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Kartikeya Krothapalli, Ph.D. student - Department of
Biology - | am a PhD student with Dr. Jyoti Shah. We are
interested in the role of lipids in plant defense signaling.
Through the application of forward and reverse genetic
strategies and through biochemical means we are dissect-
ing the role of galactolipids, a major group of plant lipids,

~ in the activation of systemic acquired resistance (SAR) in
Arabidopsis. | have done my B.S. in Agriculture from the A.N.G.R. Agricul-
tural University in India.

Ariel Burns, Senior - Department of Biochemistry -

I have been working at the KLRC laboratory for the past
year. | am a member of Women in Engineering &
Science Programs (WESP), Alpha Chi Sigma (AXE), a
national science fraternity, and Big Brothers Big Sisters.

| will graduate in December with a B.S. in biochemistry,
and my future plans are to get a Ph.D. in Pharmacology &

Toxicology.

Yasuyuki Arakane, Research Assistant Professor -
Department of Biochemistry - Currently, my research
interests are in the area of chitin metabolism and cuticle
tanning (sclerotization and pigmentation) in insects. To
understand the complex pathways of chitin metabolism and
cuticle tanning, my research has focused on the molecular
biology and functions of the genes involved in the both
pathways using the red flour beetle, Tribolium castaneum,
as the model insect. In 2002-2004 | was a Postdoctral Research Molecu-
lar Biologist with the USDA-ARS Grain Marketing and Production
Research Center. Presently, | am a Research Assistant Professor of
Biochemistry at KSU.

Alvaro Herrera, Biomolecular NMR Facility

Manager - Department of Biochemistry - For the last

§ couple of years | have conducted research using a combina-
tion of Nuclear Magnetic Resonance and computational
methods for the determination and analysis of the atomic
level structure of membrane active peptides. | received a
M.S. in biochemistry from Kansas State University in 2006
and a B.S. in Chemical Engineering from Colombia National University in
2002.
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Symposium Agenda - K-State Student Union Big 12 Room

7:45 10 8:30
8:30 to 8:35
8:3510 9:20

Title:

9:20 to 10:05

Title:

10:05 to 10:25

10:25to0 11:10

Title:

11:10 to 11:40
Title:

11:40 to 12:00

Title:

12:00 to 1:05

1:05to 1:50
Title:

Continental breakfast, Room 212
Introduction

Steven Van Doren
Finding binding sites and binding effects
in the wrong places

Richard W. Gross
Biologic membranes as signaling
platforms in health and disease

Break

Gregg A. Howe
Functional genomic analysis of
plant-herbivore interactions

Jianwen Fang
Developing useful databases for life
scientists

Kartikeya Krothapalli
Lipids in plant defense signaling

Lunch, Room 212

T. K. S. Kumar

Understanding the structural forces
involved in fibroblast growth factor
signaling

Manhattan, KS 66506
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Dr. Jeremy Marshall, Assistant Professor
Kansas State

University

proteins, and (3) determining how the underlying genes are
evolving. In the end, this NSF-funded research will yield
insights into the genes that underlie postmating, prezygotic
incompatibilities between species in an organismal system
where only such traits reproductively isolate species.

In 2000, Dr. Marshall received his Ph.D. in Environmental
and Evolutionary Biology from the University of Louisiana
at Lafayette, followed by a one year postdoc in Daniel

Ecol ogi ce

Howar dos
Genetics at

Laboratory
New Mexi

of
co

St ate

first faculty position was in the Department of Biology at
The University of Texas at Arlington, before joining the
Department of Entomology at Kansas State University in

the Fall of 2006.

Si

nce

2000,

published 26 peer-reviewed articles in journals such as
Science, Nature, Genetics, Evolution, American Naturalist,
Journal of Evolutionary Biology, Biological Journal of
Linnaean Society, and Trends in Ecology and Evolution.
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Dr. Jeremy Marshall, Assistant Professor 3:45-4:15
Kansas State University

In the broadest sense, research in my
laboratory focuses on the evolution of
adaptive phenotypes - including traits
related to fertilization success,
behavior, and responses to
environmental cues. We utilize a range
of behavioral, ecological, and genetic/
genomic/proteomic techniques to
investigate these phenotypes and the
processes that underlie their evolution.
Currently, our primary focus is on speciation and the rapid
evolution of barriers to fertilization in crickets.

