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The Hormel Institute
THE PROGRESS CONTINUES 07-08
The expansion of The Hormel Institute made for a year of historic achievement
and exciting progress.
Throughout 2007-2008, the project tripled the size of The Hormel Institute
with the construction of a high impact, state-of-the-art research center. Twenty
new labs are housed in the beautifully designed two-story building, along with
a stunning lobby, several multi-purpose conference rooms, break-out areas,
built-in cold rooms and more. The result is truly a facility designed to support
cutting-edge medical research.
The $23.4 million project is the collaborative accomplishment of many. We
remain deeply grateful to our leaders, our community, our partners and our
collaborators for this gift. Your contribution has allowed today’s research to
flourish and paves the way for tomorrow’s progress to continue.
Our research is dedicated to you.
— The Hormel Institute, University of Minnesota
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MESSAGE

FROM THE

DIRECTOR

Dr. Zigang Dong
In the fiscal year of 2007-08, numerous honors, good news
and success were bestowed on The Hormel Institute. Indeed,
this past year was full of feelings of good fortune, happiness, and
thankfulness throughout the Institute. Under the leadership of
Mr. Richard L. Knowlton, The Hormel Foundation along with
Hormel Foods Corporation, City of Austin, Mower County, and
many generous donors from Austin and other parts of the country have provided funding for a new two-story building and
complete renovation of the existing buildings. Hormel Foods
Corporation and Mayo Clinic are providing engineering advisory services and other assistance.
The Hormel Foundation further strengthened the partnership with the University of Minnesota and Mayo Clinic under a
new collaborative agreement signed by Mr. Richard L. Knowlton, Chairman of the Hormel Foundation, Dr. Robert Bruininks,
President of the University of Minnesota, and Dr. Glenn Forbes,
President and CEO of Mayo Clinic. This agreement strengthens
and solidifies the collaborations between The Hormel Institute,
other University departments, and the Mayo Clinic.
Dr. Tim Mulcahy, Vice President for Research of the University of Minnesota and Chairman of The Hormel Institute
Board of Directors, continues to strongly support The Hormel
Institute with matching funds for numerous pieces of basic
and high-end research equipment, including a new high-speed
centrifuge, ultracentrifuge, and spectrophotometer–all of which
were desperately needed for the continued research success
of The Hormel Institute. Most recently, Dr. Mulcahy has procured and allocated $3.85 million for the hiring of new faculty
members at The Hormel Institute.
The Hormel Institute continues to enjoy its leadership in the
scientific field showing that dietary factors modulate crucial cellular signal transduction pathways in cancer development and
prevention. The Institute was one of the first to report the discovery of key molecular targets and mechanisms in tumor promotion. The Hormel Institute is rapidly gaining a solid reputation
as a leading research institute making major contributions to the
identification and characterization of natural chemopreventive
agents that are nontoxic but highly effective as anticancer agents.
By focusing on cancer, The Hormel Institute has experienced
a dramatic increase in external research funding even in the
national environment of overall decreased funding for research.
Currently, every section of the Institute has at least one R01 grant
from the National Institutes of Health (NIH), and all sections
have multiple grants from NIH and/or other funding agencies.
4

In addition, The Hormel Institute and Mayo Clinic are working to establish an Office of Translational Research on site. The
purpose of this office will be to facilitate movement of basic
research findings into the clinic. Other important collaborations
include an effort between The Hormel Institute, the U of M Supercomputer Institute, and IBM to identify and delineate key protein-protein interactions and protein-small molecule interactions
by computer simulation and then to validate the interaction in
vivo. In collaboration with IBM, The Hormel Institute became
the first research facility (January 2008) in the state of Minnesota
to own the world’s most powerful supercomputer: the IBM BlueGene/L. The purchase of the BlueGene/L is the first step in establishing an International Center for Research Technology (ICRT)
to be housed at The Hormel Institute in collaboration with The
Development Corporation of Austin (DCA), MN. The ICRT will
provide the most cutting edge tools of technology available today
to researchers working at biobusinesses, medical centers, colleges, and universities in the southern region and statewide. In
particular, the ICRT will work with manufacturers of technology, like IBM Rochester, to develop new technologies to accelerate discovery and facilitate comprehensive study of human
disease by combining analyses of protein structure/function with
advanced methods of data management and drug screening.
The ICRT will also work with smaller biobusinesses in the state
and region to provide consultation and services. The net result
will be a greater understanding of biological systems for improving the quality of life in Minnesota, the nation, and the world
and a dramatic, positive impact on economic development in
bioscience and biotechnology for the State of Minnesota.
All of these accomplishments would not be possible without
the generous ongoing support of The Hormel Foundation and
Hormel Foods. In particular, I would like to thank Mr. Richard
Knowlton for his continued interest and leadership of the Institute, Mr. Joel Johnson, Mr. Jeff Ettinger, Mr. Gary Ray and Mr.
Larry Pfeil for their generous support, and Dr. Tim Mulcahy for
his leadership and support, and Drs. Glenn Forbes and Hugh
Smith and Mayo Clinic for their leadership to guide Mayo Clinic’s
historic support.
I would also like to thank the Fifth District Eagles for their
generosity and hard work in fundraising, Congressman Tim
Walz, Senator Amy Klobuchar and our elected officials, Mr. Tim
Penny and Southern Minnesota Initiative Foundation, the DCA,
Mr. Dale Wahlstrom and BioBusiness Alliance of Minnesota and
our many volunteers for their generous, ongoing support. The
Hormel Institute is a team project. By working together, we will
help to lead our university in realizing the goal of becoming a
top research institute worldwide.
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which may be used alone or in combination with traditional chemotherapeutic agents to prevent or treat cancer. Many dietary factors have potent anticancer
activities that work through, as yet,
unknown mechanisms. Over the years,
we have been working to identify
those mechanisms through our
work with signal transduction
pathways. Signal transduction
"The focus of our research is to
is the process by which inforidentify and characterize genes
mation from a stimulus outand proteins for cancer prevention
side the cell is transmitted
and treatment."
from the cell membrane (e.g.,
through its receptor) into the
cell and along an intracellular
chain of signaling molecules to
CELLULAR AND MOLECULAR BIOLOGY
stimulate a response. Various
Section Leader
dietary factors, including many isoZigang Dong, M.D., Dr. P.H.
lated from green and black tea, potaMcKnight Presidential Professor in Cancer Prevention
toes, broccoli, peanuts, ginger root and
Hormel/Knowlton Professor
rice, can have effects on key signaling moleExecutive Director
cules crucial in cancer development and prevention.
Cancer is one of the leading causes of death in today’s
world. In order to facilitate the development of chemopreventive and chemotherapeutic agents that specifically
target molecules important in cancer development, we
must know the enemy – we must understand carcinogenesis. The prevailing thought today is that cancer may
be prevented or treated by targeting specific cancer genes,
signaling proteins and transcription factors.
Cancer is a multistage process, consisting of initiation,
promotion and progression stages. Although each stage
may be a possible target for chemopreventive agents,
because of its extensive length, the promotion stage has
the most potential to be reversed. By focusing on the
molecular mechanisms explaining how normal cells can
undergo neoplastic transformation induced by tumor
promoters, we have discovered that several specific transcription factors and protein kinases are critical factors
in cancer development and significant targets for cancer
prevention and treatment.
Another major goal is to identify anticancer agents
that have low toxicity with fewer adverse side effects,
6

The expression of genes transcriptionally induced by
tumor promoters, such as arsenic, EGF, TPA, or UV, is
required to implement the process of tumor promotion.
Many transcription factors involved in tumorigenesis are
tightly regulated by the mitogen-activated protein (MAP)
kinase signaling cascades. The MAP kinase signaling
pathways are critical for activator protein-1 (AP-1) activation. AP-1 is known to be involved in cancer development and suppressing its activation can inhibit
tumorigenesis. An important group of AP-1 activators
are the c-Jun N-terminal kinases 1, 2, and 3.
UV irradiation is categorized by wavelength as UVA
I (340-400 nm), UVA II (320-340 nm), UVB (280-320) nm),
and UVC (180-280 nm). In skin, UV light acts as both an
initiator, presumably by causing DNA damage leading to
gene mutations, and as a tumor promoter. The mechanisms behind the tumor promoting ability of UV are areas
of intense study in our laboratory. Numerous oncogenic
and/or protective signaling pathways are activated in
UV-induced carcinogenesis. Very little is known about
UV-induced phosphorylation of histones, proteins that
are very important in the packaging of DNA. However,

recent data suggests that MAP kinases have a distinct and key role in mediating that process. Histone H3 is a basic component of the transcriptional
machinery and a structural protein of the nucleosome. Phosphorylation of histone H3 probably has an
important role in immediate early gene expression,
chromatin remodeling, and chromosome condensation during mitosis. UVB irradiation was shown to
markedly induce phosphorylation of histone H3 at serine 28 in JB6 Cl41 cells and the phosphorylation was
mediated in varying degrees by ERKs, p38 kinase and
JNKs.
We found that the UV-induced signal transduction
pathways are mediated primarily through signaling cascades involving the MAP kinases, resulting in the modification of transcription factors, including AP-1, nuclear
factor kappaB (NF-kappaB), signal transducer and activator of transcription (STATs), p53 and nuclear factor of
activated T cells (NFAT). We also found that histone phosphorylation is critical to mediate UV or other tumor promotion induced apoptosis and cancer formation.
In addition to the study of UV as a carcinogen and
tumor promoter, this laboratory has focused on the elucidation of mechanisms to explain the paradox of arsenic.

Front Row (l. to r.): Mun Kyoung Hwang, Naomi Oi, Yanming (Amy) Xu, Myoung Ok
Kim, Dasha Urusova, Duo Zheng, Zhiwei He, Tatiana Zykova, Ke Yao, Jung-Hyun
Shim, Margarita Malakhova, Kun Yeoung Lee.
Middle Row (l. to r.): Sung Hyun Kim, Tao Yin (Andy) Lau, Wei-Ya Ma, Ann M. Bode,
Hong-Gyum Kim, Evgeny Rogozin, Cong Peng, Madhusoodanan (Madhu) Mottamal,
Ji-Shuai Zhang.
Back Row (l. to r.): Dong Eun Lee, Weihong (Wendy) Wen, Andria Leyden, Yong Yeon
Cho, Zigang Dong, Sung Young Lee, Nam Joo Kang, Young J. Jeon, Kang Dong Liu.
Not pictured: Angelo Pugliese.

