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PS-1
Interplay of Gene-specific Disease Resistance, Basal Defense, and the
Suppression of Host-responses. R. A. Caldo1, D. Nettleton2, and R. P.
WISE1,3. 1Department of Plant Pathology and Center for Plant Responses
to Environmental Stresses; 2Department of Statistics; and 3Corn Insects
and Crop Genetics Research, USDA-ARS, Iowa State University, Ames,
IA 50011-1020. Email: rpwise@iastate.edu

Active plant defense to microbial attack is highly dependent upon rec-
ognition events involving associated gene products in the host and the
pathogen. Both perception of general and specific pathogen-associated
molecules result in signal transduction cascades ultimately leading to dis-
ease resistance. To ascertain the global framework of host gene expression
during biotrophic pathogen invasion, we have utilized the 22K Barley1
GeneChip to analyze the transcriptional regulation of 22,792 host genes
throughout various interactions among barley and the powdery mildew
fungus, Blumeria graminis f. sp. hordei (Bgh). Near-isogenic barley lines
with introgressed Mla CC-NBS-LRR resistance alleles and associated
mutants were utilized to identify genes with significant differential ex-
pression in incompatible and compatible interactions. Using linear mixed
model analyses, over 50 genes exhibited highly similar patterns of up-
regulation among all incompatible and compatible interactions up to 16
hours after inoculation (hai), coinciding with germination of Bgh conid-
iospores and formation of appressoria. By contrast, significant divergent
expression was observed from 16 to 32 hai, during membrane-to-mem-
brane contact between fungal haustoria and host epidermal cells, with
notable suppression of most transcripts identified as differentially ex-
pressed in compatible interactions. Based on these results, we propose a
model that links the recognition of general elicitors and specific avirul-
ence proteins in the expression of plant defense responses, supporting the
hypothesis that host-specific resistance evolved from the recognition and
prevention of the pathogen’s suppression of plant basal defense.

PS-2
New Markers for Human Tumors: A High-throughput Computational Approach. A.
BARANOVA, L. Krukovskaya, T. Tiazhelova, and A. P. Kozlov. 1George Mason
University, Fairfax, VA 22030 and 2Biomedical Center, St. Peterbourgh, RUSSIA.
Email: abaranov@gmu.edu

Tumor markers are molecules that indicate the presence of malignancy. Tumor mark-
ers and corresponding antibodies that are present in serum could be useful for early
diagnostics of primary tumors and relapsed disease, as well as for determining tumor
prognosis and predicting likely response of the tumor to therapy. Tumor markers
are part of the clinical routine. Nevertheless, lack of sensitivity and specificity pre-
cludes routine usage of single tumor markers in population-based screening. Short-
comings of single tumor markers could be solved by parallel evaluation of multiple
tumor markers that can produce required certainty. Genome and proteome-wide ap-
proaches currently lead to identification and initial characterization of hundreds new
tumor marker candidates. Most prominent of such methods are serological analysis
of recombinant cDNA expression libraries (SEREX), 2-dimensional polyacrylamide
gel electrophoresis, mass spectrometry, as well as protein and DNA microarrays.
Last but not least is a computational approach allowing high-throughput detection
of tumor marker candidate genes in publicly available data sets. Tumor marker
encoding genes possess characteristics that make them different from typical human
genes. Many genes with these characteristics may be active in tumor cells but not
in any normal cell type of the organism. The prediction concerning the activation
of many sequences in tumors was open to experimental verification. Using the com-
putational differential display, we have been able to identify a considerable amount
of human tumor-specific EST clusters, many of which do not contain long open
reading frames. A computer-based differential display tool named HsAnalyst has
been developed and successfully used for comparison of expression patterns in a set
of tumors versus a set of normal tissues. All available tumor libraries were subtracted
against all available normal libraries instead of pairwise comparisons of each tumor
and corresponding normal tissue. A list of EST clusters highly represented in tumors
and rarely observed in normal tissues has been developed as a resulting output file
of the program. Revealed tumor-specific sequences can indeed serve as new tumor
markers, as we showed experimentally that many of them showed very restricted
tissue expression pattern or entirely tumor-specific pattern. Most of these sequences
are evolutionary new, as they are absent in rodent genomes and/or located in the
recently duplicated chromosomal regions.