The Allonemobius socius complex of crickets consists of
three species that have evolved from a common ancestor
over the past 30,000 years. Parental genotypes are main-
tained within two separate hybrid zones (each involving
different species pairs) even though the only barriers to
gene exchange appear to be traits related to fertilization
(e.g., female reproductive tract morphology and male
accessory gland proteins). Specifically, there are both
competitive (e.g., conspecific sperm precedence) and
non-competitive (a maleds ability
eggs) gametic isolating barriers between these three
species. These gametic isolation phenotypes are associated
with species boundaries and evolving rapidly.

Our current work is focusing on (1) using proteomic
approaches to identify male and female reproductive-tract
proteins that are consistently divergent (whether in
expression level or structure) between species, (2) using
gene-silencing technology in a reverse-genetics approach to
identify the function and phenotype of the divergent
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Symposium Agenda - K-State Student Union Big 12 Room

1:50 to 2:20 Chris Culbertson

Title: Using novel analytical techniques to
address limited volume sampling
challenges in biology

2:20 to 2:40 Yoonseong Park

Title: Peptidomics for studying tick
neuropeptides

2:40 to 3:00 Break

3:00 to 3:45 Katheryn Resing

Title: Quantitative proteomics profiling of
mammalian cells

3:45t0 4:15 Jeremy Marshall

Title: Sex proteins and the evolution of new
species

4:15 to 4:30 Ariel Burns

Title: Analysis of oilseeds from Northern Ghana

4:30 to 4:45 Yasuyuki Arakane

Title: Functional genomics of two major elytral
proteins of Tribolium castaneum

4:45 to 5:00 Alvaro Herrera

Title: NMR structural studies of M2GlyR
derived channel forming peptides
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Dr. Steven R, Van Doren, Associate Professor 8:25-9:20 Dr. Katheryn Resing, Research Associate Professor
University of Missouri - Columbia University of Colorado at Bou

The specific question currently under investigation are
analysis of melanoma progression biology, differentiation
of K562 cultured cells into erythocyte or megakaryocyte
lineages, and changes in response to MKK1/2 or MKKS5 in
neuronal cells, specifically in hippocampus and PC12 cells.

Interests: Our group is pursuing mecha-
nisms of protein-protein interactions
important in inflammatory diseases

that include cancer and atherosclerosis.
We are also interested in mechanisms
of protein-protein interactions in innate
immunity, coupling of dynamics to
enzyme action, metalloproteinase
specificity, and protein folding.

Approach: NMR spectroscopy is our

favorite approach. It reveals structure, binding surfaces, and
dynamics. We supplement NMR studies with bioinformatics,
mutagenesis, enzyme Kkinetics, titration calorimetry, and
other spectroscopy. Our mechanistic insights have been
revealing key details of biological control, some of which
may aid engineering of protein-protein and protein-ligand
interactions with potential therapeutic applications.

Innovative results: A key theme that keeps recurring in every
protein-protein interaction that we have studied is that
remote parts of a protein couple to the interaction at its main
binding site. For example, (i) the core of N-TIMP-1 couples
to MMP-3 binding (Arumugam et al., 2003); (ii) the core of
MMP-12 may adjust upon inhibitor binding (Bhaskaran et al.,
2007); (iii) remote surfaces of MMP-12 contribute to its
interaction with a collagen-derived, triple-helical peptide
substrate (Bhaskaran et al., submitted); (iv) the core of a
tumor viral J domain couples to Hsc70 binding (Garimella et
al., 2006); and (v) dynamics of an FHA domain are affected
by phosphopeptide binding as far as the opposite end of the
domain (Ding et al., 2005). Molecular recognition can run
deeper than the surface.

Manhattan, KS 66506 785-532-6367 PAGE 6 Manhattan, KS 66506 785-532-6367 PAGE 19
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Dr. Katﬁeryn Resing, Research Associate Professor  3:00-3:45
University of Colorado at Boulder

My research centers around developing
global protein analysis of mammalian cells.
The specific technique we use involves
digestion of an extract from cells into
peptides, followed by multi-dimensional
chromatography of the peptides, where the
final stage is reverse phase coupled to a
mass spectrometer.

