felt about
teasing others,” says John
Georgesen, a doctoral stu-
dent in social psychology
who worked on the project.
Two hundred Introduc-
tory Psychology students
completed personality ques-
tionnaires, answered ques-
tions about teasing history,
viewed tapes of teasing situa-
tions, and wrote narratives
about teasing experiences.
The study showed that
personality does influence
teasing behavior and also af-
fects responses to teasing,
Georgesen says. The re-
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searchers found that indi-
viduals who are emotionally
overreactive tend to think
hostile responses are more
appropriate; of even greater
significance, they are also
less forgiving of teasers, even
years later.

Highly extroverted indi-
viduals tend to be more as-
sertive and talkative, and
tease others more often.
They have less empathy to-
ward those they tease.

“They don’t think teasing
is that big of a deal,” George-
sen says.

People who aren’t very
confrontational tend to feel
more remorse for teasing and
tease others less, Georgesen
says. “They find hostile re-
sponses inappropriate.”

Milich says that children
who are repeatedly teased
feel there is no way to stop it
and that they have no re-
course. In fact, being teased
relentlessly was a common
factor in many of the recent
school shootings, such as
those at Paducah, Kentucky,
and Littleton, Colorado, he
says.

The results of another re-
cent study may help explain
why victimized children feel
helpless in response to re-
peated teasing. This study ex-
amined how teachers thought
children would respond to
teasing. “It was clear that
teachers just were not aware
of how upset kids get,” says
Kern.

Children have no escape at
school, Milich says. “The re-
sults of this study raise the
whole issue of school officials
being sensitized to how up-
setting teasing is,” he says.

And these psychic bruises
may not heal for years, if
ever.

“Just because there are no
punches thrown doesn’t
mean it’s not serious,” Kern
says.

—JENNIFER SPRING

TAYLOR
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CULTIVATING INTERNATIONAL INTEREST IN MOLECULAR FARMING

Last fall, Quinn Li received
what he calls “the invitation
of a lifetime.”

“I was invited by the
People’s Republic of China
to join 99 other Chinese
Ph.D.s from around the
world for a two-week confer-
ence focused on agriculture
and environmental sciences,”
says Li, a staff scientist at
UK’s Tobacco and Health
Research Institute (THRI).
Li was the only tobacco re-
searcher invited from the
United States.

“It was clearly an honor
for me to represent the Uni-
versity of Kentucky in
China, and this was my first
time back in my native coun-
try in an official capacity,” Li

says. About half of the con-
ference participants were
from the United States.
Among other universities
represented were Yale, MIT,
the University of Wisconsin-
Madison, and UC Davis.

Li explains that this was a
“moveable conference”: the
seven scientists in his group
visited 18 different provinces
and cities. They started in
Henan Province in east cen-
tral China, then spent six
days in Yunnan in southwest
China. These provinces are
the major tobacco produc-
tion bases in China. Yunnan
Province contributes ap-
proximately 40 percent of the
national tobacco taxes and
profits, and 65 percent of its
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income is derived from the
tobacco industry.

“During the visit, I went
to two tobacco research insti-
tutes, one tobacco college,
and three tobacco corpora-
tions,” says Li. “And I gave
six seminars to research pro-
fessionals and students, and
two reports to the governor
of the Yunnan Province and
the Overseas Chinese Office
of the State Council.”

In his talks and reports, Li
says he focused mainly on
the work he and other THRI
researchers are doing in the
field of “molecular farm-
ing”—research which utilizes
the tobacco plant as a factory
to make a variety of useful

substances—and disease re-
sistance in the tobacco plant.
“The concept of molecular
farming was new to them,
and they showed a lot of in-
terest in it,” says Li.

He says the trip was ex-
hausting but exhilarating.
“One high point was meet-
ing so many top people in
agriculture around the world
as well as dozens of political
leaders and policymakers in
China,” he says.

This conference coincided
with the nation’s 50" anni-
versary celebration, and the
invited guests were treated as
dignitaries during the parade
in Tian An Men Square.
While millions of Chinese
watched the live extravaganza
on TV, Li’s group watched it

from the square itself. “Only
a few thousand people were
allowed to watch the parade
in person, so it was clearly
prestigious to be among this
group,” Li says.

Li came to UK from
Xiamen University in south-
eastern China in 1991 to
work toward a doctorate in
plant physiology. He received
his degree in 1995 and, with
his newfound interest in
novel uses for tobacco, he
then found a home at THRI.

