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PS-1
Advances in Molecular Nutrition: Phytochemicals and Antioxidant Response
Pathways as Critical Control Points for Chemoprevention of Disease. KALIDAS
SHETTY. University of Massachusetts, Department of Food Science, Chenoweth
Laboratory, Amherst, MA 01003. Email: kalidas@foodsci.umass.edu

The major chronic diseases such as diabetes, cardiovascular disease, cognition
dysfunction and cancer tend to be diet and environment-influenced and oxidation-
linked and may manifest in communities around the world, irrespective of income.
In light of the role of oxidation dysfunction in diet and environment-related dis-
eases, the conceptual foundation for advances in Molecular Nutrition in addressing
the challenges of the above diseases needs a more rationale and integrated model.
In this model a significant role for dietary phenolic phytochemicals with antiox-
idant function (from fruits, vegetables, beverages, herbs and spices and their prod-
ucts) is emerging and could have an important role in preventive management of
chronic oxidation and also infectious diseases through modulation of host anti-
oxidant response pathways. A diverse group of phenolic antioxidants from dietary
plants are being targeted for designed dietary intervention to manage major oxi-
dation-linked diseases such as diabetes, cardiovascular diseases, arthritis, cogni-
tion diseases and cancer. The focus of this integrated model is on how phenolic
phytochemicals at the cellular level can counter oxidation-linked biochemical re-
actions linked to above diseases. The emphasis in particular is on how an alter-
native mode of energy metabolism through the use of proline may be more im-
portant for providing energy and reducing equivalents such as NADPH via pentose
phosphate pathway for stimulating protective antioxidant enzyme response.
Around this fundamental concept of redox modulation and protective antioxidant
response, genetic interactions and cellular signaling related to oxidation-linked
disease manifestations can be integrated to develop a more cohesive model for
new advances in Molecular Nutrition for better health and preventive management
of diseases. The model also has implications for the development of antimicrobial
phenolic phytochemicals against bacterial pathogens in an era of increasing anti-
biotic resistance and for improved strategies for drug discovery and design.

PS-2
Genomic and Proteomic Approaches to Understanding and Manipulating
Nutritional Requirements in Mammalian Cell Culture Processes. LAU-
REL DONAHUE. SAFC Biosciences, 11296 Renner Blvd, Lenexa, KS
66219. Email: ldonahue@sial.com

Mammalian cell growth and protein production are manipulated by bio-
pharmaceutical companies for biotherapeutic protein production. CHO
and NS/0 are currently the favored platform cell types for the production
of many approved biotherapeutics (various antibodies, growth factors,
hormones and enzymes), as well as a majority of those currently in clin-
ical trials. In addition, a variety of human and monkey cell types are used
for vaccine production (WI-38, MRC-5 and VERO). Most process de-
velopment scientists interested in maximizing the growth and production
processes use ‘‘Design of Experiment’’ statistical tools to extract data
from limited data sets, as well as in process analytical testing to examine
nutrients in the culture medium that become depleted during either the
growth or production phases. This presentation will describe studies using
genomic and proteomic approaches to discover correlations in gene ex-
pression and changes in gene expression that relate to the desired process.
Examples will be given that (1) demonstrate how this data can be used
to successfully replace fetal bovine serum in a cell type used for vaccine
production and (2) how patterns of gene expression can mark protein
production phases in culture and how this information can be used to
improve the culture process.

PS-3
Animal Cell Culture: The Future Beyond Bioreactors and Metabolic En-
gineering. WEI-SHOU HU, Katie F. Wlaschin, and Joon Chong Yee.
Department of Chemical Engineering and Materials Science, University
of Minnesota, Minneapolis, MN 55455. Email: wshu@cems.umn.edu

In the past decade, we have witnessed a tremendous increase in the num-
ber of mammalian cell derived therapeutic proteins with clinical appli-
cations. The success of making so many of these life-saving biologics
available to the public is partly due to engineering efforts to enhance
process efficiency. Fedbatch and perfusion cultures in conventional bio-
reactors are now the industrial norm, vastly increasing production capac-
ity as compared with traditional batch cultures. To further improve pro-
ductivity, much effort has been devoted to developing metabolically en-
gineered producing cells, which possess characteristics favorable for
large-scale bioprocessing. In this presentation, the success of previous
efforts future process development opportunities will be discussed. Fur-
thermore, with the availability of genomic data and analytical tools for
transciptome and proteome profiling, surveying the physiological land-
scape of producing cells holds the potential to unveil the secrets of many
complex traits, including hyperproductivity. The opportunities afforded
by these new research tools and the potential impact on the future of
bioprocessing will be a focus of this presentation.

