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SA-1
RNA Interference In Invertebrates. J. VANDEN BROECK. Zoological
Institute, Naamsestraat 59, B-3000 Leuven, Belgium. E-mail: Jozef.
VandenBroeck@Bio.kuleuven.ac.be

An elegant way to learn more about the function(s) of a gene product of
interest, is to reduce (‘‘silence’’) its expression and to evaluate the re-
sulting phenotype. Once sequence information is available for a given
transcript, a selective knock out of such transcript can be achieved by
employing the RNA interference (RNAi) strategy. This method is based
on a quite universal, natural defence mechanism of eukaryotic cells
against the occurrence of double stranded (ds) RNAs (mainly of viral
origin). Although the technology was first established and optimized for
C. elegans, a small nematode that displays a systemic RNAi response, it
has also been shown to be operational in both mammalian and insect
cells. The method is based on the use of dsRNA [usually produced by
in vitro transcription, or by chemical synthesis of ‘‘small interfering’’ (si)
RNAs of ca. 20 bp, or via particular cDNA expression constructs] to
induce a targeted, sequence-specific degradation of the corresponding
transcript (mRNA). However, the in vivo application of RNAi, in organ-
isms other than C. elegans, is still in its infancy, which means that a lot
of trial and error is going on to find the optimal experimental procedures.
Hence, RNAi is not (yet) a routine full proof technique. Nevertheless,
several recent findings report on the occurrence of in vivo RNAi in insect
and other arthropod species at different stages of their life cycle. For
instance, the vitellogenin gene of the honeybee has recently been silenced
by injecting selected dsRNA probes into the abdomen. If this approach
could be extrapolated to other insects, we would have a tremendous tool
for the functional analysis of many physiologically regulated transcripts.

SA-2
Development of siRNA-based Therapeutics. BARRY POLISKY. Senior
Vice President, Research, Sirna Therapeutics, Boulder, CO 80302.
E-mail: poliskyb@sirna.com

The RNAi pathway is a naturally occurring process used by cells to
down-regulate gene expression that can be harnessed to prevent the ex-
pression of virtually any RNA target. Chemically synthesized small in-
terfering RNA molecules (siRNAs) may be used to mediate this process.
The key challenges for the development of siRNAs as therapeutics in-
clude extra- and intracellular stability, improved specificity, efficient in-
tracellular delivery and acceptable pharmacokinetic behavior. Unmodified
siRNA is highly unstable in human serum, with a t 1/2 of less than a
minute. Stability in serum and tissue on the order of days has been
achieved by chemical modification with little or no loss of biological
activity. These chemical modifications also improve the specificity, PK
and tissue distribution of siRNA in vivo. Modified siRNA can be detected
in both tissue and plasma up to 96 hours post single administration. These
stable, potent and targeted siRNAs are currently being developed for three
indications; age-related macular degeneration (AMD), hepatitis and on-
cology. Preclinical animal efficacy has been demonstrated in all three
areas including systemic efficacy by therapeutic routes of administration
in viral infection and tumor models. Data in these areas will be presented.

SA-3
Viral Suppression of RNA Silencing in Plants. V. B. VANCE, S. Mlotsh-
wa, G. Pruss, M. Endres, B. Roth, and L. H. Bowman. Department of
Biological Sciences, University of South Carolina, Columbia, SC 29208.
E-mail: vance@biol.sc.edu