PS-3
Plant-made Pharmaceuticals: Where Are We Now? D. R. BETHELL.
Ventria Bioscience, Sacramento, CA 95834. Email: dbethell@
ventria.com

Production of pharmaceuticals in plants is an age old technique - the
discovery of digitalis in foxglove of the English garden is an early ex-
ample. Traditional plant breeding techniques have been used to improve
plant production of these pharmaceuticals. Today new scientific tools
have made further advances possible and plants can produce new proteins
for the improvement of human health. Plants can be engineered to pro-
duce proteins as well as peptides. Examples include complex proteins
(monoclonal antibodies, human serum albumin), breast-milk proteins
(lactoferrin, lysozyme) and peptides (growth hormone, parathyroid hor-
mone, IGF). Plants are easily scalable and economically superior with a
fraction of the capital cost. Work on plant-made pharmaceuticals (PMP)
has been done in alfalfa, corn, lemna, rice, barley, safflower and tobacco
with the promise of treating cancer, inflammatory bowel disease, obesity,
rheumatoid arthritis, cystic fibrosis and pediatric and geriatric diarrhea.
Proteins produced in plants also provide a non-animal source of growth
factors and additivies for use in cell culture systems, avoiding the issues
of viral and prion contaminations. The first of the PMP products are
beginning to move through human clinical trials and the regulatory sys-
tem. An update on the progress and successes in the PMP arena will be
reviewed.

PS-4
Directed Tissue Self-assembly. GABOR FORGACS. George H. Vineyard
Professor of Biological Physics, University of Missouri-Columbia, De-
partment of Physics & Biology, Columbia, MO 65211. Email: forgacsg@
missouri.edu

Morphogenesis is under strict genetic control. However, genes do not
create forms, physical mechanisms do. Based on this recognition, in order
to dissect principles of biological self-assembly and the interplay between
controlling molecular and biophysical factors, we considered several spe-
cific shape forming processes, both experimentally and through modeling.
In particular, we studied the fusion of cardiac cushions. The biophysical
framework that we relied on was tissue liquidity, a notion, according to
which embryonic tissues mimic classical liquids. We found that cardiac
cushions fuse, both in vivo and in vitro, as liquid drops. The striking
analogy between real and model patterns provided new insight into early
morphogenesis. These patterns demonstrated the crucial role of the syn-
ergy between cell-cell and cell-matrix interactions in the development of
early forms. We will show, based on our findings, how novel tissue en-
gineering technologies could be employed to build living structures, such
as organ modules, under laboratory conditions.
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PS-5
Engineering Connective Tissue Grafts via Antigen Reduction Technolo-
gies. STEVEN GOLDSTEIN, Patti Dawson, Steve Walsh, and Albert
Heacox. CryoLife, Inc., 1655 Roberts Boulevard, NW, Kennesaw, GA
30144. Email: goldstein.steven@cryolife.com

Broadly conceived, tissue engineering encompasses multiple technologies
directed toward providing implantable constructs to replace damaged or
diseased natural structures; these replacements are expected to exhibit
normal function and display certain metabolic activities. The means to
achieve this goal range from total synthesis of the replacement to mod-
ification of the properties of donor structures to enhance their post-im-
plantation activity. A platform technology (SynerGraftt) has been devel-
oped for the two-fold purpose of reducing the antigenicity of natural
connective tissue structures and enhancing their biocompatibility once
implanted. As evidence of a novel scaffolding function in the treated
tissues, re-cellularization of these matrices has been detected and remod-
eling by the action of host cells indicate an interstitial cell phenotype.
SynerGraft treated bovine ureters are presently used to create arterioven-
bridge-grafts in dialysis patients with failed native fistulae and/or syn-
thetic grafts. Many of the grafts have been in continuous use for over
900 days with no evidence of rejection of the non-crosslinked xenograft
tissue. As is typical of tissue grafts, infection incidents are few even with
frequent graft access. Additionally, the implantation of similarly de-cel-
luarlized human heart valves has significantly minimized the allosensiti-
zation typically demonstrated in allograft valve recipients. Antigen re-
duction technology has been used to successfully modify the behavior of
connective tissues, enabling cross species implants and directing use of
structures beyond their natural function.