The information in this data is then used to search a protein
database, in order to identify the peptides. A large part of
my research involves developing new methods for data
management and mining, including new methods for
validating the peptide assignments, and for quantifying and
comparing different samples.

We are also developing new informatics and computer
modeling tools for utilizing this information to tackle several
biological and clinical problems, that is, how does the
proteome reflect modification of signaling processes in the
cell, including expression, splicing, and phosphorylation.
The specific question currently under investigation is
analysis of melanoma progression biology.

Data for protein profiling and sampling of splice junctions
are collected on ion exchange fractionated proteins, using
the new LTQ/Orbitrap, while phosphopeptide information is
evaluated using a phosphate specific scanning method on
an ABI 4000 QTrap. This allows quantification of the
phosphorylation sites, so that stoichiometry of phosphoryla-
tion can be assessed. This required development of
guantification methods for analysis of multidimensional
datasets on both MS instruments.

Dr. Steven R, Van Doren, Associate Professor
University of Missouri-Co |l umbi a contdd

Innovations in methods: The group introduced a much more
accurate way to map protein-protein interaction sites by
NMR than commonly used chemical shift changes. The
more accurate method maps exclusion of a paramagnetic
probe from the interface (Arumugam et al., 1998, 2003a;
Garimella et al.,, 2006; Bhaskaran et al., submitted). We
were one of the first groups outside of NIH to refine an NMR
structure of a protein and an RNA using residual dipolar
couplings for greater accuracy (Wu et al., 2000; Leeper et
al., 2002).

We introduced a faster way to fit steady-state enzyme
kinetics parameters (k. and K,) from fewer measurements
than required for conventional analysis of initial velocities
(Palmier and Van Doren, 2007). It can be applied to any
enzyme reaction where a few progress curves can be
measured. It is particularly advantageous for fluorescence
data.

Dr. Van Doren received his BS from Oklahoma State
University in Stillwater, Okla. He has a Biochemistry/
Computer Science PhD from the University of lllinois in Ur-
bana-Champaign, lll. In addition to being the Associate Pro-
fessor of Biochemistry at MU he is also the Director of
Graduate Education. In 2006 he won the Sigma Xi Excel-
lence in Graduate Research Mentoring Award. In 2003 he
was the American Cancer Society Research Scholar. He
was also a temporary member for the NIH grant review pan-
els. He is also the proud father of three girls, ages 16, 14,
and 11, and a 6 year old boy.
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Dr. Richard W. Gross, Professor 9:20-10:05
Washington University in St. Louis

Our research is focused on the
chemical biology of membranes in
health and disease.

Biologic membranes are comprised

of a structurally diverse array of
thousands of distinct chemical

entities in a bilayer configuration that
are in constant motion, providing a rich
repertoire of chemical forces that can
be used to modulate the conformation and function of trans-
membrane proteins such as ion channels and ion pumps.
Through adaptation of a bilayer structure, membranes serve
as a hydrophobic scaffold for the organization of complex
supramolecular chemical assemblies that are used in
biologic systems as a signaling platform. These highly
specialized signaling assemblies facilitate the transmission
of chemical information between intracellular membrane
compartments as well as the intercellular flow of information
between cells.

Biologic membranes also serve as the intracellular storage
depot of latent lipid second messengers of signal transduc-
tion (e.g. esterified arachidonic acid) that are hydrolyzed by
phospholipases in response t
environment or after receipt of a chemical or electrical signal
from distant cells.

Finally, biologic membrane bilayers are the fundamental
structural elements responsible for the trafficking of proteins,
lipids and nucleic acids to different compartments within
cells or, through membrane fusion, for the release of infor-
mation from a genetically programmed specialized call into

Manhattan, KS 66506 785-532-6367 PAGE 8
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Dr. Christopher T. Culbertson, Associate Professor

Kansas State University contd

and 4) fabricate many parallel systems on the same
device.