RNA silencing is a remarkable type of gene regulation based on se-
quence-specific targeting and degradation of RNA. One key conserved
feature of RNA silencing pathways in different organisms is that the
process is triggered by dsRNA. The dsRNA is processed into short in-
terfering RNAs (siRNAs) by the activity of a ribonuclease III-like enzyme
termed Dicer. The siRNAs incorporate into a large protein complex
termed RISC and act as guides to direct the complex to target RNAs and
effect their degradation. RNA silencing may have evolved as a defense
against viruses, many of which replicate via dsRNA intermediates. Con-
sistent with this idea, both plant and animal viruses have been reported
to encode suppressors of silencing. Here we report the effect of one such
suppressor of silencing, the helper component proteinase (HC-Pro) of
plant potyviruses, on features of RNA silencing including transgene
methylation, small RNA accumulation and the ability to send and respond
to the mobile silencing signal. We show that HC-Pro suppresses several
classes of transgene-induced RNA silencing, in each case eliminating
accumulation of the siRNAs without blocking either transgene methyla-
tion or systemic silencing. Interestingly, the level of endogenous
microRNAs in the HC-Pro plants was greatly elevated, suggesting that
HC-Pro affects multiple small regulatory RNA pathways, possibly by
altering the regulation of one or more Dicer-like enzymes. We have iden-
tified several cellular proteins that interact with HC-Pro in the yeast two-
hybrid system. Studies of the role of these proteins are providing clues
about the mechanism and regulation of RNA silencing and other defense
pathways in plants.

SA-4
Osteogenic Properties of Human Myogenic Progenitor Cells. NAOHIRO
HASHIMOTO. Stem Cell Research Unit, Mitsubishi Kagaku Institute of
Life Sciences, 11 Minamiooya, Machida, Tokyo 194-8511, Japan. E-mail:
nao@libra.ls.m-kagaku.co.jp

Ectopic ossification in skeletal muscle is characteristic of certain muscle
diseases in humans. The source of osteoprogenitor cells in skeletal muscle
has remained unknown although muscle stem cells, also known as muscle
satellite cells, preserve multipotentiality. We here identified muscle pro-
genitor cells coexpressing Pax7, a marker of muscle satellite cells, and
bone-specific alkaline phosphatase, a marker of osteoblasts, in regener-
ating muscle of individuals with Duchenne muscular dystrophy. To char-
acterize the human myogenic progenitor cells with dual lineage proper-
ties, we established immortalized clones derived from human muscle sat-
ellite cells. The cultured undifferentiated myogenic progenitor cells ex-
pressed osteoblast specific proteins, bone-specific alkaline phosphatase
and Runx2, and were able to undergo terminal osteogenic differentiation
without any exogenous growth factor exposure. They also expressed mus-
cle lineage specific proteins, Pax7 and MyoD, and lost osteogenic features
in association with terminal muscle differentiation. Both myoblastic and
osteoblastic properties are thus simultaneously expressed in the human
muscle stem cell lineage prior to commitment to terminal muscle differ-
entiation. These data suggest that human myogenic progenitor cells, de-
scendants of muscle satellite cells, might play a role as osteoprogenitor
cells that form ectopic bone in human muscle disorders.
References:
Development 129, 2987-2995 (2002)
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SA-5
Stem Cell Lineage of Human Regenerative Epithelia, Such as Skin, Esopha-
gus, and Uterine Cervix. SHIGERU YASUMOTO. Laboratory of Molecular
Cell Biology and Oncology, Kanagawa Cancer Center Research Institute,
1-1-2 Nakao, Asahi-ku, Yokohama 241-0815, Japan. E-mail: yasumoto@
gancen.asahi.yokohama.jp