PS-4
Baculovirus Recombinant Protein Production in Insect and Mammalian
Cells. THOMAS A. KOST, GlaxoSmithKline R & D, 5 Moore Drive,
Research Triangle Park, North Carolina 27709. Email: tom.a.kost@gsk.
com

Recombinant baculovirus infected insect cells are used extensively for
the production of recombinant proteins. In most instances cells derived
from Spodoptera frugiperda or Trichoplusia ni serve as hosts and the
majority of viral vectors are based on Autographica californica nuclear
polyhedrosis virus. Over the past 20 years many improvements have been
made to the baculovirus insect cell expression system (BEVS) including
the development of efficient easy to use virus generation methods, a va-
riety of rapid titration assays, and serum free culture media. With these
improvements one can readily derive transfer vectors, generate recom-
binant viruses and scale-up protein production to 100 L volumes within
a few months. Scale-up can be readily achieved in a variety of bioreactor
vessels including shake-flasks, stirred tanks and wave bags. Growth con-
ditions are relatively simple and in most cases one only needs to monitor
and control oxygen levels. Recently modified recombinant baculoviruses
containing mammalian cell-active regulatory elements have been devel-
oped for mammalian cell gene delivery. These vectors, termed BacMam
viruses, have been shown to transduce a wide variety of mammalian cell
types and have proven very useful for developing cell based assays for
many pharmaceutical targets such as G protein-coupled receptors, ion
channels, transporters and nuclear receptors. Recent results also indicate
that this approach has potential for the transient production of secreted
proteins.
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PS-5
Commercial Production of Paclitaxel by Plant Cell Culture. VENKA-
TESH SRINIVASAN, Jennifer D. Alford, Robert R. Rasmussen, Braden
L. Roach, Irma Rodriguez, Barbara Schnabel-Preikstas, Beth Slusar-
Place, Charles Swindell, Kai Schütte, Michael von Gönner, and Stefan
Wilke. Phyton Biotech, Inc., 279 Princeton-Hightstown Road, East Wind-
sor, NJ 08520. Email: phyton@phytonbiotech.com

Paclitaxel production by plant cell culture filled a critical need for the
supply of a valuable pharmaceutical entity by en eco-friendly and eco-
nomical means of production. The challenge of commercial production
was set against a background of skepticism about the technology: a) dif-
ficulties in expressing whole plant metabolites in the cell cultures, b)
ability to successfully improve yields to commercial levels, c) long term
stability of metabolite production from plant cells, and d) ability to suc-
cessfully scale up the production to ensure steady supply. Commercial
scale paclitaxel production has been achieved by successfully dealing
with these issues in a manner consistent with the experience of other
‘‘biopharmaceutical’’ products. Currently this process has been operating
for close to a decade and produces the highest output of paclitaxel among
all of the competing sources, viz. from biomass or through semi-synthe-
sis.

PS-6
Cre/lox-mediated Site-specific Gene Integration in Plants. VIBHA SRI-
VASTAVA. University of Arkansas, Department of Crop, Soil & Envi-
ronmental Sciences, 115 Plant Science Bldg., Fayetteville, AR 72701.
Email: vibhas@uark.edu

We studied the utility of Cre-mediated site-specific integration method
for streamlining the production of stable transgenic plants using rice as
a model. Using this method, we precisely placed a single copy of b-
glucuronidase gene (gusA) into the designated genomic location. We
found that expression variability between transgenic lines produced by
this method was greatly reduced. We studied GUS expression in 18 dif-
ferent site-specific integration lines, 11 of which contain precise site-
specific integration without illegitimate integration in the background
(single-copy lines) and the remaining 7 contain illegitimate integrations
in addition to the precise site-specific integration locus (multi-copy lines).
We found that gusA gene in the single-copy site-specific integration lines
is expressed at consistent levels over successive generations, and the gene
activity is directly correlated with allelic gene dosage. Segregation anal-
ysis of multi-copy lines suggested that in 3 lines illegitimate integrations
are genetically linked to the site-specific integration locus. In the remain-
ing 4 multi-copy lines site-specific integration locus was segregated from
illegitimate integration locus. Further, the site-specific integration locus
derived from silenced multi-copy lines was activated upon segregation
from illegitimate integrations. These data suggest that site-specific inte-
gration is suitable for streamlining the production of stable transgenic
plants.