Arsenic’s
enigmatic effects
make the elucidation of the exact mechanisms of its cancer-causing effects difficult to discern. Arsenic cannot be
precisely classified as a carcinogen because it has not been
shown conclusively to be an initiating or a promoting
agent of carcinogenesis in animals. Furthermore, in contrast to classic tumor promoting agents, its effects are not
reversible. We showed that exposure of JB6 Cl41 cells to
arsenite induced cell transformation and phosphorylation and activation of ERKS and JNKs. Of particular interest was the finding that arsenite-induced ERKs activation
and cell transformation were blocked in cells expressing
the dominant negative ERK2. In contrast, overexpres7

sion of a dominant negative JNK1 inhibited arseniteinduced JNK activation but increased arsenite-induced
cell transformation. These results demonstrate that activation of ERKs, but not JNKs, by arsenite is required for
arsenite’s effects on cell transformation. The results of
these two studies support the hypothesis that the induction of ERKs by arsenic may promote arsenic’s carcinogenic effects, whereas induction of JNKs by arsenic may
enhance its apoptotic activity and therefore its anticarcinogenic effects.

H3 mutant S10A or S28A cells. These results indicated
that the phosphorylation of histone H3 at Ser(10) is an
essential regulatory mechanism for EGF-induced neoplastic cell transformation.
We have also focused on the effects of tea in inhibiting carcinogenesis. We have reported that (-)-epigallocatechin-3-gallate (EGCG) from green tea or theaflavins
(TFs ) from black tea inhibit tumor promoter induced
AP-1, NF-kappaB activation, MAP kinase activation and
cell transformation. We also showed an inhibitory effect
of TFs and EGCG on UVB-induced STAT1 (Ser727),
ERKs, JNKs, PDK1 and p90RSK2 phosphorylation.
We have shown that
EGCG or
thea-

Further investigations indicated that MSK1, a downstream kinase of p38 and ERK MAP kinases directly monitors UVB-induced phosphorylation of histone H3 at
serine 28. We recently found that Fyn, a member of
the Src kinase family, is also involved in the UVBinduced phosphorylation of histone H3 at
serine 10. Very little is known about the
role of histone H3 phosphorylation
in malignant transformation and
cancer development. We examined the function of H3 phosphorylation
in
cell
“By focusing on the molecular mechanisms explaining
transformation in vivo.
how normal cells can undergo neoplastic transformation
Introduction of small
induced by tumor promoters, we have
interfering (si) RNA-H3
discovered that several specific traninto JB6 cells resulted in
scription factors and protein
decreased epidermal
kinases are critical factors in
growth factor (EGF)cancer developent and
induced cell transforsignificant targets for
mation. In contrast,
cancer prevention and
wild-type histone H3
treatment.”
(H3 WT)-overexpressing cells markedly
stimulated
EGFinduced cell transformation, whereas the H3
mutant S10A cells suppressed transformation.
When H3 WT was overexpressed, EGF induction of c-fos
and c-jun promoter activity was
significantly increased compared
with control cells but not in the H3
mutant S10A or S28A cells. In addition, AP1 activity in H3 WT-overexpressing cells was
markedly up-regulated by EGF in contrast to the
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flavins block arsenite-induced apoptosis of JB6 cells.
Searching for the EGCG “receptor” or high affinity proteins that bind to EGCG is the first step in understanding the molecular and biochemical mechanism of the
anticancer effects of tea polyphenols. Recently, we identified the intermediate filament protein, vimentin and
insulin-like growth factor receptor 1 (IGF-1R), as novel
EGCG-binding proteins. Intermediate filament (IF) proteins, such as vimentin, have an important functional
involvement in cell division and proliferation. EGCG has
been reported to inhibit cell proliferation of a variety of cell
lines and in our work, when vimentin expression was
suppressed, cell growth was inhibited.
We continue to enjoy our productive collaborations
with Drs. C.S. Yang and Allan Conney at Rutgers University, and Drs. Tim Bowden and David Alberts at the
University of Arizona on tea research and skin cancer
prevention, respectively. More recently, we have worked
with Dr. Yuan-Ping Pang at Mayo Clinic to use high-performance computers, modern chemical synthesis and
cancer biology to block JNK and develop anti-cancer
drugs. Further, we have teamed with IBM and its Blue
Gene group under the leadership of Mike Good and the
University of Minnesota Super Computing Institute to
use the world’s fastest computer to understand complex
diseases like cancer; and to screen anti-cancer drugs for
cancer prevention and treatment. In collaboration with
Dr. Paul Limburg (Mayo Clinic Rochester), we will conduct clinical trials to use cancer preventive agents developed in our institute.
In summary, we address fundamental questions concerning the response of animal and/or human cells to
carcinogens and tumor promoters such as UV light,
arsenic, TPA and growth factors. We have established a
series of necessary models or systems, such as the overagar assay for cell transformation, gene knockout mice,
transcription factor/luciferase promoter stably transfected cells and transgenic mice, as well as gene knockdown (siRNA) or dominant negative mutant stably
transfected cell lines. These models have been extensively
utilized to examine the tumor promoter-induced signal
transduction pathways and their role in cell neoplastic
transformation. We have systematically studied the signal transduction networks induced by UVA, UVB and
UVC. We have described the critical roles of MAP kinases

at all three unique wavelengths of UV-induced signal
transduction pathways. We have demonstrated the distinctive role of JNK1 and JNK2 in cancer development
and have discovered several novel kinases for p53, histone
H3, and histone H2AX. Such studies have provided the
basis for the carcinogenic process caused by environmental carcinogens and molecular mechanisms for cancer
prevention.
Further, we have identified key molecular targets for
screening novel natural anticancer drugs with fewer side
effects. Nutritional or dietary factors have attracted a
great deal of interest because of their perceived ability to
act as highly effective chemopreventive agents. They are
perceived as being generally safe and may have efficacy
as chemopreventive agents by preventing or reversing
premalignant lesions and/or reducing second primary
tumor incidence. Many of these compounds appear to
act on multiple tumor promoter-stimulated cellular pathways. Some of the most interesting and well-documented
are resveratrol and components of tea, EGCG, theaflavins
and caffeine. Other potentially effective dietary compounds include inositol hexaphosphate, PEITC, ginger
and CAPE. A continuing emphasis on obtaining rigorous research data and critical analysis of those data
regarding these and other food factors is vital to determine the molecular basis and long-term effectiveness
and safety of these compounds as chemopreventive
agents. Large-scale animal and molecular biology studies are needed to address the bioavailability, toxicity,
molecular target, signal transduction pathways, and side
effects of dietary factors. Clinical trials based on clear
mechanistic studies are also needed to assess the effectiveness of these dietary factors in the human population.

Other Professional Activities
Zigang Dong
• Grant Reviewer, National Institutes of Health.
• Manuscript Review Editor, Cancer Research, Cancer
Prevention Research, Molecular Carcinogenesis, Journal of
Biochemistry and Molecular Biology.
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when phospholipid head groups are cleaved are not,
by themselves, obstacles to protein adsorption but
behave as free area. However, when present with
phospholipids between 15 and 45 mole percent, they block protein adsorption just
like phospholipids. In excess of this
amount, however, diacylglycerol
molecules add to free area
available for protein binding.
Because diacylglycerol for“Our research focus is on the
mation in cells can trigger
regulation of protein binding
protein binding to memand function of membrane
branes,
the phenomenon we
surfaces.”
study appears relevant to
cell function and a potential
drug target in disease states.

BIOPHYSICS
Section Leader

Howard L. Brockman, Ph.D.
Professor
Our major accomplishment this year was the fouryear renewal of our NIH-sponsored project that
addresses the regulation of protein interaction with
two-dimensional surfaces. The composition and twodimensional packing density of interfacial lipid molecules regulate the fraction of the surface which is not
occupied by the lipid molecules themselves. Our results
to date indicate that in a fluid lipid interface this “free
area” is not homogeneously distributed between the
lipid molecules. Rather, its lateral distribution is governed by statistical principles. This results in very small
to large patches of free area. The former are abundant
and the latter are rare. We hypothesize that for a protein
to bind to the interface it must collide with a patch of
free area that meets or exceeds a particular size. The
required size of a patch depends on the particular protein. Our data further show that virtually all phospholipid molecules that make up biological membranes
can be considered as a large, polar, hydrated head
group attached to a non-polar tail. The head group constitutes an occupied area with respect to protein binding to the surface and, therefore, diminishes free area.
In contrast, diacylglycerol molecules that are generated
10

This model of the regulation of
protein interaction with membranes
was deduced from studies of primarily
one protein which normally functions in the
intestine rather than in cells. However, preliminary
data suggests that the regulatory mechanism is general, functioning in the intestine, with lipoproteins in
the blood stream and in cells. The goal of our new studies is to test that hypothesis using proteins that normally function in those parts of the body.
The past year saw the culmination of a multi-year
collaboration with Dr. John Glomset of the University
of Washington. We obtained interesting insights into
the lateral packing and electrostatic properties of cell
membrane phospholipids, particularly those containing polyunsaturated omega 3 and omega 6 fatty acids.
These omega 3 fatty acids are essential to normal visual
and mental development. We observed consistent electrostatic differences between omega 3 and omega 6
species that likely contribute to their having different
biological functions besides serving as precursors of
anti-inflammatory and inflammatory lipid hormones,
respectively. Relative to omega 6 species, omega 3
species more efficiently lower the positive electrical
potential, called the dipole potential, which exists
between the membrane center and the fluid bathing
the surfaces of the membrane. Moreover, when the
omega 3 structural element is found together with

Left to right: Dmitry Malakhov, Bill Momsen,
Maureen Momsen, Howard Brockman

another phospholipid structural element, called
a vinyl ether group, the
dipole potential is nearly eliminated. Having a lower potential can facilitate the transport of positively charged molecules or protein
components across the membrane and can affect the
conformation of proteins that reside and function in
the membrane. These observations suggest that high
concentrations of lipid species possessing both these
structural elements in the heart and brain gives the cell
membranes in such tissues properties that are essential to their function.

