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Teaching and research interests

It was my interest and skills in teaching that led me to Luther because of the emphasis
that is placed on educating undergraduates. My philosophy on teaching embraces all kinds of
student interactions, including classroom teaching, laboratory activities and participating in the
wider campus community. This diversity of teaching interactions has helped me to maintain a
fresh approach to my duties. In my work with chemistry majors, I have taught introductory
chemistry to first year students, and organic chemistry, and biochemistry to upper class students.
As a mentor to these students I have offered advice on their professional career, and discussed
how making good choices is an important aspect of their development as people. Another group
includes the students who are majoring outside of the sciences. For these I have tried to make
chemistry as interesting and accessible as possible. One rewarding aspect of this has been the
development of the J-term course, “Great Ideas in the Natural Sciences,” with Jeff Wilkerson.
My involvement in teaching environmental chemistry and the development of the J-term course
on “The Science of Science Fiction” have also enriched my interactions with these non-science
majors.

Biochemistry is my specialty within the department, and my enthusiasm for teaching this led
me to author a student companion workbook that was published by Oxford University Press in
1998. This workbook accompanies a very good biochemistry textbook and helps to integrate the
basic chemistry with the advanced biology in a readable and condensed form. The choice of
what to emphasize in the biochemistry courses I teach is a question that I address each year and
requires considerable effort to keep up with the explosion of new knowledge that occurs in the
field. As an example of my efforts in this pursuit, I attended a Nation Science Foundation
sponsored Chautauqua workshop on bioinformatics and biotechnology at the Rensselaer
Polytechnic Institute as well as a Pew Foundation sponsored meeting on immunology at
Washington University during the summer of 2002. In addition, I participated in a very selective
Gordon conference on the molecular and cellular biology of lipids in 2003.

My research efforts have been, for the most part, concentrated in the sub-discipline of
lipid chemistry which has been my focus since completing a postdoctoral study in 1991. Of my
17 peer reviewed publications, 13 of these are in the field of lipid chemistry and 11 of these have
been published since coming to Luther College. Lipids are involved in a number of important
roles in living cells. Some lipids, commonly referred to as fats, function as a source of energy
while others, such as the phospholipids and cholesterol, play an important structural role in the
formation of membranes. In addition, the lipid steroids are important in the control of cell
growth and function. One of my current interests is in the metabolism and transport of these
molecules within cells using fluorescent lipid analogs to follow the progress of these reactions.
My ability to pursue this area of scholarship was greatly enhanced by my sabbatical year (2000-
2001) in the laboratory of Dr. Richard Pagano at the Mayo Clinic. Dr. Pagano is recognized as a
pioneer in the use of fluorescent lipid probes to study cellular metabolism and transport.

More recently, during my sabbatical in the fall of 2009, I expanded into the sub discipline
of protein biochemistry. This was made possible by working in the laboratory of Dr. Nick
LaRusso at the Mayo Clinic, a physician-researcher with whom I have worked before. Rather
than continue with my previous focus involving lipids, I chose to expand into a related field and
make the most of this opportunity to learn the latest techniques that were being employed in Dr.
LaRusso’s lab. My lab project for the semester was to implement two new experimental
techniques for studying protein-protein interactions. My work in the lab on this project was



significant because proteins do not act in isolation. Rather, their properties are controlled and
modified through their interactions with neighboring proteins, and other components of the cell.
Although we understand from the sequencing of the human genome which proteins are present in
the cell, the challenge of unraveling the intricate network of protein-protein interactions
established by the DNA code is far from complete. Many researchers believe that essentially all
cellular functions involve protein-protein interactions. In the lab, I employed two techniques to
explore some of these questions as they relate to the immune response of cells which line the bile
duct connecting the liver with the intestine. These cells are called cholangiocytes, and among
their many important functions, the one of interest in Dr. LaRusso’s lab is their role as immune-
responsive cells which provide the first line of defense against infection by microbes in the
biliary system. In the lab, cholangiocytes are grown in small dishes and we are able to stimulate
their immunological response with the use of a purified chemical component of the outer
membrane of Gram-negative bacteria. The object of these experiments was to see which
proteins would form functional complexes in response to the signal alerting them that infectious
bacteria were present.

The two techniques I used were quite different, but afforded complementary evidence for
the formation of protein-protein complexes. The first technique was called co-affinity
purification. In this technique, proteins were isolated from homogenized cells based on whether
or not a protein-protein complex had been formed as part of their response to the bacterial
stimulation. This co-purification technique used a preselected “bait” protein to try and hook a
target protein and thus demonstrate that they were acting together due to the fact that they could
be co-purified. The second approach employed the use of fluorescent confocal microscopy in
which two proteins which were suspected of forming a complex were labeled separately with
two different fluorescent probes. The probes were chosen so that irradiation of only one with a
laser would change how the fluorescent signal from the second would be observed, but only if
the two were in close enough proximity to undergo an exchange of energy. The basis of this
procedure is known in the field as FRET (fluorescent resonance energy transfer). This
application made use of a microscope which meant that we could work on intact cells and
actually visualize the interaction should it occur. It is my hope to incorporate these techniques
into my teaching and research activities with Luther students.

The research projects that I have initiated at Luther have proven to be readily adaptable to
student undergraduate research projects. During the last 19 years, I have supervised 31 students
and made their involvement in off-campus presentations a priority (12 occasions). I have
received outside funding support from the Research Corporation ($28,000) and from the Pew
foundation ($15,000), much of which has gone into summer student stipends. As with all of my
activities at Luther, in addition to benefiting the individual students involved in these research
projects, these activities have a direct benefit to my classroom teaching in terms of being able to
lecture with authority on current topics and to develop new laboratory protocols.

By way an update, since submitting this document to the Dean’s office in 2010, I have
been involved in two projects related to my professional development and community outreach.
On Aug. 10, 2010, I gave a power point presentation to the West-side study group, entitled,
“Stem Cells: What are they? Where do they come from? How can they change our lives? And
why are they so controversial?” And, during J-term 2011, I helped with the Chemistry
department’s submission of a grant to the Carver Trust for the purchase of a new 300 MHz
NMR. Dr. Bradley Chamberlain was the principle author on this grant which was funded in full.
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