We are especially interested in developing advanced
sample handling, separation, and detection methodologies
on microfluidic devices to study protein expression and
metabolic pathways in single cells. Following and detecting
the changes in protein expression over time in single cells is
critical to understanding processes such as cell differentia-
tion, embryology and the evolution of disease states. The
ability to identify and quantitate such changes should help 1)
in the early diagnosis and successful treatment of diseases
like cancer, and 2) in better understanding how complex
organisms develop from single cells.

Dr. Culbertson is the 2007 Masao Horiba Award winner. The
Masao Horiba Award was established in May 2004 to
promote research activities in the field of analysis and
measurement technology by researchers working at
universities or public research institutes in Japan and
overseas.
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Dr. Christopher T. Culbertson, Associate Professor  1:50-2:20
Kansas State University

The research interests of our group are
focused on developing novel separa-
tion and sample handling components
for microfluidic (Lab-on-a-Chip)
devices and then using these devices
to solve mterestmg bloanalytlcal

areas of protein separations
(proteomics) and single cell analysis.

Microfluidic devices consist of a series
of channels etched in glass or molded in various types of
plastics. The channels are generally less than 50 em wide
and 10 em deep i smaller than a human hair. Because
complex channel structures can be realized and because
the fluids in these structures can be precisely controlled,
analytes and cells can be precisely manipulated, processed,
separated, and detected all on a single monolithic device.

The driving forces behind the various sample manipulation,
processing, and control steps are electroosmosis,
electrophoresis, and pressure differentials. The unique
ability of these devices to integrate sample manipulation
and processing operations with separations and analyte
detection allows for the efficient automation of chemical
analyses and, as such, is driving a paradigm shift in the
chemical analysis community. In addition to the automation
of chemical analysis, microchips have several other inherent
advantages over conventional chemical analysis
instrumentation. These advantages include the ability to 1)
perform faster separations with no losses in separation
efficiency, 2) lower reagent and sample consumption, 3)
produce less waste,

Kansas State University
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Dr. Richard W. Gross, Professor
Washington University in

the blood stream (e.g., insulin release into the blood stream
from b cells in the pancreas).

Our laboratory uses and develops many different chemical
methods to study the structure and function of membrane
systems to both advance our understanding of the funda-
mental processes underlying the chemistry of biologic
membranes and to use this information to develop new
strategies to have a favorable impact on the major disease
processes of the 21st century.

Recently, industrialized nations have been afflicted with an
epidemic of obesity precipitating the metabolic syndrome
(hypertension, diabetes and atherosclerosis). To identify the
chemical mechanisms through which obesity predisposes
to these disease processes, we have developed a novel
technology, termed Shotgun Lipidomics, which allows the
direct identification and quantitation of hundreds of lipid
molecular species directly from organic extracts of tissue or
biologic fluids. Shotgun Lipidomics is comprised of intra-
source separation, multidimensional mass spectrometry,
and array analysis. Through the judicious use of stable
isotopes, alterations in the kinetics of specific membrane
chemical processes, and the dynamics of lipid-protein and
lipid-lipid interactions can be readily examined with
unprecedented speed and accuracy.

Dr. Gross was born in New York City, N.Y. where he gradu-
ated from Columbia College with an A.B. degree. He then
attended New York University Medical School where he re-
ceived his degree in Medicine as a Cardiologist. He served
his residency at Barnes Hospital in St. Louis before obtain-
ing his Ph.D. in Chemistry at Washington University. When
Dr. Gross is not in the lab you will find him playing golf.

Manhattan, KS 66506 785-532-6367 PAGE 9
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Dr. Gregg A. Howe, Professor 10:25-11:10

Michigan State University

Interactions between plants and insect
herbivores dominate the terrestrial
ecology of our planet. The survival of

an estimated one million or more
phytophagous insect species depends
on plants as a source of food. Rather
than being passive victims in these
interactions, plants cope with herbivory
through the production of myriad
specialized metabolites and proteins that
exert toxic, repellent, or anti-nutritive
effects on their animal attackers. Other plant compounds act
indirectly by attracting parasitoids and predators of the
herbivore. The co-evoluntionary struggle between insect
herbivores and plants to consume, or not to be consumed,
respectively, has shaped not only the extraordinary diversity
of plant metabolism, but also the genetic diversity of plants.