Other Professional Activities
Howard Brockman
Attended:
• Annual meeting of the Biophysical Society, Long
Beach, CA
• Zing Conference “Microfluidics and Nanofluidics”,
Cancun, Mexico. Oral presentation: “A Renewable
Microfluidic Sensor Platform for Flow Stream Monitoring”.
Invited Speaker:
• “Little Things Mean a Lot: Sensitivity of Electrostatic (Dipole) Properties of Omega-3 Fatty Acid-Containing and Related Phospholipid Species to Small
Structural Alterations”. ISSFAL 2008 meeting, Kansas
City, MO.
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tant and targeted roles of biomembranes
in infectious diseases and cancer.
Over the past several years,
our research has focused
on understanding how
“Our research focus is to elucidate the role
different lipids mix
played by sphingolipids in organizing
together to change
specialized regions in biological memthe physical envibranes known as microdomains or lipid
ronment in the
rafts as well as to define how sphinmembrane
in
golipid-enriched microdomains regulate
ways that can
the translocation of signaling proteins to
either enhance or
and from biological membranes. Underimpede
interacstanding the molecular details of normal
tion with proteins.
biological membrane function will
The
types of memultimately provide new avenues for
brane lipids of paridentifying defects caused by diseases and
provide new ways to combat such
ticular interest to us
diseases.”
are sphingolipids and
MEMBRANE BIOCHEMISTRY
cholesterol. These two
Section Leader
lipid types appear to be key
Rhoderick E. Brown, Ph.D.
components of membrane
Professor
microdomains, sometimes referred to
as rafts. The involvement of rafts in various cell
Cells are surrounded by special barriers that enable
biological processes has stimulated a tremendous surge
entry of desired substances and exportation of toxic
in interest in the membrane processes and placed speby-products. The special barriers, which are known as
cial importance on defining and understanding the
biomembranes, not only maintain cell integrity, but
physical basis for raft microdomain functionality. In
also divide the cell interior into compartments with
our lab, we have developed ways to measure quantitavarious specialized functions. Biomembranes are
tively the lateral elasticity within membranes and to
extremely thin and flexible and are made up mostly of
very accurately assess the physical changes that occur
lipid building blocks. The insoluble nature of the lipid
within the membrane ‘raft environment’ when the conbuilding blocks causes them to orient to form films that
tent and structure of sphingolipids and sterols are
are only two lipid molecules thick, called bilayers or
altered. These kinds of changes appear to be critically
bimolecular leaflets. Curiously, however, there are many
important for determining the lateral localization of
more varieties of lipids in membranes than are needed
resident membrane proteins as well as the target zones
to form the bilayer structure. Recent discoveries show
of itinerant signaling proteins capable of translocating
that certain kinds of membrane lipids can function as
on and off membranes. Our research has provided an
messenger signals within cells, while other membrane
increased understanding of the structural features of
lipids can cluster together to form microdomains able
sphingo¬lipids that affect their interactions with other
to control the spatial distribution and lateral interacmembrane lipids and defined the physical nature of
tions of specific membrane proteins that regulate cell
the membrane environment produced by composigrowth, proliferation, and programmed cell death
tional changes involving sphingo¬lipids. This new
processes. The recognition of these new functionalities
knowledge is especially important for understanding
for membrane lipids has energized the field of biomemhow the raft microdomain environment regulates the
brane research and provided clearer links to the impormembrane translocation of proteins that have special
affinity for sphingo¬lipids.
12

Left to right: Xianqiong Zou, Young-Guang Gao,
Ravikanth Kamlekar, Roopa Kenoth, Xiuhong Zhai,
Helen Pike, Rick Brown

The processes by which sphingolipidenriched ¬domains are formed and maintained are not well understood but are likely to
involve specific proteins that can bind and transfer sphingo¬lipids between membrane surfaces. Much
recent effort in our lab has been focused on a family of
mammalian proteins, called glycolipid transfer proteins (GLTPs), that specifically bind and transfer glycosphingolipids between membranes. Using
biophysical approaches (fluorescence spectroscopy,
Langmuir surface balance approaches, calorimetry)
that provide insights into the lipid structural features
that control both the lateral and transmembrane distributions of sphingolipids in phospho¬lipid membranes, we have found that the lipid lateral packing

within membranes controls the
in vitro function of
GLTPs. We are applying
this basic knowledge to decipher exactly how GLTPs accomplish the
inter¬membrane transfer of glycolipids with the long
range goal of determining whether GLTPs actively participate in the assembly and maintenance of sphingolipid-enriched rafts within biomembranes. Our
molecular biological studies have resulted in the firstever molecular cloning of human GLTP and related
homologs from porcine and bovine brain and mouse
skin fibroblasts. We have found that mammalian GLTP
mRNA transcripts encode very highly conserved pro13

teins. Genetic engineering approaches have enabled us
to use bacterial expression systems to produce large
quantities of human GLTP and opened new avenues
for understanding how GLTPs work. In collaboration
with Prof. Dinshaw Patel and Dr. Lucy Malinina at
Memorial Sloan Kettering Cancer Center in New York
City, we have solved the conformational structure of GLTP in its
glycolipid-free form (1.65
Å) and complexed with
glycolipid (1.95 Å).
The GLTP-fold is
completely novel
“The recognition of new functionaliamong lipid bindties for membrane lipids has enering
proteins,
gized the field of biomembrane
enabling publicaresearch and provided clearer links to
tion of our findthe important and targeted roles of
ings in Nature
biomembranes in infectious diseases
and resulting in
and cancer.”
GLTP being designated as the founding and prototypical
member of the new GLTP
protein superfamily. More
recent structural data involving
resolution of GLTP complexed with five
different glycolipids, has led to new insights into how
GLTP adapts to accommodate different glycolipids
within its liganding site and is reported in PLoS Biology.
We are continuing to pursue the structural investigations of various GLTP orthologs in collaboration with
Prof. Patel at Memorial Sloan Kettering Cancer Center
and with Dr. Malinina at CIC BioGune at the Technological Park of Bizkaia in Derio, Spain. Our studies have
also benefited from a longstanding collaboration with
Prof. Julian Molotkovsky at the Shemyakin-Ovchinnikov Institute for Bioorganic Chemistry in the Russian Academy of Sciencies in Moscow, Russia and with
Prof. John Mundy at the Molecular Biology Institute
of Copenhagen University as well as from recent collaborations with Dr. Sergei Yu Venyaminvov and Prof.
Franklyn Prendergast at the Mayo Clinic College of
Medicine.
Gaining an understanding of the structure-function
relationships governing GTLP action is expected to
facilitate the development of the means to pharmacologically modulate this family of proteins and enhance
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their
potential use
as biotechnological
resources, i.e. nanotools, for targeted manipulation of
cellular glycolipid composition. Such strategies could
provide new ways to introduce specific glycolipid antigens to help achieve the targeted destruction of cancer
cells via immuno¬therapeutic means, and lead to the
development new therapeutic approaches to treat disease processes involving glycolipids.
Our very recent investigations of GLTP gene organization and transcriptional status in humans and other
mammals, published in BMC Genomics, provide a firm
foundation for the future identification and characterization of diseases involving GLTP. These basic research
findings emphasize the need for continuing investigations into GLTP and other proteins containing GLTPlike motifs using a combination of biophysical, cell, and
molecular biological approaches. Our research efforts
are possible because of longstanding support from the
National Institute of General Medical Sciences division
of NIH, recent new funding from the National Cancer
Institute of NIH and longstanding support from the
Hormel Foundation.

Other Professional Activities
Rhoderick E. Brown
• Editorial Advisory Board member, Chemistry and
Physics of Lipids.
• Biophysical Society Congressional Liaison Volunteer.
• Mayo Graduate School Lecturer, 2007 Biochemistry
Graduate Core Course, Rochester, MN.
Invited Lecturer:
• 8th Intl. Symp. Biochemical Roles of Eukaryotic Cell
Surface Macromolecules, Center for Cellular and Molecular Biology, Hyderabad, India
• CIC BioGUNE, Technological Park of Bizkaria,
Derio, Spain.

Todd Schuster
Senior Lab Technician
Schuster operates, maintains and instructs scientists
about the shared instruments used at The Hormel Institute for cancer research.
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rie restriction in the prevention of mammary tumors.
One of our recent experiments is a longitudinal
study whereby serum samples were
obtained before tumors were detected
in order to identify possible biomarkers indicative of early tumor
“Current studies on mammary
growth. We found that serum
tumor development are focused on
IGF-I concentration was eleunderstanding why intermittent
vated prior to mammary
calorie restriction is more protective
tumor detection. Additional
than the same degree of caloric
serum analyses are currently
intake imposed by chronic (evenly
underway for serum leptin
spaced) calorie restriction in the
and adiponectin and tissues
prevention of mammary tumors.”
are being analyzed for proteins associated with the action
of these three serum factors. In
an additional cross-sectional study
NUTRITION AND METABOLISM
early findings indicate that a reducSection Leader
tion in serum adiponectin:leptin ratio is
Margot P. Cleary, Ph.D.
associated with the protective effect of interProfessor
mittent calorie restriction. We have also investigated the
effects of this intermittent restriction protocol in a model
This section’s major focus has been the study of the
for prostate cancer, TRAMP mice, and found that tumor
interaction of breast cancer, caloric intake and changes
detection and death occur in the intermittent calorie
in body weight. Recently, we expanded our studies to
restricted mice compared to both ad libitum fed and
include the impact of caloric intake and body weight on
chronic calorie restricted.
prostate cancer development. Several different
approaches are being used to assess the effects of caloric
Additional studies are focused on the effects of leptin
restriction, as well as body weight changes and/or weight
and adiponectin on the regulation of human breast cangain/loss on tumorigenesis with focus on several serum
cer cell growth. The goal of these studies is to expose cells
factors. This includes leptin, adiponectin and IGF-I.
to levels of these proteins which are found in blood of
Although both adiponectin and leptin are synthesized
obese and lean women. Recent extensive studies used
in fat tissue, leptin concentrations increase as body weight
breast cancer cells which are either estrogen receptor posrises while adiponectin declines. Interestingly, recent
itive or estrogen receptor negative and/or overexpress
studies indicate that lower serum adiponectin levels are
another protein associated with poor prognosis,
associated with the development of several malignanHER2/neu. Our results indicate that different cell charcies, including breast and prostate cancers. Additionally,
acteristics impact how the cells respond to the addition of
cell culture studies show that addition of adiponectin
leptin with respect to increasing cell proliferation. We
reduces cell proliferation of both breast and prostate canhave additionally found adiponectin’s effects on reduccer cells and may also enhance cell death.
ing cell proliferation are modulated by these cell characteristics. Ongoing studies are evaluating the effects of
Current studies on mammary tumor development
combining these two proteins to represent serum levels
are focused on understanding why intermittent calorie
that would be found in lean and obese women to assess
restriction is more protective than the same degree of
their interrelationship on cell proliferation and cell growth.
caloric intake imposed by chronic (evenly spaced) caloOverall these findings provide an explanation for why
16

Left to right: Michael Grossmanm, Melissa Bonorden,
Emily Kain Quealy, Margot Cleary, Olga Rogozina,
Amitabha Ray, Nancy Mizuno, Katai Nkhata

obesity is not always associated with
breast cancer indicating that only precursor cancer cells with specific characteristics
respond to leptin and adiponectin and this may
also be impacted by the ratio of these two proteins.
To further assess the relationship of estrogen receptor
positive versus estrogen receptor negative breast cancer
cells we have added the estrogen receptor to an estrogen
receptor negative cell line. Now we can conduct studies
directly comparing two cell lines where only the estrogen receptor status is different. Initial studies indicate
that these cells respond to estrogen and furthermore inoculation of the cells into mice results in tumor formation
which is enhanced by estrogen treatment. We hope to
conduct a study in the near future using obese mice.