PS-7
Homologous DNA Integration in Plants. AVRAHAM LEVY. Department
of Plant Sciences, Rehovot, 76100 ISRAEL. Email: avi.levy@
weizmann.ac.il

Gene targeting, which is homologous recombination-mediated integration
of an extra-chromosomal DNA segment into a chromosomal target se-
quence, enables the precise disruption or replacement of any gene. De-
spite its value as a molecular genetic tool, gene targeting remains an
inefficient technology in higher plants as well as in several eukaryotic
species. In species such as chicken, mouse and yeast, earlier reports have
shown that the chromatin remodeling activity of Rad54-like proteins,
which contain the characteristic ATPase/helicase motifs is important for
efficient gene targeting. The genome of plants, like that of other eukary-
otes, is organized into chromatin, a compact structure that reduces the
accessibility of DNA to machineries such as transcription, replication,
DNA recombination and repair. We have developed a new high-through-
put assay, based on the use of a fluorescent seed marker, to study the
effect of chromatin remodeling on gene targeting in plants. We report
that expression of the yeast RAD54 gene enhances gene targeting in-
Arabidopsis by one to two orders of magnitude, from 10-4 to 10-3 in the
wildtype plants to 10-2 to 10-1. We show that the integration events are
precise and germinally transmitted. These findings suggest that chromatin
remodeling is rate-limiting for gene targeting in plants and improve the
prospects for using gene targeting for the precise modification of plant
genomes.

PS-8
Using Zinc-finger Nuclease Mediated Homologous Recombination to
Manipulate the Mammalian Genome. M. H. PORTEUS. Department of
Pediatrics and Biochemistry, UT Southwestern Medical Center, Dallas,
TX 75390. Email: matthew.porteus@utsouthwestern.edu

A powerful experimental tool for bacterial and yeast geneticists has been
to use homologous recombination to site-specifically manipulate the ge-
nome. In addition, homologous recombination has been an invaluable tool
in the experimental manipulation of murine embryonic stem cells with
the resultant ability to create mice with defined genetic mutations. Un-
fortunately, the rate of homologous recombination in somatic cells has
been too low to be of broad use. In the last decade, several investigators
discovered that creating a DNA double-strand break using the I-SceI en-
donuclease in a reporter gene, stimulated gene targeting by homologous
recombination at the reporter by several-thousand fold. We have extended
those studies to show that zinc-finger nucleases (ZFNs) can also be used
to create double-strand breaks that stimulate homologous recombination.
In this session, I will discuss how to design ZFNs, progress we have
made in the further development of the biotechnology, and address the
nature of the off-target effects of zinc finger nucleases.
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PS-9
Chromosome-based Gene Expression Platforms for Cell Engineering.
EDWARD PERKINS. Dept. of Biochemistry and Molecular Biology,
University of Minnesota School of Medicine, Duluth Campus, Med 249,
1035 University Drive, Duluth, MN 55812. Email: eperkins@d.umn.edu

In comparison to conventional viral-based and nonviral-based gene ther-
apy approaches, chromosome-based gene delivery systems can be stably
maintained, autonomous and non-integrating into the host genome. Fur-
thermore, chromosome-based gene delivery systems potentially offer the
ability to engineer large genomic regions including distant regulatory
elements thereby resulting in sustained transgene expression. Several
unique approaches have been put forth towards the creation of next gen-
eration chromosome-based systems. These include retrofitting a preexist-
ing small accessory chromosome, truncation of an endogenous chromo-
some to derive a minichromsomes, de novo generation of an artificial
chromosome using transfected chromosome elements, and satellite DNA-
based amplified chromosomes. Recent advances in satellite DNA-based
amplified chromosomes have led to the creation of the ACE system con-
sisting of a platform chromosome that permits rational and tractable site-
specific engineering using a modified bacteriophage lambda integrase to
deliver transgenes onto the platform chromosome. To date, the ACE plat-
form system has been introduced into a variety of cell types including
immortalized, primary and adult-derived stem cells.