Many plant defensive compounds are expressed only in
response to tissue damage inflicted by herbivory. Wound-
inducible proteinase inhibitors, which inhibit the activity of
digestive proteases in the insect gut, provide an attractive
model system in which to study the underlying mechanism
of induced plant resistance to insect attack. We have
exploited this system for genetic analysis of the signaling
pathway that regulates induced defense responses in
tomato. A major conclusion of these studies is that the lipid
T derived hormone jasmonate (JA) plays a central role in
orchestrating the induced expression of proteinase inhibitors
and other plant defensive compounds. The JA pathway
constitutes a highly conserved mechanism for promoting
defense responses to many, if not most, anthropod
herbivores. Among the known phytophagous insects whose
performance is negatively affected by this branch of the

Dr. Yoonseong ParR, Associate Professor 2:20-2:40
Kansas State University

Two main research topics are:

1. Neurobiology-Behavior-Evolution of
insect signaling peptides and their re-
ceptors. The peptide signaling system,
an ancient cell-cell communication
mechanism, appears to be the top up-
stream command that modulate neural =
circuits leading to a particular behav-
ior. Insects, and in particular, centraliz-
ing the fruit fly Drosophila, provide ex-
cellent opportunity for examining the role of chemical signal-
ing pathways in behavioral output and their evolutionary
processes in different species. This study will be expanded
to the study of signaling peptides in other species. Collabo-
rators for this project are Dr. Michael E. Adams in University
of California at Riverside, Dr. Dusan Zitnan in Slovak Acad-
emy of Sciences in Slovakia, and Dr. Richard Beeman in US
Grain Marketing Research in Manhattan, Kansas.

2. Risk assessment of SIT transgenic conditional lethal

gene. Current efforts to develop a sterile insect program

(SIT) using conditional lethal gene have made significant
progresses by Dr. Tom Miller
USDA-APHIS in Phoenix. | am joining this project with my
strength in molecular genetics and in molecular population
genetics. The role of my group is mainly in molecular char-
acterization of transgenic PBW, in risk assessment, and in
construction of a transformation vector to improve its effi-
ciency.
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Dr. T. K, S. Kumar, Assistant Professor 1:05-2:20
University of Arkansas - Fayetteville

Research Interests: protein structure,
dynamics, interaction and folding.

Research:

(1) Determination of three-dimensional
solution structures of proteins using
multidimensional NMR spectroscopy.

(2) Characterization of protein-protein
interactions using a variety of biophysi-
cal techniques such as circular dichro-
ism, fluorescence spectroscopy, Isothermal titration
calorimetry, Infrared spectroscopy and NMR spectroscopy.

(3) Investigation of the backbone dynamics of proteins
based on 15N-and 13C-relaxation measurements using
NMR spectroscopy.

T.K.S. Kumar received his Bachel
at Osmania University, Hyderabad, India. He later joined the

Center for Cellular & Molecular Biology (one of the research

centers administered by the Government of India) as a

Research Scientist. In 1994, he joined the National Tsing

Hua University, Hsinchu (Taiwan) as a post-doctoral associ-

ate in Prof. Chin Yuds group. I

NMR Center, Hsinchu, Taiwan as a Staff Scientist, and in
2003, joined the Department of Chemistry & Biochemistry,
University of Arkansas (Fayetteville) as a Research Assis-
tant Professor. In August 2006, he accepted the tenure-track
Assistant Professor position. He has published over 100
peer-reviewed research publications. Reently he received
the Outstanding Mentor Award (2007), at the University of
Arkansas, Fayetteville.
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Dr. Gregg A. Howe, Professor
Mi chigan State University con