We are also
assessing the
effects of obesity
on the development of
prostate cancer. Our initial
results using two different
methods of inducing obesity in the
TRAMP mouse model suggest that there is little effect of
obesity on the initial development of prostate cancer.
There does appear to be some effect of obesity on the
severity of the disease. This is in agreement with the
majority of the human epidemiologic studies. The focus
of obesity in human studies is that prostate cancer aggressiveness and disease progression are impacted negatively
by increased body weight. Our focus is now on developing a model to investigate the effect of body weight
17

on prostate tumor development. Additional prostate cancer studies are being done in collaboration with Dr.
Johnny Lü’s laboratory.
Other Professional Activities
Margot P. Cleary
Invited Participant:
• The Breast Cancer Research Foundation Sixth
Annual Scientific Conference New York, NY.
Invited Speaker:
• Comparisons of Different Modes of Calorie Restriction on Development of Mammary and
Prostate Cancer
• Comparisons of Different
Modes of Calorie Restriction
and Cancer Prevention Cancer Center, University of
Minnesota, Minneapolis
• Body Weight and
Mammogram showing
Breast Cancer, American
breast cancer
Association of University Women, Rochester,
MN
• Protective Effects of
Intermittent versus Chronic
Caloric Restriction on Mammary Tumorigenesis, South Dakota
State University, Brookings
• The Interacion of Leptin and Adiponectin in the
Development of Mammary Tumorigenesis, Breast SPORE
Scientific Presentation, Mayo Foundation, Rochester, MN
• Plenary Speaker – The Effect of Obesity on Breast
Cancer Development, American College of Veterinary
Pathology Annual Meeting, Savannah, GA.
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Normal prostate (A) and
prostate cancer (B). In
prostate cancer, the regular
glands of the normal
prostate are replaced by
irregular glands and
clumps of cells, as seen in
these pictures taken through
a microscope.

A
B
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“Our laboratory is focused on studies of how
mRNA, which is the messenger of the genes in
our genome, is abnormally processed during the
development of breast and pancreatic cancer
and during progression of these cancers to a
chemoresistant or metastatic status. Once these
lines of information are obtained, we may in the
future be able to manipulate mRNA processing
to better treat these cancers or control their
metastasis.”

TRANSLATIONAL CANCER RESEARCH
Section Leader

D. Joshua Liao, M.D., Ph.D.
Associate Professor
In the past two years or so, we have been shifting
our research focus from molecular carcinogenesis to
the effects of RNA processing on cancer progression
and chemoresistance, mainly because RNA processing
has been a fast developing area in basic biology and its
potential in the understanding of cancer development
and progression is anticipated to be huge. While
genomic alterations (i.e. changes in DNA) in cancer
cells have been studied for nearly a century, alterations
in RNA processing, collectively referred to as ribonomics, have just been studied recently in cancer cells. RNA
processes include alternative splicing, RNA editing,
quality control decay, and biogenesis of siRNA,
microRNA and other small or large non-coding RNA.
Our laboratory currently focuses on how aberrant
expression of c-myc and cyclin D1 affects alternative
splicing of certain oncogenes and tumor suppressor
genes, which in turn influences progression of breast
and pancreatic cancer cells to metastatic or chemore-
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sistant status. We also study how c-myc and cyclin D1
regulate expression of certain microRNA to influence
formation of breast and pancreatic cancers. By manipulating c-myc or cyclin D1 regulated alternative splicing, we hope to develop some novel strategies or agents
for chemotherapy of advanced breast and pancreatic
cancers.
Experimental Research Results
D1-cdk4 chemical inhibitors
We developed eight novel indolocarbazole analogs
as cdk4 inhibitors. Some of them show high therapeutic efficacy for breast and pancreatic cancer cell lines in
culture, with IC50 less than 1 µM.

RSK4 project
1. We have cloned the 5'-end of human and mouse
RSK4 and identified two initiation sites, from which
RSK4 is transcribed to two mRNA variants, i.e. RSKa
and RSK4ß.
2. We also identified two alternative splicing sites
of RSK4. Two different pre-mRNA and two splicing
sites together produce eight mRNA variants.
3. We provide evidence showing that RSK4ß is an
inhibitor of breast cancer invasion and metastasis.

Left to right: Ayman El-Kady, Yuan Sun, Anding Bi,
Ling Ma, Si-Hung Wu, D. Joshua Liao
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caspase-mediated apoptosis regardless of p53 status.
We addressed three main questions:
• What types of ROS are induced by selenite vs.
MSeA in LNCaP (p53 wild type, androgenresponsive) and DU145 (mutant p53,
androgen-independent) prostate
cancer cells?
• Does ROS generation
“Our research focus is on the nontoxic bioactive compounds and
depend on androgen signalOriental medicinal herbal
ing?
extracts and cocktails use of in
• What are the relationthe prevention and treatment of
ships among ROS, DNA
cancers of the prostate, breast
SSBs, p53 and caspases?
and other organs and to understand the underlying biochemical
and molecular mechanisms.”

Our long-term goals are to understand the biochemical, cellular and molecular processes crucial for the
genesis of cancer and to develop mechanism-based
cancer prevention and therapeutic strategies for implementation through supplements, functional & medicinal foods or drug approaches. Our research program
has continued to focus on the following two areas:
• sustaining our research excellence in understanding the cellular and molecular mechanisms by
which the trace element nutrient selenium affects
cancer chemoprevention and treatment.
• identifying and developing novel cancer chemopreventive and therapeutic agents based on Chinese and Oriental medicinal herbs.

We showed that selenite (5
microM) induced superoxide
and hydrogen peroxide in
LNCaP cells much more than in
DU145 cells and the ROS generation
was not affected by physiological
androgen stimulation. MSeA (10 microM)
induced apoptosis without either type of ROS in
both cell lines. In LNCaP cells, we established superoxide as a primary mediator for selenite-induced DNA
SSBs, p53 activation and caspase-mediated apoptosis.
Furthermore a p53-dominant negative mutant attenuated selenite-induced ROS, leading to a proportionate
protection against apoptosis. The results support the
p53-mitochondria axis in a feedback loop for sustaining
superoxide production to lead to efficient caspase-mediated apoptosis by selenite. In contrast, caspase-mediated apoptosis induced by MSeA does not involve ROS
induction. Because p53 is frequently mutated or deleted
in prostate cancer and many other cancers, our results
suggest that genotoxic vs. nongenotoxic classes of selenium may exert differential apoptosis efficacy depending on the p53 status of the cancer cells.

Mechanisms of cancer chemoprevention and treatment by
selenium
We elucidated the role of reactive oxygen species
(ROS) and DNA damage in cell death induced by the
inorganic sodium selenite. In earlier studies, we have
shown that selenite induces DNA single strand breaks
(SSBs), p53 Ser15 phosphorylation and caspase-dependent and -independent apoptosis, whereas a methylselenol precursor methylseleninic acid (MSeA) induces

In addition to cell culture studies, we have developed several xenograft models of human prostate cancer in nude mice and initiated efforts to compare the
anti-cancer efficacy of methyl-selenium compounds vs.
selenomethionine and selenite as well as the impact of
methyl-selenium on taxol efficacy in therapy. These
studies are a crucial first step to validate the cell culture findings to prepare the way for translational studies in the future.

CANCER BIOLOGY
Section Leader

Junxuan (Johnny) Lü, Ph.D.
Professor
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Identification of novel cancer chemopreventive and
therapeutic agents
A novel class of anti-androgen pyranocoumarin compounds for prostate cancer prevention and treatment: In collaboration with
Professor Sung Hoon Kim of Kyung Hee University,
South Korea, we discovered that decursin from the
ethanol extract of Korean Angelica gigas Nakai (AGN)
root possesses strong and long lasting anti-androgen
receptor (AR) signaling activities in the androgendependent LNCaP human PCa cell model.
We reported the structure-activity relationship by
comparing decursin with its naturally occurring structural isomer decursinol angelate (DA), decursinol to
identify the structural determinants and mechanisms of
actions. These studies have shown that decursin and
DA are prototype members of a novel class of antiandrogen receptor agents. Mechanistically, this class
of agents inhibited androgen-stimulated AR

Front Row (l. to r.): Jinhui Zhang, Junxuan (Johnny) Lü,
Hongbo Hu.
Back Row (l. to r.): Lei Wang, Yong Zhang, Yubo Chai,
Brian Lovig (Intern).

translocation to
the nucleus
and down regulated AR protein abundance
without affecting the AR mRNA level. They do not
have androgen agonist activity like many of the currently used anti-androgen drugs such as flutamide and
bicalutamide. It is anticipated that these novel agents
will have significant implications for the chemoprevention and treatment of prostate cancer and other
androgen-dependent diseases. Because ligand-independent AR signaling is still crucial for hormone refractory prostate cancer survival and growth, their ability
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to block AR signaling in the absence of androgen may
be quite attractive for preventing and managing this
stage of the prostate cancer in conjunction with or after
hormone ablation treatment. We carried out work
funded by the Prostate Cancer Foundation to test these
hypotheses in preclinical animal models.

addition, KMKKT inhibited the invasion ability of the
mouse colon 26-L5 cancer cells in vitro and decreased
their formation of liver metastasis when intraportally
inoculated in syngenic mice. Furthermore, KMKKT
suppressed the growth of the
human PC-3 prostate
cancer xenografts