Stratified squamous epithelia are typically regenerative tissues on the outer
surface and inner cavities of the body including the skin, oral cavity, tongue,
esophagus, and ecto-cervix. Keratinocytes are the major cell type of squamous
epithelia that contain putative stem cells. Like long-term self-renewing he-
matopoietic stem cells, keratinocyte stem cells are thought to play a critical
role for homeostasis of many regenerative epithelia and have been character-
ized as residing at a specific location in the basal layer and live longer
throughout individual life span. The most intriguing characteristic of epithelial
stem cells is that they rarely cycle in vivo as has been shown by experiments
measuring the incorporation and retention of (3H)-thymidine. This suggests
that the growth of stem cells is controlled by a specific cell regulatory mech-
anism in the resident microenvironments. Presumably, because of these char-
acteristics, regenerative epithelial stem cells become targets of tumor initiation
by repeated carcinogen insult, including insults delivered by infection with
oncogenic viruses. In this symposium, I am going to deal with p75NTR-
epressing stem cells that reside, as a minor cell subset, in human regenerative
epithelia such as skin, uterine cervix, and esophagous. In vitro analyses char-
acterize this distinctive subset with phenotypes of self-renewing/amplifying
potentials and the greatest output of keratinocytes comprising all distinguish-
able subpopulations. Those are inevitably undergoing replicative senescence
with shortened telomere. The functions of DNA tumor viruses can bypass this
crisis and produce immortal lines that retain the phenotype of p75NTR-ex-
pression. Taken together with the results of some other p75NTR-positive im-
mortal lines, immortalization in the stem cell lineage will be discussed.
References:
Oncogene (2003) 22, 4017-4026; Oncogene (1998) 17, 187-197; Oncogene
(1996) 13, 433-439

SA-6
Molecular Control of Stem Cell Activity in Plants. JENNIFER C.
FLETCHER. USDA/UC Berkeley, Plant Gene Expression Center, Alba-
ny, CA 94710. E-mail: fletcher@nature.berkeley.com

Higher plants have the unique ability to continuously produce organs
from shoot and root apical meristems located at their actively growing
tips. The shoot apical meristem acts as a self-perpetuating source of un-
committed, pluripotent stem cells, whose descendents acquire many dif-
ferent fates as they differentiate to form the above-ground organs and
tissues of the plant. Maintenance of stem cell fate is a tightly regulated
process that relies on positional information systems to coordinate the
loss of stem cells through differentiation with their replenishment through
cell division. Stem cell research in model plant systems is facilitated by
the fact that mutants with altered meristem activity are viable and readily
obtained, enabling dissection of stem cell regulatory pathways using ge-
netic, molecular and biochemical methods. Our studies have revealed that
in Arabidopsis thaliana, stem cell fate is controlled by a ligand-receptor
signaling pathway that is established during embryogenesis and main-
tained throughout the life cycle. Signaling through this pathway leads to
the generation of a spatial feedback loop, involving both positive and
negative interactions, that stabilizes the size of the stem cell reservoir.
During flower development the maintenance of this reservoir ceases, and
the remaining stem cells differentiate into female reproductive tissues.
We show that termination of stem cell activity is achieved through a
temporal feedback loop mediated by stem cell regulatory genes and
phase-specific flower patterning genes.

SA-7
Disease-specific Cell Surface Targets for Cancer Diagnosis and Therapy.
JENNIE P. MATHER. Founder and CEO, Raven Biotechnologies, Inc.,
1140 Veterans Boulevard, South San Francisco, CA 94080. E-mail:
jpmather@ravenbio.com

Raven’s discovery platform, based in biology, is a rapid, integrated and
novel approach to the discovery of cell surface targets for the diagnosis
and treatment of cancer. We have developed a number of technologies
that utilize cultured cells in novel ways for drug discovery. We start with
normal human tissue specific stem cell lines, each grown in a defined
medium developed to arrest that cell type in a specific stage of devel-
opment. We then use intact, viable cells to raise monoclonal antibodies
(Mabs) directed against the external portion of cell surface antigens.
These are screened for expression on frozen normal and tumor tissues to
select those that are over expressed in cancer. The selected antibodies are
further screened for biological activity in vitro and in animal human tu-
mor xenograft models. and to purify and identify the antigen that they
bind to. Because we are using intact cells as input we are able to capture
targets not accessible to other approaches to drug discovery. These in-
clude disease specific functional variants, splice variants, and cancer-spe-
cific variations in glycosylation. Taken together, this provides a much-
expanded potential target set compared to a genomics or proteomics dis-
covery platform. We have raised over 150,000 antibodies using 30 Raven
cell lines as input. From these we have selected more than 200 Mabs that
hold promise as future cancer therapeutic targets/ Mabs. We will discuss
the validation of the platform and the selection of RAV12 as our first
product. The target of RAV12 is a cell surface glycoprotein present on a
high percentage (90-100%) of colon, pancreatic, ovarian and stomach
cancer. RAV12 induces rapid necrotic cell death in these cancer cells in
vitro. Animal xenograft models using colon stomach and pancreatic can-
cer models show a .90% reduction in tumor mass after 2 weeks of
systemic treatment with antibody alone.