plant immune system are caterpillars, beetles, thrips,
leafhoppers, spider mites, fungal gnats, and mirid bugs.
JA-dependent defense responses are associated with
large-scale reprogramming of gene expression; hundreds of
downstream JA-regulated and i coregulated genes have
been identified. JA controls gene expression by promoting
the ubiquitin-dependent degradation of JAsmonate
ZIM-domain (JAZ) proteins. The JAZ family of negative
regulatory proteins has been classified as a subgroup of the
|l arger family of Atifyd proteir
TIFYXG motif within the ZIM domain. Genetic analysis
indicates that COI1, an F-box protein that determines the
target specificity of the Es-ubiquitin ligase SCF°°", is
required for all JA-signaled processes. Interestingly, the
interaction of COI1 with JAZ proteins is stimulated not by JA
(i.e., jasmonic acid), but rather by an amino acid-conjugated
form of JA, jasmonoyl-L-isoleucine (JA-lle). The ability of
JA-lle to promote COI1-JAZ interaction in yeast twoi hybrid
and in vitro pull-down assays suggest that COI1 may be a
jasmonate receptor. Current models indicate that degrada-
tion of JAZ substrates by the SCF“°"-ubiquitin-proteasome
pathway in response to JA-lle results in de-repression of
transcription factors that promote the expression of early
response genes. A greater understanding of the molecular
mechanism of JA signaling may facilitate the development of
new approaches to crop protection.

Gregg Howe received his B.A. and M.S. degrees from East
Carolina State University. In 1997, he joined the faculty of
the DOE Plant Research Lab and Dept. of Biochemistry and
Molecular Biology at Michigan State as an Assistant Profes-
sor at Michigan State University, where he continues to
study the molecular and biochemical basis of plant-insect
interactions.
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Dr. Jianwen Fang, Research Assistant Professor  11:10-11:40
University of Kansas - Lawrence

Our main research interests involve
developing and applying computational
algorithms in mining biological and
chemical data, and applying gained
knowledge in solving biochemical
problems. Within this framework, we are
exploring three general issues: mining
biomedical data particularly those
generated by high throughput screening
technologies; developing novel machine
learning algorithms; biological and
chemical database development.

One objective of our research is to use computational
approaches for elucidating genome-wide networks of inter-
actions between biomolecules such as proteins, DNA/RNA,
lipids etc. More specifically, we have used a suite of bioinfor-
matics tools to analyze polyanion binding proteins (PABPS)
and provided evidences for the existence of a network-like
system for PABPs and their potential roles as critical hubs in
intracellular behavior. We also developed machine learning
models to predict polyanion potential of proteins based on
their physic-chemical properties. Another research area is
the mining of protein-protein interaction (PPI) data. We have
identified 88 novel protein sequence of signatures and
predicted the location of 106 proteins of yeast genome via
mining PPI data. We also patrticipated in developing kernel-
based algorithms for PPI predictions. Other research
includes applying machine learning approaches to validate
peptides identified by mass spectrometry database
searches.

Dr. Jianwen Fang, Research Assistant Professor
University of Kansas-L awr ence cont odd

In addition to biological data, we are interested in chemical
informatics. For example, we have developed and applied
machine learning in high throughput screening (HTS) data
analysis. We have also applied machine learning algorithms
in developing quantitative structure activity/property relation-
ships (QSAR/QSPR) models.

Collaborating with Dr. Grzymala-Busse, a computer science
professor from the University of Kansas, we have devel-
oped and applied novel rough set theory based algorithms in
a variety of areas including MicroArray data classification,
microRNA data classification, mass spectrometry search
results validation, and chemical informatics studies. Rough
set theory is particularly suited to performing knowledge
discovery and datamining studies on inconsistent and/or
incomplete data and discovering patterns hidden in the data.
The discovered knowledge is presented in the form of
decision rules, which can be easily translated into compre-
hensiblefii f . . .explessiond. o

We have developed several databases to support our
datamining studies. Target Protein Database (TPDB, http://
tpdb.medchem.ku.edu/tpdb.html) is an attempt to catalog in
a convenient, searchable fashion the publicly available
information about the identities of mammalian proteins that
become covalently adducted by chemically reactive
metabolites of xenobiotic agents. TPDB is part of a collabo-
rative project with Professor Bob Hanzlik, a Medicinal
Chemistry professor from the University of Kansas.
DB_PABP (http://pabp.bcf.ku.edu/DB_PABP/index.jsp) is a
database of the publicly available experimentally determined
PABPs. This database is part of a joint project with Dr. Russ
Middaugh, a pharmaceutical professor from KU.
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