This research demonstrates the feasibility for drug
discovery from complex herbal mixtures and has built
the technological platform for us to expand efforts into
additional Oriental medicinal herbs for prostate and
breast cancer prevention.
Anticancer efficacy of an Oriental herbal formula
Rigorous and systematic pre-clinical studies are necessary and essential to establish the efficacy and safety
of Oriental herbs and formulas in order to transform
traditional herbal practices into evidence-based medicine. Together with Prof. Kim’s group, we
evaluated the anti-cancer activities
of the ethanol extract of Ka-mikae-kyuk-tang (KMKKT), a
formula of ten Oriental
herbs, with a battery of
in vitro and in vivo
“Our research aims to understand the
mechanism-based
biochemical, cellular and molecular
biomarkers involvprocesses crucial for the genesis of
ing angiogenesis,
cancer and to develop mechanismapoptosis
and
based cancer prevention and therapeutic strategies for implementation
metastasis.
The
through supplements, functional and
results show that
medicinal foods or drug approaches.”
KMKKT suppressed
the vascular endothelial
responses by inhibiting
basic fibroblast growth factor (bFGF)-induced ERK1/2
phosphorylation, cell migration as well
as tube formation in the human umbilical vein endothelial cell model, and decreased the hypoxia-induced
HIF1alpha and vascular epithelial growth factor (VEGF)
expression in the mouse Lewis lung carcinoma (LLC)
cells in vitro, and inhibited the bFGF-induced angiogenesis in chick chorioallantoic membrane model, and
in the Matrigel plugs in mice. Intraperitoneal delivery
of KMKKT potently inhibited the growth of the subcutaneously inoculated LLC cells in syngenic mice. In
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in athymic nude mice and
averted the cancer-related body weight loss. The in vivo
cancer growth suppression was associated with a
decreased microvessel density and VEGF abundance
as well as an increased PARP cleavage and the TUNELpositive apoptosis. Together, our data support broadspectra in vivo anti-cancer activities of KMKKT
targeting angiogenesis, apoptosis and metastasis without any adverse effect on the body weight. This formula merits serious consideration for further evaluation

for the chemoprevention and treatment of cancers of
multiple organ sites.
In addition to institutional support from The Hormel
Foundation, our work is supported by grants from the
Department of Defense and the Prostate Cancer Foundation and two R01 grants from the National Cancer
Institute.
Other Professional activities
Junxuan (Johnny) Lü
• Grant Reviewer, National Institutes
of Health

Mike Good of IBM shares information about the
Blue Gene/L supercomputer at the media conference
announcement. The Hormel Institute is the first in Minnesota – and one of few centers in the world – to provide its scientists with direct access to Blue Gene/L
supercomputer technology, used to accelerate cancer
research.
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“Our laboratory focus is on the signaling
mechanisms that regulate cell death pathways,
especially in hematologic malignancies. A
primary area of interest concerns the stress
pathways that are mediated by the second signal
effector molecule, ceramide. We study the
mechanism as to how ceramide activates the
protein phosphatase PP2A to inactivate the
anti-apoptotic function of the Bcl2 molecule in
acute leukemia. Furthermore, we are interested
in the mechanism by which ceramide activates
the stress kinase JNK and ER stress pathways in
normal and malignant lung cells.”

SIGNAL TRANSDUCTION AND APOPTOSIS
Section Leader

Peter Ruvolo, Ph.D.
Associate Professor
This section focuses on characterizing the various
cell signaling pathways that regulate cell death and
ultimately influence tumor development and drug
resistance in leukemia. This is the section’s second year
in operation. Our research continues to focus on signal transduction pathways that are regulated by the
sphingolipid ceramide. Ceramide is a potent second
signal molecule and its production in most cells results
in the induction of programmed cell death (also known
as apoptosis). Chemotherapeutic drug treatment and
radiation therapy for cancer results in potent production of ceramide and this production of ceramide is
critical to the death of the malignant cells during therapy. Our major project involves ceramide activated protein phosphatase 2A (PP2A). This project was funded
by the National Cancer Institute (Project title: Regulation of Bcl2 Function Via Ceramide-Activated PP2A).
PP2A is thought of as a single enzyme but in reality is
a family of protein phosphatases. The active PP2A
enzyme has 3 subunits. Two subunits provide the structure for the enzyme’s enzymatic activity. The third subunit is a regulatory subunit (also known as the B
subunit) and controls where the enzyme is located in
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the cell and which
substrates are targeted.
Since there are at least 21
different B subunits that can
comprise the PP2A enzyme, there are
many isoforms of PP2A. Since these B subunits have
different properties, the function of PP2A relies on
which B subunit is used. PP2A is emerging as an important tumor suppressor in many diseases including
leukemia. This is not surprising as PP2A can regulate
tumor promoter proteins such as BCL2, MYC, and p53.
Our laboratory previously determined that the BCL2
phosphatase was activated by ceramide and involved
a mitochondrial PP2A isoform. The finding that BCL2
function is inhibited by a ceramide-activated mitochondrial PP2A is critical for our understanding of chemoresistance in leukemia. Our laboratory determined that
the B56 ·? subunit is the regulatory subunit comprising the physiologic BCL2 phosphatase. Recent studies
in our laboratory have found that ceramide appears to
promote up-regulation of the B56 · PP2A subunit by a
post-translational mechanism involving double
stranded dependent protein kinase (PKR). In the past
year, we have discovered that PKR phosphorylates B56·
and promotes mitochondrial PP2A activity in acute
lymphoblastic leukemia (ALL) cells. Pre-B ALL is the
most common form of childhood cancer. We have
found that suppression of PKR in the human ALL

motes JNK-mediated
phosphorylation of the
BCL2 family member
MCL-1 to inactivate its antiapoptotic function. This findLeft to right: Peter Ruvolo, Vivian Ruvolo.
derived cell line REH using a
ing is relevant for therapies to
drug or genetically targeting
treat both acute and chronic
PKR using short hairpin RNA techleukemias since MCL-1 is an important
nology results in loss of mitochondrial
regulator of cell death in primitive blood
PP2A activity, increased BCL2 phosphorylation,
cells.
and increased chemoresistance in the cells. Furthermore, we have found that PKR regulates B56· by direct
A new area of study is the role that ceramide-mediand indirect mechanisms. PKR acts directly on B56· by
ated signaling pathways play in chemoprevention
phosphorylating the B subunit and promoting its localstrategies in lung cancer. We have previously found
ization to the cell’s mitochondria. PKR indirectly acts on
that ceramide kills lung cancer cells by a mechanism
B56· by activating a signaling cascade involving eIF2·
involving activation of JNK. We have recently discovand the AKT kinase which results in supporting staered that ceramide also promotes PP2A dephosphorybility of the B56· protein. The interesting aspect here is
lation and inactivation of the anti-apoptotic BCL2
that AKT supports survival signaling and this novel
family member, BCL-XL in the lung cancer cells. Confunction would be a rare example where the kinase
sidering that ceramide stress signaling appears to be
promotes a cell death pathway. These findings repreessential in regulating cell death processes in lung cansent a novel role for AKT in stress signaling and may be
cer cells, it is logical to assume that these pathways will
a new target for chemotherapy.
be important to activate in any chemoprevention strategy. In collaboration with our Director, Dr. Dong, we
In addition, work continues on a collaborative projwill investigate the role of ceramide stress signaling
ect with Michael Andreeff at MD Anderson Cancer
pathways in chemoprevention strategies for lung canCenter (Houston, TX) to characterize the role of BCL2
cer using the green tea polyphenol epigallocatechin
family members in acute myeloid leukemia (ALL). This
gallate (EGCG). This project is an exciting new area for
project is part of a Program Project funded by the
us. We are looking forward to fruitful collaborations
National Cancer Institute entitled “Therapy of AML.”
with Dr. Dong and the other members of the Cellular
In recent studies we have found that ceramide proand Molecular Biology Section.
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Left to right: Andria Hansen, Sue Millington, Ann M. Bode, Jodi Loverink, Betsy Mentel.

OFFICE
Supervisor: Ann M. Bode, Ph.D.
Our office staff continues to provide excellent editorial and clerical support to the research sections
and serves as liaison with the University’s central
administration departments. Each year, staff members travel to the Twin Cities campus to participate
in refresher training and various workshops relevant to their duties.

Office Staff
Andria Hansen, Office Support Assistant
Jodi Loverink, Executive Accounts Specialist
Betsy Mentel, Executive Office & Administrative
Specialist
Jeanne Ruble, Personnel Specialist

LIBRARY
Supervisor: Andy Lucas
The Library serves as the information resource center for The Hormel Institute. It provides print and online
materials to support faculty and staff research as well
as special projects. The collection consists of approximately 10,250 volumes of bound journals and 2,900
volumes of books and serials. The subjects covered
include chemistry, biology, biophysics, medicine, and
electronics. Researchers also have access to the services and resources of the University of Minnesota Twin
Cities Libraries, the 16th largest in North America by
collection size. Books are delivered through the MINITEX delivery service and are available for pickup in
The Hormel Institute Library. Articles that are not available in electronic form are obtained through interlibrary loan.
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Front Row (l. to r.): Mike Conway, Kokouvi (Eddie) Dokpodjo, Craig Jones, Theresa Tucker.
Back Row (l. to r.): Gary Bush, Rose Srock, Ryan Wiersma, Tim Lastine.