SA-8
Application of Proteomics Technologies in Plant Pathology. B. COOPER.
Soybean Genomics and Improvement Laboratory, USDA-ARS, Belts-
ville, MD 20705. E-mail: bcooper912@worldnet.att.net

New proteomics technologies are capable of solving old plant pathology
problems. For virus diagnosis, we separated viral proteins from plant
proteins on 2-D gels, generated mass spectra of viral peptides using liquid
chromatography-tandem mass spectrometry and compared these spectra
to those generated from a protein database via the SEQUEST algorithm.
This technique was suitable for identifying coat proteins of different vi-
ruses in infected plants and showed advantages over peptide mass fin-
gerprinting and PCR for the characterization of unknown plant viruses.
To study a plant’s response to pathogens, we used a high-throughput yeast
two-hybrid system to find plant proteins that interact with disease resis-
tance proteins. The evaluation of genetic mutants confirmed that the in-
teracting proteins we found are part of network of proteins that contrib-
utes to disease resistance. Advanced proteomics technologies can provide
broad-reaching plant disease diagnostic potential and will certainly sus-
tain systems biology approaches that elucidate the nature of plant-microbe
interactions and defense response networks.



State-of-the-Art Symposia

4-AWorld Congress on In Vitro Biology Abstracts

SA-9
Cleavage and Phosphorylation Site-specific Immunoassays as Biomark-
ers. JIMIN WANG. BioSource, 542 Flynn Road, Camarillo, CA 93012.
E-mail: jiminw@biosource.com

The phosphorylation or cleavage of intracellular proteins represents a key
modification of proteins in signal transduction pathways. Aberrant sig-
naling is implicated in a number of diseases and is a target for drug
interdiction. The detection of specific phosphorylation events on proteins
is a reflection of upstream kinase events and pathway activation. At the
cellular level, detection and quantitation of inappropriate pathway acti-
vation is a useful biomarker. This seminar will discuss the theory and
validation of Hsp27 [pS82], Src [pY418] and Akt [pS473] as indicators
of stress or growth pathways in cancer and inflammation. Use of these
markers to screen for kinase activity and inhibitors of such activity is
now possible. Activities are now underway to adapt sample handling
techniques to allow use of whole blood. Post-translational cleavage events
are also indicators of disease. Beta amyloid (Ab) is a normal 40 amino
acid protein proteolytically processed from amyloid precursor protein.
Aberrant cleavage of APP to yield Ab 42 is considered a significant
biomarker for Alzheimer’s disease. Assays that can detect, quantitate and
differentiate the 2 amino acid between these forms of Ab provide pow-
erful tools to monitor potential efficacy of therapeutic interventions. The
ratio of some markers underscores the significance of specific quantita-
tion. The antibodies used to create these unique assays are also useful
for other technology platforms such as immunohistochemistry, bead ar-
rays and flow cytometry.

SA-10
Laser Capture Microdissection and Analysis of Gene Expression of Air-
way Mucous and Serous Gland Cells. W. E. FINKBEINER and G. Dol-
ganov. Departments of Pathology and Medicine, UCSF, San Francisco,
CA 94143-0506. E-mail: wef@itsa.ucsf.edu