“THRI was highly honored
by Dr. Li’s invitation, and we
were especially pleased that
he had the unique opportu-
nity to communicate the
institute’s biotechnology pro-
gram to tobacco research in-
stitutes in China,” says
Maelor Davies, director of
THRI. “We anticipate that
China will become very inter-
ested in using plants like to-
bacco as economical,
environmentally compatible
production systems to help
meet its ever-increasing need
for a wide variety of con-
sumer products and medi-
cines.”

Li plans to keep in touch
with several of the scientists
he met on this trip, especially
those Chinese scientists inter-
ested in the possibility of fu-
ture collaborations on the
molecular farming of tobacco.
“Right now, the interest there
is focused on disease resis-




tance of plants, but there is
also a lot of enthusiasm for
future, novel uses of to-
bacco,” he says.

Li was also pleased to dis-
pel an image held by some in
China about the University
of Kentucky. “A lot of people
there have only one image of
Kentucky, and that’s Ken-
tucky Fried Chicken—KFC
has invaded almost all major
cities in China,” Li says. “So
when people hear ‘University
of Kentucky,” some of them
think ‘the University of Ken-
tucky Fried Chicken.” I was
pleased to let them know that
we are very separate organiza-
tions.”

—JEFF WORLEY

LIVING BY
CHANCE

Sex. Drugs. Alcohol.

These topics make their
way into the morning paper
on, seemingly, a daily basis.
And often, the focus is on
young people. Rick
Zimmerman, an associate
professor in the UK Depart-
ment of Communication, has
spent most of his career try-
ing to figure out why adoles-
cents and college students
take these various risks, and
to find ways to prevent these
choices.

In a random sample survey
of 918 University of Ken-
tucky undergraduates during
fall 1998, Zimmerman found

that students are involved in

a number of risk-taking be-
haviors. And although he’s
not surprised at the stu-
dents’ responses, he suspects
many Kentuckians would
be.

Of those who had en-
gaged in sexual intercourse,
35 percent had five or more
lifetime partners, and 46
percent drank alcohol in the
context of a sexual experi-
ence. Only 30 percent re-
ported using a condom the
last time they had sex. And
10 percent said they had ei-
ther been pregnant or had
gotten a partner pregnant.

As for alcohol, tobacco
and drugs, 39 percent said
that they drank in order to
become intoxicated “often
or always,” and 45 percent
smoked cigarettes in the
past month. About one
fourth of the sample
smoked marijuana during
the past month.

The UK study provides
strong data to suggest that
binge drinking is a signifi-
cant issue among students,
regular marijuana use is a
problem for a significant
minority of them, and un-
protected sex is prevalent
among those who are sexu-
ally active. “All of this is
fairly consistent with other
published data about college
students,” Zimmerman says.

For the past several years,
the Kentucky Department
of Health Services has cho-
sen Zimmerman to head up

RICK ZIMMERMAN

an evaluation of the state’s
HIV prevention programs.
He is also involved with four
other studies that focus on
HIV prevention and inter-
ventions on risk-taking,
marijuana and sexual deci-
sions among young people.
Three of these studies are
funded by the National Insti-
tutes of Health.

In a project Zimmerman
just finished for the National
Institute on Alcohol Abuse
and Alcoholism, he found
that a well-targeted school-
based curriculum could delay
the initiation of sexual activ-
ity among adolescents. “This
curriculum is focused on
building assertiveness, and
refusal and negotiation
skills,” Zimmerman says.

Now, he’s building on that

research to see how similar
results could be achieved
among other groups, includ-
ing youth in Appalachia.

“There is an exciting and
oftentimes frightening period
of three to five years in
young people’s lives when
they can go cruising along to
disaster,” Zimmerman says.
“We’re trying to understand
both the issues that are re-
lated to their risk-taking and
what kinds of interventions
can be successfully imple-
mented to reduce their be-
haviors.”

In addition to school cur-
ricula, other intervention
methods he’ll test could in-
clude mass media campaigns
and “small media,” such as
videotapes or comic books.

continued on page 34
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Zimmerman says there are
many reasons why young
people take various health risks.
“Some teenagers, for example,
are sensation seekers—they love
to take risks. And peer pressure
is clearly at work, especially the
pressure for young men to be-
come sexually active,” he says.
The growing body of research
in this area also shows that a
lack of attachment to the im-
mediate family or to the school
community is a predictor for
risk-taking.

As his work has progressed,
Zimmerman says he has be-
come more passionate about
finding ways to keep young
people from becoming involved
in unsafe behaviors. He is a
member of the Fayette County
Teen Pregnancy Task Force
and has served on the board of
directors for the Lexington Chap-
ter of Planned Parenthood.

Zimmerman came to UK in
1994, after spending the first
11 years of his career in the De-
partment of Sociology at the
University of Miami. He says
he felt it was time to move his
two children, now 15 and 11
years old, “out of the crime and
drug capital of the world.”