RESEARCH SUPPORT SERVICES (RSS)
DISTANCE OUTREACH AND EDUCATION
(DOE)
Supervisor: Craig Jones
This has been a year of exciting growth for our group.
The addition of a Blue Gene/L supercomputer, with the
associated infrastructure including a new server room,
has kept us busy. The supercomputer has allowed us to
launch into new territory at the Institute and develop a
growing research collaboration with IBM. As well as
offering support for this innovative technology, we continue to provide instrument maintenance, computer,
graphics, telecommunication, network, and Internet support for The Hormel Institute. Maintenance includes a
wide variety of scientific instruments, from complex to
simple and large to small. Computers and network connectivity are an extremely important resource for
researchers and a major portion of our work load.
Our DOE program, in cooperation with The Southern Minnesota Internet Group (SMIG), is making technology available to many rural citizens throughout a
large area of Southern Minnesota. The DOE program is
configured to be entirely self-sustaining, which gives us
the growth potential and flexibility required to provide
community based education and technical support now
and in the future. SMIG is a non-profit Minnesota corporation with expressed goals consistent with The
Hormel Institute. It is governed by a seven-member board

of directors selected from the community. The board
ensures that our DOE program remains true to the community and its mission. Our efforts with many of the
local school districts, non-public schools, small libraries,
and non-profit organizations have improved network
technology and Internet availability for public use. We
are also helping area organizations with promotion and
visibility by assisting with web development and web
space.
Building coordination for the new facility has been
very challenging and rewarding this year. We moved
into the new addition on December 3, 2007. Our group
had the opportunity to update an impressive amount of
Institute infrastructure required to support our expanded
facility. It’s great to see so many improvement in the technology including, wireless access for the entire facility,
A/V equipment in 6 conference rooms and the seminar
room, gigabit network throughout the building, telephone system upgrade and more. The anticipated completion of the entire building project is October 2008.
What a year!
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supercomputer. The institute remains the only facility
in Minnesota -and one of few in the country- to have
direct access to this technology. The announcement introduced the institute’s intention to develop an International Center of Research Technology (ICRT), an effort
to provide the most cutting edge technologies available
for our scientists and for use by bio-business, collaborative researchers and academic institutions from our
region and beyond.
We remain deeply thankful for the support we consistently and generously receive from our community,
our elected officials and our regional partners:

PUBLIC RELATIONS AND DEVELOPMENT

Gail Dennison
The Public Relations and Development office of
The Hormel Institute enjoyed a fast-paced year, managing communications, marketing, fundraising development, promotional events and visual communication projects related to the major expansion. The
Hormel Institute’s visibility grew exponentially
because of the beautiful new world class research
building constructed in the past year, in conjunction
with the continually significant research achievements of its faculty. The growing partnerships with
Mayo Clinic, University of Minnesota-Rochester and
IBM made 2007-2008 a year where progress was
highly visible.
Enthusiasm for The Hormel Institute Expansion
Project escalated further with the Institute’s
announcement of its acquisition of a Blue Gene/L

The Hormel Foundation
Hormel Foods Corporation
Mayo Clinic
Department of Employment & Economic
Development (DEED)
Fifth District Eagles
University of Minnesota Masonic Cancer Center
Community Volunteers
Development Corporation of Austin
Southern Minnesota Initiative Foundation
Austin Area Chamber of Commerce
City of Austin
Mower County
Austin Area Foundation
University of Minnesota-Rochester
Riverland Community College
IBM Rochester
GRAUC – Greater Rochester Advocates for
Universities and Colleges
BioBusiness Alliance of Minnesota
LifeScience Alley
APEX Austin
Austin Public Schools
Welcome Center
Congressman Tim Walz
Senator Amy Klobuchar
Our partners share the important vision of a growing “BioScience Triangle” connecting The Hormel Institute, the University of Minnesota-Twin Cities and Mayo
Clinic. These partnerships continue to make an impact on
improving the health of the world through advancing
medical research and strengthen our communities
through economic growth.

S.U.R .E.
SUMMER UNDERGRADUATE RESEARCH EXPERIENCE
Each year selected undergraduate students work in
the Summer Undergraduate Research Experience
(SURE) Program with The Hormel Institute scientists.
The students work on research projects to expand their
knowledge of basic research and to learn about equipment and techniques that are not generally available
in undergraduate academic programs. Each year students are selected based on their high level of academic
achievement as well as their plans to pursue careers in
biology and medically-related fields.
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Left to right: Erik Hyland, Anna Johannsen, Paul Hoversten, Amanda Valenta,
Michael Lucin, Kul Karanjeet, Michelle Dammen, Valerie Steinman, Brian Lovig.

BUILDING OPERATIONS AND MAINTENANCE
Supervisor: Ronald Skjeveland
The maintenance support unit’s main goal is to provide all personnel with a comfortable and safe working
environment. Regular inspections and maintenance of all
buildings and equipment is performed to assure continuous, efficient operation and comfort. All safety equipment
is routinely checked to assure proper operation in the event
of an emergency. This unit also is responsible for the receiving, recording and delivering of all incoming supplies and
equipment delivered to The Institute. Also occasional minor
laboratory and office rearrangment is done to maximize
efficient use of space.

Left to right: Norman Johnson, Duane Graff,
Ronald Skjeveland, Tom Wobschall.

This unit
has regular contact
with University building and safety officials to be certain
that various building alterations, repairs and functions are
completed according to required code and safety regulations. Local professional tradesman are also contacted for
minor repairs or alterations necessary to keep operations
running safely, smoothly and efficiently within the facility. The Building Operations and Maintenance department
is very proud of our new addition and remodeled facility.
We will all strive to keep it looking and operating with the
upmost of efficiency.

MENTOR GROUP
Austin Community Education spearheaded a wonderful program in 2007-08 to warmly welcome the new scientists being hired at The Hormel Institute. Under the
management of Janice Mino, led by community volunteers DedaRae Graber and Sue Ruzek, a mentor program
was developed. Volunteer mentors agreed to work individually with newly hired scientists – often internationals
– to help them acclimate to their new home in Austin. Gath-

erings at homes, entertainment events, meals or concerts,
the program continues to be a “win-win” and a wonderful reflection of our community’s desire to help. Austin
Convention & Visitors Bureau is also part of the “welcome”
to new scientists with providing tours of Austin, information about our city and culture and more. The Welcome
Center serves our newly hired scientists by hosting International events and help with whatever needs they may
have such as housing and transportation.
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Minnesota – Home of Blue Gene/L –

Gets its First One
In February, The Hormel Institute became the first
research laboratory in the state to employ the world’s
most powerful supercomputer design, the IBM Blue
Gene/L.
The Institute’s acquisition of a Blue Gene/L supercomputer is part of the multi-year expansion for the facility. The expansion and the new computer will allow the
Institute to triple the amount of projects it undertakes.
Left to right: Madhu Mottamal,
Carlos Sosa, Ann M. Bode.

Blue Gene/L is a computer architecture
project with a goal to produce several
supercomputers, designed to reach
operating speeds in the PFLOPS
(petaFLOPS) range, and currently
reaching sustained speeds of nearly 500
TFLOPS (teraFLOPS).
Pictured: one BlueGene/L node card.

IBM’s Blue Gene/L – A Powerful New
Partner
The Hormel Institute’s acquisition of Blue Gene/L –
used by 20 of the world's leading research bodies including Harvard and Princeton Universities and Sweden’s
Karolinska Institute – reflects a growing collaboration
with IBM.
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Angelo Pugliese

Left to right: Zigang Dong, Mike Good.

“Information technology will play a lead role in the
21st century in understanding complex and deadly diseases like cancer. IBM is working with leading scientists
to battle this deadly disease. The Hormel Institute is one
of those targeted institutions,” said Mike Good, Blue
Gene/L program manager for IBM in Minnesota.
Blue Gene/L, the world’s most powerful supercomputing design, is a modular platform, composed of refrigerator-sized “racks.” The Hormel Institute plans to install
one rack of Blue Gene/L, containing 2,048 IBM PowerPC
processors and running at 5.6 trillion operations per second, about 300 times faster than a home PC. One person,
working non-stop on a calculator, would need 177,000
years to perform the number of calculations that a single rack of Blue Gene/L can do in one second. The PowerPC processors in a single Blue Gene/L rack contain
about 95 billion transistors.

“Blue Gene will allow The Hormel Institute
to accelerate cancer research and advance
the field of research technology. The expansion of space and talent, combined with
providing the most cutting edge technology
available in the world, will propel The
Hormel Institute to the next level of scientific achievement.”
– Zigang Dong, Executive Director
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CEO and President Tim Penny and the Southern Minnesota Initiative Foundation sponsored a “Growing Bio
in southern Minnesota” event at The Hormel Institute in
May, citing the Institute’s expansion and new jobs as an
excellent example of growth. The reception was held at
the Institute followed by a full-day conference at the Holiday Inn. Among the speakers were: Steve Van Nurden
of the Mayo Clinic’s Office of Intellectual Property, Drs.
Zigang Dong and Ann M. Bode of The Hormel Institute,
Randall Tlachac of the Elk Run Biotechnology Center,
Gary Noble of DiaServe Inc. and Mark Drabenstott of
the RUPRI Center for Regional Competitiveness at the
University of Missouri-Columbia.

In support of the research success and expansion of
The Hormel Institute, the University of Minnesota
gave major funding support to The Hormel Institute
this year for the hiring of new faculty.

“As a premier research and educational institution, the
Hormel Institute is an ideal location for the convergence
of biobusiness pioneers and innovators in the region.
We are happy to annouce here The Foundation’s new
priority focus on biobusiness. We hope to strengthen
our partnerships in communities and to lay the groundwork for biobusiness development in coming years.”
— Tim Penny, CEO & President of
Southern Minnesota Initiative Foundation
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“The Hormel Institute has established itself as a worldclass research facility. With the fantastic new facility and
infusion of additional faculty talent, the benefits to the
University of Minnesota, the Austin region, the State of
Minnesota and the nation will be spectacular.”
— R. Timothy Mulcahy, PhD
Vice President for Research
University of Minnesota

“The new Hormel Institute and the science within is the
most important project in The Hormel Foundation’s
history. Scientific research directed to cancer is humanity’s greatest challenge. All of us should be proud that
we are part of this great undertaking.”
— Richard L. Knowlton
Chairman, The Hormel Foundation
Former President, CEO and Chairman of the Board
Hormel Foods Corporation

“The Hormel Institute is a collaborative research partner
with the University of Minnesota and Mayo Clinic. Their
research into curing cancer is in the public good, and
being headquartered in Austin benefits our local economy
in southern Minnesota. This is exactly the type of project I
will tirelessly advocate for in Congress because it makes
sense both from a moral and a fiscal perspective.”
— Congressman Tim Walz
U.S. House of Representatives
First Congressional District
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HORMEL INSTITUTE PUBLICATIONS
JULY 1, 2007 — JUNE 30, 2008
No. 1656
Fyn is a novel target of (-)-epigallocatechin gallate in the inhibition of JB6 Cl41 cell transformation
Zhiwei He, Faqing Tang, Svetlana Ermakova, Ming Li,
Qing Zhao, Yong-Yeon Cho, Wei-Ya Ma, Hong-Seok
Choi, Ann M. Bode, Chung S. Yang, and Zigang Dong
Mol. Carcinog. 47, 172-183 (2008)

No. 1666
Bidirectional signals transduced by TOPK-ERK interaction
increase tumorigenesis of HCT116 colorectal cancer cells
Feng Zhu, Tatyana A. Zykova, Bong Seok Kang, Zhe
Wang, Mara C. Ebeling, Yasuhito Abe, Wei-Ya Ma, Ann
M. Bode, and Zigang Dong
Gastroenterology 133, 219-231 (2007)
No. 1668
The functional contrariety of JNK
Ann M. Bode and Zigang Dong
Mol. Carcinog. 46, 591-598 (2007)