PS-6
Industrialized Metabolite Profiling: An Effective and Efficient Tool for
Discovery in the Life Sciences. R. TRETHEWEY. Metanomics GmbH &
Co KGaA, Tegeler Weg 33, 10589 Berlin, GERMANY. Email: company.
info@metanomics.de

Metanomics has pioneered the use of industrialized metabolite profiling
as a discovery tool in the life sciences. Considerable effort has been
focused on providing the foundations for novel metabolic engineering
strategies in crop plants. Given that such work is both lengthy and com-
plex it is important to be as precise as possible in the selection of the
lead genes that are taken into development. metanomics has run large-
scale genomics programs with the aim of filtering out key genes that
serve as candidates for the engineering of metabolism or physiological
responses in crop plants. The creation of genetic diversity on a genome
scale in Arabidopsis has been coupled to broad-based, high throughput
metabolic profiling, phenotypical and physiological screening. The scale
of the data sets generated in this work has necessitated the pioneering of
new informatics systems for process control, data validation and data
mining. In this presentation, the results of these programs will be intro-
duced and the case made that they are effective and efficient in linking
genes to particular metabolic and physiological functions such as stress
tolerance. Further, the results from this work illustrate the broad sensitiv-
ity of the metabolic network to changes in genotype or environment. It
will be argued, with examples from animal toxicology and human health
that this conclusion is of general importance in the life sciences.

PS-7
The Use of Animal Cell-based Toxicity Sensors for Water Testing. W. H.
VAN DER SCHALIE1, T. P. Gargan, II2, T. R. Shedd1, and M. W. Widder1.
1U.S. Army Center for Environmental Health Research, 568 Doughten
Drive, Fort Detrick, MD 21702-5010 and 2Geo-Centers, Inc., U.S. Army
Center for Environmental Health Research, 568 Doughten Drive, Fort
Detrick, MD 21702-5010. Email: william.vanderschalie@det.amedd.
army.mil

Deployed soldiers may encounter contamination of drinking water sourc-
es from a wide range of industrial and agricultural chemicals. Since a
rapid, comprehensive analysis for both organic and inorganic toxicants is
impractical in many situations; an alternative is to use biologically-based
toxicity sensors capable of responding to many different chemicals.
Available sensors utilize enzyme systems, bacteria or animal cells. Ex-
amples of animal cell systems (and endpoints) include neuronal micro-
electrode arrays (spike rate of neurons), fish chromatophores (pigmenta-
tion dispersion), bovine pulmonary artery endothelial cells (electrical im-
pedance) and human liver cells (low density lipoprotein uptake). The
ability of a set of biologically-based toxicity sensors to respond rapidly
and at appropriate levels of sensitivity to chemicals with varying modes
of toxic action is being evaluated through blind sample testing by several
laboratories. Results will be used to identify which sensor (or combina-
tion of sensors) may be suitable for water testing. Besides toxicant sen-
sitivity, issues for using animal cells in toxicity sensor systems include
maintaining cell viability during transportation and storage, biological
response variability, and water sample preparations prior to testing. Pos-
sible Army applications for a cell-based toxicity sensor include use at
field water production sites as well as at fixed facilities such as water
treatment plants. Domestic water utilities would benefit as well from im-
proved capabilities to rapidly identify toxic conditions in source or prod-
uct waters.

PS-8
Use of Invertebrate Cells as Biosensors. G. SMAGGHE. Lab Agrozool-
ogy, Ghent University, Ghent, BELGIUM. Email: guy.smagghe@
ugent.be

At present, many international research groups are testing different chem-
istries using invertebrates in order to gain basic understanding in their
ecotoxicology. In this review attention goes to different types of com-
pounds including pesticides with classical neurotoxins and more modern
insecticides with an insect growth- and development-disturbing action,
and endocrine disrupting chemicals (EDCs) including natural chemicals
and pharmaceuticals. In this paper some relevant examples to address
some key questions are discussed: e.g. which invertebrates are likely to
be vulnerable to mammalian and non-mammalian toxicity and hormone-
disturbing, which types of invertebrate chronic tests might be most sen-
sitive and cost-effective to address potential environmental exposures?
Where do we stand in our progress on the understanding of EDCs and
appropriate extrapolation of invertebrate chronic toxicity data to the wider
world, and what do we understand so far of their mode of action using
in vitro steroid hormone receptor-screening assays?