“A worry I had in coming to
Kentucky,” he says half-seri-
ously, “was that there wouldn’t
be enough risky behavior here
to study. It turns out that,
unfortunately, there’s plenty
of risk-taking going on every-
where.”

— KARLA DOOLEY
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MEANS BUSINESS

Five start-up technology
businesses based on Univer-
sity of Kentucky research
have recently “graduated”
from the university environ-
ment to business locations in
the Lexington area. Three of
the new businesses have
moved into the Kentucky
Technology Center, which
officially opened last Decem-
ber at UK’s Coldstream Re-
search Campus.

Reflectronics Inc., Equine
Biodiagnostics Inc., and The
Lexington Carbon Company
LLC are among the first ten-
ants of the two buildings
that currently comprise the
Kentucky Technology Cen-
ter. The $1.5 million pri-
vately funded development
contains specialized labora-
tory and office space and is
managed by Kentucky Tech-
nology Inc., UK’s for-profit
corporation to assist in new
business start-ups. Five addi-
tional buildings are planned
for the center.

Reflectronics, based on the
research of UK’s Fred Payne
in agricultural engineering,
manufactures fiber optic
sensors for the food, phar-
maceutical, and chemical
process industries.

Equine Biodiagnostics
provides specialized diagnos-
tic lab testing for the equine
industry worldwide. EBI’s
primary focus is Equine Pro-
tozoal Myeloencephalitis, a

neurologic disease that

causes muscle deterioration
and can be fatal. The com-
pany is based on the work of
David Granstrom, formerly
with UK’s Gluck Equine
Research Center.

The Lexington Carbon
Company develops and
manufactures specialty acti-
vated carbon materials.
Commercial applications for
these materials include gas
and liquid separation, en-
ergy conversion systems, wa-
ter treatment, environmental
processing of gas and liquid
streams, removal of pollut-
ants, military and industrial
protective filters, and medi-
cine, food and beverage pro-
cessing. LexCarb is based on
the research of the late
Frank Derbyshire, and
Marit Jagtoyen and Geoff
Kimber of UK’s Center for
Applied Energy Research.

Both EBI and LexCarb
had their start on campus at
UK’s Advanced Science and
Technology Commercializa-
tion Center, better known as
ASTeCC. “Their graduation
from the facility fulfills one
of ASTeCC’s primary objec-
tives — the commercial de-
velopment of UK research
leading to the creation of
new businesses and eco-
nomic development for the
commonwealth,” says
Fitzgerald Bramwell, UK
vice president for Research
and Graduate Studies.

Two additional high-tech

start-ups have also moved re-

cently from their on-campus
location in ASTeCC.

GenApps, a company that
develops techniques to pre-
vent disease in plants such as
tobacco, is now located in
Winchester, Kentucky. The
company’s work is based on
the research of Mark
Nielsen, formerly with UK’s
agronomy department. And
TlIgen Pharmaceuticals,
which works on selective de-
livery of drugs to target tis-
sues, has moved its operation
to Bolivar Street in Lexing-
ton. Tlgen is based on the
research of Thomas Burke,
pharmacy.

“ASTeCC has graduated
seven new technology-based
businesses since the building
opened in 1994,” says Joe
Fink, ASTeCC director and
Research and Graduate
Studies vice president. “In
all, more than 30 new busi-
nesses have been started by
UK faculty, or have been
based on technology devel-
oped at UK.”

There are currently six
businesses, both with and
without ties to the univer-
sity, at UK’s Coldstream
Research Campus.

—DEB WEIS




ENLISTING A NATURAL ENZYME
IN THE FIGHT AGAINST CANCER

Radiation and chemotherapy
can be effective tools to combat
the growth of cancerous cells,
but unfortunately the side ef-
fects from these treatments
make some people sick. Recent
research conducted by a UK
toxicologist, however, suggests
that by incorporating a natural
body enzyme into existing
treatments, the result might be
much less toxic for patients.

Daret St. Clair, a professor in
the UK Chandler Medical Cen-
ter, is studying the antioxidant
enzyme manganese superoxide
dismutase (MnSOD) that may
suppress the growth and even
eventually help eradicate the ex-
istence of cancer in humans.

“We're still far away from a
non-toxic drug that can stop
cancer, but the good news is
that this enzyme we’ve been
working with is a natural body
enzyme,” St. Clair says. “It is
non-toxic, which makes it
much better than any drug or
chemical prevention ever
known.”