A laser capture microdissection (LCM) apparatus was used to selectively
isolate distinct populations of mucous and serous cells from human bron-
chi. RNA was prepared and two-step RT-PCR incorporating multiplex
PCR followed by real-time PCR on generated cDNA product with nested
TaqMan primers and probes was performed. Gene expression was com-
pared by normalizing relative gene copy numbers to those of GAPDH.
As anticipated, the gene expression profiles were distinctly different. Se-
rous cells showed abundant expression of anti-microbial proteins includ-
ing lysozyme, lactoferrin and beta-defensin-2. Mucous cells showed
abundant expression of certain secretory mucins, most notably MUC5B
and MUC16. Of interest, cell proliferation markers including the prolif-
erating cell nuclear antigen (PCNA), were expressed at very high levels
in mucous cells but minimally or not at all in serous cells. This finding
may have bearing on mechanisms of gland cell hyperplasia and the early
morphological changes seen in hypersecretory diseases such as chronic
bronchitis, asthma and cystic fibrosis (Supported by the Cigarette and
Tobacco Surtax Fund of the State of California through the Tobacco-
Related Disease Research Program Grant 9RT-0214A).

SA-11
Profiling of Microdissected Gastric Epithelial Cells Reveals a Cell Type
Specific Response to Helicobacter pylori Infection. ANNE MUELLER1, D.
Scott Merrell1, Jan Grimm2, and Stanley Falkow1. 1Department of Micro-
biology and Immunology, Stanford University School of Medicine, Stan-
ford, CA 94305-5402 and 2Rinat Neuroscience Corp., Palo Alto, CA 94304.
E-mail: muellera@stanford.edu

Background and Aims: Helicobacter pylori colonizes the epithelial lining of
the human stomach and is associated with disorders that range from chronic
gastritis to peptic ulcers and gastric cancer. We have explored the transcrip-
tional response of the epithelium globally by applying a whole genome
approach to a murine model of infection. Methods: The three major epithe-
lial lineages of the stomach—the acid producing parietal cell, the mucus
producing pit cell and the pepsinogen producing chief cell—were harvested
by laser microdissection from normal and H. pylori infected mice and sub-
jected to gene expression profiling. The localization and quantity of selected
transcripts was verified by in situ hybridization and quantitative real time
RT-PCR. Results: Each cell type is characterized by a transcriptional sig-
nature profile. The parietal cell profile is highly enriched for factors involved
in mitochondrial energy generation, whereas the chief cell predominantly
expresses digestive enzymes and glycosylation associated proteins. In con-
trast, the mucus producing cell signature is distinguished by an abundance
of cell surface receptors, signaling molecules and factors involved in antigen
presentation. All of these indicate a role in sampling, sensing and responding
to environmental stimuli. In line with this biological function, we measured
a strong transcriptional response to H. pylori infection only in this cell type.
The mucus cell genes that are differentially expressed upon infection are
involved in the initiation of a pro-inflammatory and mucosal defense re-
sponse as well as modulation of angiogenesis, iron availability and tumor
suppression. Conclusions: Laser microdissection-assisted transcriptional pro-
filing is a useful tool to explore the biology of specific cell populations and
is sensitive enough to measure the transcriptional reponse to bacterial infec-
tion in vivo.

SA-12
Use of Laser Capture Microdissection to Isolate Plant Cells. Keni Jiang,
Boudewijn Kruijtzer, and LEWIS FELDMAN. Department of Plant and
Microbial Biology, 111 Koshland Hall, University of California, Berke-
ley, CA 94720. E-mail: feldman@nature.Berkeley.edu

Abstract:
We report preliminary results using laser capture microdissection (LMD)
on root tips of maize. We focus on subpopulations of cells comprising
the root cap, the terminal-most structure in roots that functions to protect
underlying cells as the root advances through the soil. Using quantitative
RT-PCR (qRT-PCR) we compare the gene expression patterns in the root
cap to activities of root caps, and show how LMD enabled us to compare
gene expression levels in various regions of the root cap. We report that
optimal qRT-PCR results depend, in large part, on the method of tissue
fixation. We discuss how the composition of the plant cell wall, and its
associated extra cellular matrix, affect the efficiency of the laser to cut
through plant cell walls.