No. 1658
Diet-induced obesity and mammary tumor development in relation to estrogen receptor status
Amitabha Ray, Katai J. Nkhata, Joseph P. Grande, and
Margot P. Cleary
Cancer Lett. 253, 291-300 (2007)

No. 1669
LPS/IFN-Á-induced RAW 264.7 apoptosis is regulated by both
nitric oxide-dependent and -independent pathways involving
JNK and the Bcl-2 family
Aurora R. Seminara, Peter P. Ruvolo, and Ferid Murad
Cell Cycle 6, 1772-1778 (2007)

No. 1661
Involvement of ERKs, RSK2, and PKR in UVA-induced signal
transduction toward phosphorylation of eIF2· (ser51)
Tatyana Zykova, Feng Zhu, Ann M. Bode, Yiguo Zhang,
and Zigang Dong
Carcinogenesis 28, 1543-1551 (2007)

No. 1670
Perspectives on c-myc, cyclin D1, and their interaction in cancer formation, progression, and response to chemotherapy
D. Joshua Liao, Archana Thakur, Jack Wu, Hector Biliran,
and Fazlul H. Sarkar
Crit. Rev. Oncog. 13, 93-158 (2007)

No. 1662
New BODIPY lipid probes for fluorescence studies of membranes
Ivan A. Boldyrev, Xiuhong Zhai, Maureen M. Momsen,
Howard L. Brockman, Rhoderick E. Brown, and Julian G.
Molotkovsky
J. Lipid Res. 48, 1518-1532 (2007)

No. 1674
Ribosomal S6 kinase is a key regulator in tumor promoter-induced
cell transformation
Yong-Yeon Cho, Ke Yao, Hong-Gyum Kim, Bong Seok
Kang, Duo Zheng, Ann M. Bode, and Zigang Dong
Cancer Res. 67, 8104-8112 (2007)

No. 1663
Myricetin is a novel natural inhibitor of neoplastic cell transformation and MEK1
Ki won Lee, Nam Joo Kang, Evgeny A. Rogozin, HongGyum Kim, Yong Yeon Cho, Ann M. Bode, Young-Joon
Surh, G. Tim Bowden, and Zigang Dong
Carcinogenesis 28, 1918-1927 (2007)

No. 1675
Methylselenininc acid inhibits microvascular endothelial G1 cell
cycle progression and decreases tumor microvessel density
Zhe Wang, Hongbo Hu, Guangxun Li, Hyo-Jeong Lee,
Cheng Jiang, Sung-Hoon Kim, and Junxuan Lü
Int. J. Cancer 122, 15-24 (2008)

No. 1664
Nuclear factor of activated T3 is a negative regulator of RasJNK1/2-AP-1-induced cell transformation
Ke Yao, Yong-Yeon Cho, H. Robert Bergen III, Benjamin
Madden, Bu Young Choi, Wei-Ya Ma, Ann M. Bode, and
Zigang Dong
Cancer Res. 67, 8725-8735 (2007)
No. 1665
Dactylone inhibits epidermal growth factor-induced transformation and phenotype expression of human cancer cells and induces
G1-S arrest and apoptosis at non-cytotoxic doses
Sergey N. Fedorov, Larisa K. Shubina, Ann M. Bode,
Valentin A. Stonik, and Zigang Dong
Cancer Res. 67, 5914-5920 (2007)
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No. 1676
Cot, a novel kinase of histone H3, induces cellular transformation through upregulation of c-fos transcriptional activity
Hong-Seok Choi, Bong Seok Kang, Jung-Hyun Shim,
Yong-Yeon Cho, Bu Young Choi, Ann M. Bode, and
Zigang Dong
FASEB J. 22, 113-126 (2008)
No. 1677
Structural basis for the activation of the autoinhibitory C-terminal kinase domain of p90 RSK2
Margarita Malakhova, Valentina Tereshko, Sung-Young
Lee, Ke Yao, Yong-Yeon Cho, Ann M. Bode, and Zigang
Dong
Nature Struct. Mol. Biol. 15, 112-113 (2008)

No. 1678
Equol, a metabolite of the soybean isoflavone daidzein, inhibits
neoplastic cell transformation by targeting the MEK/ERK/
p90RSK/activator protein-1 pathway
Nam Joo Kang, Ki Won Lee, Evgeny A. Rogozin, Yong
Yeon Cho, Yong-Seok Heo, Ann M. Bode, Hyong Joo Lee,
and Zigang Dong
J. Biol. Chem. 282, 32856-32866 (2007)
No. 1679
Oriental herbs as a source of novel anti-androgen and prostate
cancer chemopreventive agents
Junxuan Lü, Sung-Hoon Kim, Cheng Jiang, Hyo-Jeong
Lee, and Junming Gao
Acta Pharmacol Sin 28, 1365-1372 (2007)
No. 1680
Raf and MEK protein kinases are direct molecular targets for the
chemopreventive effect of quercetin, a major flavonol in red wine
Ki Won Lee, Nam Joo Kang, Yong-Seok Heo, Evgeny A.
Rogozin, Angelo Pugliese, Mun Kyung Hwang, G. Tim
Bowden, Ann M. Bode, Hyong Joo Lee, and Zigang
Dong
Cancer Res. 68, 946-955 (2008)
No. 1681
Mitogen- and stress-activated kinase 1 histone H3 phosphorylation is crucial for cell transformation
Hong-Gyum Kim, Ki Won Lee, Yong-Yeon Cho, Nam Joo
Kang, Sang-Muk Oh, Ann M. Bode, and Zigang Dong
Cancer Res. 68, 2538-2547 (2008)
No. 1682
Decursin and decursinol angelate inhibit estrogen-stimulated
and estrogen-independent growth and survival of breast cancer
cells
Cheng Jiang, Junming Guo, Zhe Wang, Bingxiu Xiao,
Hyo-Jung Lee, Eun-Ok Lee, Sung-Hoon Kim, and Junxuan Lü
Breast Cancer Res. 9, R77 (2007)
No. 1683
Effects of adiponectin on breast cancer cell growth and signaling
Michael E. Grossmann, Katai J. Nkhata. Nancy K.
Mizuno, Amitabha Ray, and Margot P. Cleary
Brit. J. Cancer 98, 370-379 (2008)
No. 1684
Effects of high-fat diet and/or body weight on mammary tumor
leptin and apoptosis signaling pathways in MMTV-TGF-· mice
Soner Dogan, Xin Hu, Yan Zhang, Nita J. Maihle, Joseph
P. Grande, and Margot P. Cleary
Breast Cancer Res. 9, R61 (2007)

No. 1686
The cannabinoid receptors are required for ultraviolet-induced
inflammation and skin cancer development
Duo Zheng, Ann M. Bode, Qing Zhao, Yong-Yeon Cho,
Feng Zhu, Wei-Ya Ma, and Zigang Dong
Cancer Res. 68, 3992-3998 (2008)
No. 1687
Cross-validation of murine UV signal transduction pathways in
human skin
Janine G. Einspahr, G. Timothy Bowden, David S.
Alberts, Naja McKenzie, Kathylynn Saboda, James
Warneke, Stuart Salasche, James Ranger-Moore, Clara
Curiel-Lewandrowski, Raymond B. Nagle, Brian J.
Nickoloff, Christine Brooks, Zigang Dong, and Steven P.
Stratton
Photochem. Photobiol. 84, 463-476 (2008)
No. 1692
Effects of gefitinib (Iressa) on mammary cancers: preventive studies with varied dosages, combinations with vorozole of targertin,
and biomarker changes
Ronald A. Lubet, Eva Szabo, Konstantin Christove, Ann
M. Bode, Marna E. Ericson, Vernon E. Steele, M. Margaret Juliana, and Clinton J. Grubbs
Mol. Cancer Ther. 7, 972-979 (2008)
No. 1695
Methylseleninic acid enhances taxane drug efficacy against human
prostate cancer and down-regulates antiapoptotic proteins BclXL and surviving
Hongbo Hu, Guangxun Li, Lei Wang, Jennifer Watts,
Gerald F. Combs, Jr., and Junxuan Lü
Clin. Cancer Res. 14, 1150-1158 (2008)
No. 1697
Structural determinants of the packing and electrostatic behavior of unsaturated phosphoglycerides
Howard L. Brockman, Maureen M. Momsen, Weiling C.
King, John A. Glomset
Biophy. J. 93, 3491-3503 (2007)
No. 1698
Inhibition of mitochondrial metabolism by methyl-2-cyano-3,12dioxooleana-1,9-diene-28-oate induces apoptotic or autophagic
cell death in chronic myeloid leukemia cells
Ismael Samudio, Svitlana Kurinna, Peter P. Ruvolo,
Borys Korchin, Hagop Kantarjian, Miloslav Beran,
Kenneth Dunner, Jr., Seiji Kondo, Michael Andreeff, and
Marina Konopleva
Mol. Cancer Ther. 7, 1130-1139 (2008)
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HORMEL INSTITUTE SEMINARS
JULY 1, 2007 — JUNE 30, 2008
Dr. Shi-Yuan Cheng
Hillman Cancer Center, Pittsburgh, PA
July 21, 2006
“Angiopoietin-2 induces human cancer invasion and metastasis through integrin-mediated pathways”
Dr. An-Sik Chung
Korean Advanced Institute of Science and Technology,
Republic of Korea
July 31, 2006
“Antitumor effect of selenium by inducing apoptosis and blocking tumor invasion”
Dr. Stephen S. Hecht
University of Minnesota, Minneapolis, MN
January 5, 2007
“Tobacco and cancer: Chemical mechanisms, biomarkers, and
chemoprevention”
Dr. Michel M. Sanders
University of Minnesota, Minneapolis, MN
January 17, 2007
“ZEB1 and the art of mesenchymal maintenance”
Dr. Joel Slaton
University of Minnesota, Minneapolis, MN
February 16, 2007
“Dietary phytoestrogens and prostate cancer prevention: results
from the SoyCaP trial”
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Dr. Donald Tindall
Mayo Clinic, Rochester, MN
March 23, 2007
“Molecular signaling in prostate cancer”
Dr. Zhiguo Zhang
Mayo Clinic, Rochester, MN
April 6, 2007
“Regulation of genome stability by a novel histone acetyltransferase”
Dr. Chinthalapally V. Rao
University of Oklahoma, Oklahoma City, OK
May 11, 2007
“COX-2 and beyond: Prevention of colorectal cancer”
Dr. Shivendra Singh
Hillman Cancer Center, Pittsburgh, PA
May 18, 2007
“Activation of a novel cell cycle checkpoint by garlic constituent
diallyl trisulfide”
Dr. Paul Limburg
Mayo Clinic College of Medicine, Rochester, MN
June 6, 2007
“Looking over the fence: chemoprevention clinic trials”
Dr. Ajay Rana
Texas A & M University-HSC, Temple, TX
June 22, 2007
“Role for mixed lineage kinase 3 in stress signaling”