In 1998 St. Clair received a
three-year grant for approxi-
mately $600,000 from the Na-
tional Cancer Institute to study
the effectiveness of this enzyme
in suppressing cancerous tu-
mors. Her previous research has
shown that this enzyme, which
is located in the mitochondria
(the energy producers) of the
cell, slows the growth of cancer.
Antioxidants like MnSOD are
believed to offer protection
against free-radicals, molecules

with unpaired electrons that
move through the human
body and destroy proteins,
carbohydrates, lipids, and
nucleic acids.

Primarily because of its
antioxidant value, MnSOD
has been studied since its
discovery in 1979, but St.
Clair’s research is distinctive
in that she is researching the
enzyme’s potential to regu-
late cancer cells. “Our lab is
one of the two leading
groups in the country with
this particular focus on can-
cer research,” says St. Clair,
whose investigative team
consists of nearly a dozen
junior faculty, postdocs,
graduate students and re-
search associates.

She discovered the value
of MnSOD while research-
ing its protective role against
an anticancer drug called
adriamycin (ADR).
Adriamycin causes severe
cardiac toxicity in lab ani-
mals, especially in the mito-
chondria of their cells.
During the study, St. Clair
inserted genes that code for
MnSOD into cancer cells
found in mice. Unexpect-
edly, the metastasis of the
tumors was blocked.

“We then had critical evi-
dence that showed mito-
chondria might be
important in regulating can-
cer,” St. Clair says. With
Kelly Kiningham, a research
assistant professor, St. Clair

DARET ST. CLAIR

began examining the ability
of MnSOD to regulate can-
cer proteins. While studying
an aggressive form of cancer
called fibrosarcoma in mice,
Kiningham inserted a gene
that encodes the MnSOD
enzyme. The enzyme regu-
lated the activity of protein
produced by a family of
genes called the jun and
BCL genes, which St. Clair
says her team thinks is re-
sponsible for cancerous fib-
rosarcoma growth and death
respectively.

Based on these studies, St.
Clair, Kiningham, research
associate Judy Hines, and
postdoctoral fellow Yunfeng
Zhao are studying the
mechanisms by which
MnSOD suppresses cancer
development and at what
point in the genetic process
cancer can be stopped from
spreading. “What we’re try-

ing to find out is at what
point the normal cell first be-
comes cancerous, and what
role MnSOD might play at
this stage,” says St. Clair.
While St. Clair is “cau-
tiously optimistic” about the
direction of this research, she
says that much more research
will need to be done in the
years ahead.
—GREGG CASILLO
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UK PROFESSOR NAMED
KENTUCKY STATE GEOLOGIST

Jim Cobb has come a long way from
working in the mail room at the Illinois
State Geological Survey: he’s recently
been named the new state geologist and
director of the Kentucky Geological Sur-
vey.

“I feel very fortunate and blessed,”
Cobb says. “Kentucky has a diverse and
interesting natural geology that makes
my job very exciting.”

Cobb, a native of Illinois, earned his

bachelor’s degree in geology at the Uni-  [eklieilald

versity of Illinois. He received his

master’s from Eastern Kentucky University and then went to Illi-
nois for his doctorate. In 1980, he returned to Kentucky, where he
saw great opportunities. He was right.

For the past 10 years, Cobb has been the assistant state geologist.
In his new position he follows Donald Haney, who served as state
geologist for 21 years before retiring. Cobb is only the 12th direc-
tor in the 145-year history of the Kentucky Geological Survey.

The Kentucky Geological Survey, a UK institute, investigates
Kentucky’s mineral, energy, and water resources by studying geo-
logical samples gathered by field researchers. The survey also ad-
vises federal, state, regional and local governments, and responds to
over 13,000 requests annually for information related to coal, wa-
ter, oil, natural gas, minerals and geological hazards such as land-
slides, sinkholes and seismic activity.

Under Cobb the survey will concentrate on keeping current in-
formation available on the Internet at <www.uky.edu/kgs>. KGS
will expand its Web database of maps and information on
Kentucky’s natural resources as well as the Web-based Earth sci-
ence education network designed to aid teachers and attract stu-
dents to the study of geology. The network explains Earth science
concepts to students from kindergarten age to 12th grade.

“The survey stores millions of bits of information on geology,
maps, and resources,” Cobb says. “Making it available on the
Internet will make it easier to distribute that information.”

As the state geologist, Cobb will not only manage the survey but
will also spend time in Frankfort briefing legislators on Kentucky’s
ground-water availability, water supply, minable coal and mineral
availability, and oil and gas resources. Legislators use this informa-
tion to make decisions on issues such as water usage, waste manage-
ment, flooding and natural hazards, and mining,

Cobb also says he loves teaching at UK and does not want to cut
back on that, he says. “There’s something about being with stu-
dents that keeps me charged up,” he says.

—SARAH OKRZYNSKI
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