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J(CUMB Researcher Discovers
Iasﬁc Frﬁgments in the Brain
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One of eight founding partners in the Kansas City Area Life Sciences Institute.
The opening of the Dybedal Center for Research.
The establishment of a new College of Biosciences.
Grants from the National Institutes of Health and the Department of Defense.

Those who seek tangible evidence of the commitment to excellence in research at
Kansas City University of Medicine and Biosciences need look no further — the proof is in the Petri dish.

Discovery Casts New Light
on Neurodegenerative Diseases

By Scott Summers

orbert W. Seidler, Ph.D., professor and chair of biochemistry, is a person who prides himselfon being
thorough. Always meticulously documenting, measuring, testing and re-testing, he would be the last
person one might suspect of leaving an experiment unattended.

Butthat's exactly what happened in November 2004, after hurrying to leave his laboratory at KCUMB
to deal with an emergency at home. Though he no longer recalls exactly what caused him to hurry home that day,
he will never forget what he saw when he and his research assistants returned to work after the Thanksgiving
holiday weekend expecting to confront a failed experiment.

Little did Dr. Seidler realize the mistake could potentially lead to a breakthrough for Alzheimer’s patients.

The Lost Experiment

Dr. Seidler’s lab on the south side of the new
Dybedal Center for Research is aptly named the Lab-
oratory of Theoretical and Experimental Structural
Biochemistry. The very weight of the name seems, to
him, to encompass all the aspects of protein folding,
his primary interest.

Protein folding is essential for the conversion
of genetic information into biclogical activity. The
failure of proteins to fold, or the failure of proteins
to fold correctly, can result in disease.

Dr. Seidler spends much of his time studying the
basic science behind what causes proteins to fold,
why some fold incorrectly, or misfold, and the impli-
cations that various stimuli have on the process.

This intense scrutiny is what led him to test how
certain chemicals, specifically acrolein, affect the
structure of amyloid betapeptide (A-beta peptide),

a protein that, when it misfolds, has been proven to
cause Alzheimer’s.

Acrolein is a three-carbon compound derived
from the degeneration or decomposition of fat

Continued on Page 6

Below: A plastic fragment of polyacrolein-albumin, stained red,
shows the protein in an amyloid structure resulting from the
degeneration of tissues. Dr. Seidler’s findings that plastic frag-
ments form in the brain has generated excitement among those
in the research arera.

SPRING 2006 KCLUMB COMMUNICATOR

...} 5

BER

1
ol

m
—]
o
1
(¥s'
0
m
=
()
m




- including barbecue. Heating the
fat in meat causes it to decompose to
acrolein.

“It turns out that acrolein is
a chemical that contributes to the
degeneration of tissues that have a lot
of fat in them,” Dr. Seidler said. “The
brain is largely made up of fat - it's
over 70 percent fat. High concentra-
tions of this chemical have been found
in Alzheimer's patients, so it could be
contributing to some of the protein
misfolding.

“I'he fat-derived compound acro-
lein was interesting because of its rare
chemical structure,” he said. “The
experiment was going to be a very
simple analysis.”

At least, that was the original plan.

Before it could be finished, the
“simple analysis” would involve work
from at least a half-dozen people,
including the late George Yeargans,

a biochemistry instructor; Trevor
Squire, a second-year medical student;
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and other contributions by Ankur
Mehta, a third-vear medical student;
Joe Baranski, a first-year biosciences
student; Benjamin Pieters, M.D.,
then an anesthesiology resident at St
Luke's Hospital; and Heather Craig,
an academic assistant at KCUMB.

Returning to work after the
extended holiday, Dr. Seidler was
confronted with his failed experiment
and prepared to start over — until he
noticed something intriguing. He
decided to investigate further before
discarding his samples.

What Dr. Seidler stumbled into
when he put the sample underneath a
microscope surprised him — it looked
as if cellophane had formed in a por-
tion of his sample.

“We actually cover our samples
with parafilm sometimes, which is

kind of like cellophane, so we thought
maybe a piece fell in,” Seidler said.
S0 we tried to repeat the experiment
under the same conditions, and we
kept seeing these things. They look
like pieces of plastic.”

Dir. Seidler was familiar enough
with organic and inorganic chemistry
that he knew some of the character-
istics of plastic. Digging through
literature on the subject, he reviewed
the basics of polymer chemistry.

“It turns out the basis of polymer
chemistry is all about this particular
functional group, which is called a
vinyl group,” he said. “Polystyrene,
PVC, most plastics had this particular
functional group. That was when we
realized maybe the acrolein had spon-
taneously undergone polymerization
to make polyacrolein.”

Dr. Seidler explains to Heather Craig,
academic assistant in biochemistry, how
chemical dye binds to protein.