INCOME

FROM

GRANTS

AND

CONTRACTS

National Institutes of Health
National Cancer Institute
Anticarcinogenic Mechanisms of Tea Constituents (Z. Dong)
Study on Ultraviolet-induced Signal Transduction (Z. Dong)
Intermittent Food Restriction Prevents Mammary Tumors (M. Cleary)
Molecular Basis of Arsenic-induced Cell Transformation (Z. Dong)
Selenium and Prostate Cancer Apoptosis Pathways (J. Lü)
Chemoprevention of Skin Cancer Program Project (Z. Dong)
Mechanisms of Chemopreventive Effect of Resveratrol (Z. Dong)
Inhibition of Carcinogenesis by Tea and Tea Constituents (Z.Dong)
Molecular Basis of Glycosphingolipid Binding Specificity (R. Brown)
Measurement of Specific Signal Transduction Endpoints to Identify Potential Biomarkers (A. Bode)
c-Myc, Growth Factor and Breast Cancer (D.J. Liao)
Regulation of Bcl12 Function Via Ceramide-activated PP2A (P. Ruvolo)
Methyl Selenium for Prostate Cancer Chemoprevention (J. Lü)
Therapy of AML (P. Ruvolo)

133,694
157,635
184,659
109,239
156,276
199,187
187,266
172,353
69,113
132,450
224,777
45,607
174,167
35,107

National Heart, Lung, and Blood Institute
Regulation of Peripheral Protein-Membrane Interactions by Lipid Second Messengers (H. Brockman)

259,509

National Institute of Environmental Health Sciences
The Role of Histone Phosphorylation in Arsenic-induced Cell Transformation and Cancer (Z. Dong)

93,750

National Institute of General Medical Sciences
Glycolipid Transfer-Regulation by Membrane Interfaces (R. Brown)

237,895

Department of Defense – U.S. Army
Role of Obesity in Prostate Cancer Development (M. Cleary)

137,687

American Institute for Cancer Research
Dietary Obesity and Prostate Cancer Development in TRAMP Mice (M. Cleary)
Breast Cancer Research Foundation
Body Weight Change, Leptin/Adiponectin and Breast Cancer (M. Cleary)
Kyunghee University (Seoul, Korea)
Identification of Novel Anti-androgen Compounds from Oriental Herbal Extracts (J. Lü)

74,621
207,776
27,500

Minnesota Office of Higher Education
Virtual Screening for Designing Selective ERK Inhibitors (A. Bode)

100,000

Minnesota Partnership for Biotechnology and Medical Genomics
Selective Small-molecule Inhibitors of JNK2 as Anti-cancer Drugs (Z. Dong)

250,000

Pardee Foundation
Roles of the mir-17 and mir-221 Clusters of MicroRNAs in Breast Cancer (D.J. Liao)

82,500

Pediatric Pharmaceuticals
Ginger as an Anti-cancer Agent (A. Bode)
Full award amount stated in previous report
Seoul National University (Korea)
Biogreen 21 Project (Z. Dong)

42,572

Other Resources
The Hormel Foundation
University of Minnesota
Indirect Cost Return
Eagles Cancer Telethon
Other

1,685,415
2,647,627
1,475,741
145,000
141,226

Total

9,591,349
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THE HORMEL FOUNDATION

Board of Directors

Board of Directors

Above photo (l. to r.):
Gary L. Nelsestuen, Ph.D.
Professor, Department of Biochemistry, College of
Biological Sciences, University of Minnesota,
St. Paul, MN

Chairman, Richard L. Knowlton – former President, CEO and
Chairman of the Board, Hormel Foods Corporation

R .Timothy Mulcahy, Ph.D., Chair
Vice President for Research, University of
Minnesota, Minneapolis, MN

Vice Chairman, Joel W. Johnson – former President, CEO and
Chairman of the Board, Hormel Foods Corporation
Secretary, Steve T. Rizzi, Jr. – partner in Adams,
Rizzi & Sween P.A.
Treasurer, Jerry A. Anfinson – former partner of LarsonAllen
LLP
Marlys K. Anderson, The Salvation Army

Allen S. Levine, Ph.D.
Professor, Department of Food Science & Nutrition,
University of Minnesota, St. Paul, MN
Gary J. Ray
Executive Vice President Operations, Hormel Foods
Corporation, Austin, MN
Andre Terzic, M.D., Ph.D.
Professor of Medicine, Molecular Pharmacology &
Experimental Therapeutics, Mayo Clinic College of
Medicine, Rochester, MN

Mark T. Bjorlie, YMCA Austin
Timothy J. Johnson, M.D., Austin Medical Center
Zigang Dong, The Hormel Institute, University of Minnesota
Jeffrey M. Ettinger, President, CEO and Chairman of the
Board, Hormel Foods Corporation
Kermit F. Hoversten, Hoversten, Johnson, Beckmann & Hovey
Mandi D. Lighthizer-Schmidt, United Way of Mower County
James R. Mueller, Cedar Valley Services, Inc.
J.D. Myers, former Superintendent, Austin Public Schools
John E. O’Rourke, former Mayor, City of Austin
Gary J. Ray, Executive Vice President, Hormel Foods Corporation
Mahlon C. Schneider, former Senior Vice President, Hormel
Foods Corporation
Robert J. Thatcher, Austin Community Scholarship Committee
Bonnie Rietz, former Mayor, City of Austin
Mike Ruzek, Austin Area Foundation
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HORMEL INSTITUTE FACULTY
Research Sections
Biophysics
Howard L. Brockman, Jr., Professor
William E. Momsen, Scientist
Maureen M. Momsen, Junior Scientist
Cancer Biology
Junxuan (Johnny) Lü, Professor
Cheng Jiang, Senior Research Associate
Research Assistant Professors
Hongbo Hu
Jinhui Zhang
Hormel Fellows
Yubo Chai
Hyo Jeong Lee
Lei Wang
Zhe Wang
Qiu Xiang
Yong Zhang
Sung-Hoon Kim, Visiting Professor
Cellular and Molecular Biology
Zigang Dong, Professor and Executive
Director
Ann M. Bode, Research Associate
Professor & Associate Director
Yong Yeon Cho, Research Assistant
Professor
Feng Zhu, Research Assistant Professor
Wei Ya Ma, Senior Research Associate
Margarita Malakhova, Research
Associate
Sung-Hyun Kim, Research Associate
Hormel Fellows
Young Jin Jeon
Chul-Ho Jeong
Nam-Joo Kang
Hong-Gyum Kim
Myoungok Kim
Tao Yin Lau
Kun Yeong Lee
Sung-Young Lee
Kang Dong Liu
Madhu Mottamal
Naomi Oi
Cong Peng
Angelo Pugliese

AND

STAFF

Evgeny Rogozin
Jung-Hyun Shim
Darya Urusova
Weihong Wen
Yanming Xu
Ke Yao
Ji-Shuai Zhang
Duo Zheng
Tatiana A. Zykova
Merlene Stiles, Assistant Scientist
Andria Leyden, Junior Laboratory
Technician
Zhiwei He, Visiting Research Assistant
Professor
Visiting Scholars
Hong-Seok Choi
Mun Kyung Hwang
Dong Eun Lee
Ki Won Lee
Zheng-Yuan Su
Membrane Biochemistry
Rhoderick E. Brown, Jr., Professor
Hormel Fellows
Young-Guang Gao
Ravikanth Kamlekar
Roopa Kenoth
Asif Zakaria
Xiuhong Zhai
Xianqiong Zou
Helen Pike, Principal Laboratory
Technician
Nutrition and Metabolism
Margot P. Cleary, Professor
Michael Grossmann, Research Assistant
Hormel Fellows
Soner Dogan
Amitabha Ray
Olga Rogozina
Junior Scientists
Melissa Bonorden
Emily Kain Quealy
Dmitry Malakhov
Nancy Mizuno
Katai Nkhata

Signal Transduction & Apoptosis
Office
Peter P. Ruvolo, Associate Professor
Andria Hansen, Office Support Assistant
Vivian Ruvolo, Senior Research Associate Jodi Loverink, Executive Accounts
Specialist
Translational Cancer Research
Betsy Mentel, Executive Office &
Dezhong (Joshua) Liao, Associate
Administrative Specialist
Professor
Susanne Millington, Principal Accounts
Specialist
Hormel Fellows
Jeanne Ruble, Personnel Specialist
Anding Bi
Ayman El-Kady
Public Relations and Development
Yuan Sun
Gail Dennison, Representative
Si-Hung Wu
Maggie Craven, Intern
Min Yang
Houqing Zhou
Library
Alexander Lucas, Library Assistant
Dongqing Liu, Junior Scientist
S.U.R.E. Students (Summer 2008)
Support Units
Michelle Dammen, Nutrition and
Metabolism
Instrument Core Facility
Paul Hoversten, Cellular & Molecular
Todd Schuster, Senior Laboratory
Biology
Technician
Erik Hyland, Cellular & Molecular
Biology
Research Support Services
Anna Johannsen, Nutrition and
Craig Jones, Information Technology
Metabolism
Supervisor
Kul Karanjeet, Signal Transduction &
Ryan Bonorden, Technical Supplemental
Apoptosis
Gary Bush, Technical Supplemental
Brian Lovig, Cancer Biology
Corey Cambern, Technical Supplemental Michael Lucin, Biophysics
Michael Conway, Senior Electronics
Valerie Steinman, Cellular & Molecular
Technician
Biology
Kokouvi Dokpodjo, Technical
Amanda Valenta, Cellular & Molecular
Supplemental
Biology
Timothy Lastine, Information Technology
Professional
Professors Emeriti
Rose Srock, Data Processing Technician
Ralph T. Holman, Nutritional
Theresa Tucker, Information Technology
Biochemistry
Professional
Harald H.O. Schmid, Physiological
Ryan Wiersma, Data Processing
Chemistry
Technician
Building Operations and Maintenance
Ronald Skjeveland, Supervisor
Jeromy Ellinghuysen
Duane Graff
Norman Johnson
Tyler Stadheim
Tommy Wobschall
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