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LATE SUBMISSION ABSTRACTS 
 

The following abstracts were unable to be included in the Abstract Issue:  
 
SYMPOSIUM ABSTRACTS 
 
 STEM CELLS IN AQUATIC ORGANISMS  - Monday, May 24, 2004, 3:00 pm 
 A-17 Stem Cell Biology of the Colonial Protochordate, Botryllus schlosseri 
  Anthony W. De Tomaso. Stanford University School of Medicine 
 A-19 Cell Cultures from Marine Elasmobranchs (Sharks, Skates) and Sea Urchin 
  David W. Barnes, Mount Island Desert Biological Laboratory 
 A-36 The Manzanar Project: Down to Stems and Seeds Again 
  Gordon H. Sato, The Manzanar Project 
 

CONTAMINANTS IN PLANT TISSUE CULTURE: NEW WAYS OF ATTACKING AN OLD PROBLEM – Monday, May 
24, 2004, 8:00 am 

 P-8  Review of Current Plant Indexing Techniques 
  Chet Sutula, Agdia, Inc. 
 
 RNA INTERFERENCE WORKSHOP – May 24, 2004 8:00 am 
 W-1 RNA Interference in Mammalian Cells, Principles, and Applications 
  John J. Rossi, Beck Research Institute of the City of Hope 
 
INTERACTIVE POSTER SESSION 
 
 EDUCATING THE BIOTECHNOLOGY WORKFORCE: CURRENT PROGRAMS, FUTURE DIRECTIONS – Saturday, 

May 22, 7:30 pm 
 E-3000  An Approach to Biotechnology in the High School: Modeling DNA, RNA, and Proteins 

C. A. Harrison, Booker T. Washington High School, and M. Egnin  
 
EDUCATION POSTER ABSTRACTS 
 
 STUDENTS ABSTRACTS 
 E-3001 MicroArray Analysis of Renal Gene Expression in OAT3 Knockout Mice: Comparison of Gene Expression in the 

Kidneys of OAT3 Knockout and Wildtype Mice Using the DNA MicroArray Mgu74Av2 
   A. Mudaliar, Torrey Pines High School 
 E-3010  Context-dependent Binding by the MYC Oncoprotein: The Cellular Basis for Sustainable Tumor Regression 
   Michael Y. Lin, Stanford University 

 
USING CELL-BASED MODEL SYSTEMS IN ASSAYS AND BASIC RESEARCH: A WORKSHOP IN PRACTICAL 
METHODS – Saturday, May 22, 8:00 am 
E-3002 EpiDerm-FT: A Full-Thickness In Vitro Human Skin Equivalent for Wound Healing and Toxicology 

Applications 
P. J. Hayden, MatTek Corporation, J. Kubilus, B. Burnham, C. Servattalab, and M. Klausner 

 E-3003  Reproducibility of EpiAirwayTM, a Differentiated Airway Tissue Model for Pre-clinical Drug Inhalation Studies 
Patrick J. Hayden, MatTek Corporation, Mitchell Klausner, Joseph Kubilus, Robert Jackson, and Elizabeth J. Roemer 

 E-3004  A Reproducible Skin Model for Dermal Safety and Efficacy Testing 
M. Klausner, MatTek Corporation, J. Kubilus, P. Hayden, and J. Sheasgreen 

E-3005  The EpiOcular Tissue Model: In Vivo Versus In Vitro Draize Scores for Consumer Products 
M. Klausner, MatTek Corporation, J. Kubilus, P. Hayden, and J. Sheasgreen 

 E-3006  Characterization of New Buccal and Gingival Epithelial Tissue Models 
J. Kublius, MatTek Corporation, B. A. Breyfogle, J. E. Sheasgreen, P. J. Hayden, P. Wertz, B. A. Dale, J. R. Kimball, 
and M. Klausner 
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E-3007  Normal Human Dendritic Cells: A Tool to Study Allergic and Immunological Reactions In Vitro 
Seyoum Ayehunie, MatTek Corporation, Sarah Lamore, Kristen Bellevance, Rachael Lappen, John Sheasgreen, Patrick 
Hayden, and Mitchell Klausner 

 E-3008  Human Vaginal-ectocervical Tissue Model for Microbicidal Irritation Studies 
S. Ayehunie, MatTek Corporation, C. Cannon, S. Lamore, K. Bellevance, J. Kubilus, C. Owens, J. Pudney, D. 
Anderson, J. Sodroski, M. Klausner, and J. Sheasgreen  

 
SILENT EDUCATION ABSTRACT 
E-3009  The Effect of pH on Bioluminsecent Dinoflagellates 

Peter Douglas Clark, St. Andrews Episcopal School 
 
PLANT POSTER ABSTRACTS 
 
 BIOTECHNOLOGY 
 P-3000 In Vitro Conservation of Temperate and Minor Fruit Crop Germplasm at NBPGR in India 

Sandhya Gupta, National Bureau of Plant Genetic Resources 
 P-3001  Development of a Micropropagation Technique for Peanut (Arachis hypogaea) 

A. S. Williams, Tuskegee University, M. Egnin, D. Mortley, and L. S. Crawford 
 P-3002  Analysis of Gene Expression in Yam (Dioscorea rotundata) During Dormancy 

S. Kone-Coulibaly, Tuskegee University M. Egnin, G. He, and C. S. Prakash 
 P-3003  Molecular Approach to the Process of Sweetpotato (Ipomoea batatas L.) Microstorage Root Production In Vitro 

P. Karanja, Tuskegee University, M. Egnin, L. S. Crawford, J. Williams, C. Williams, and D. Mortley 
P-3004 Comparative Analysis of Potato Plants’ Hormonal Balance Under the Different Duration of Cultivation In Vitro 

Conditions 
Ihor M. Kaplan, Scientific Research Institute of Vegetable Growing 

 P-3005  The Plastome:  An Attractive Platform for the Expression of Novel Microbial Resistance Genes 
T. A. Ruhlman, University of New Orleans, K. Rajasekaran, and J. Cary  

  
 CELLULAR AND MOLECULAR BIOLOGY 
 P-3014 FLP/FRT - Mediated Site-specific Excisional Recombination in Tomato 

D. Gidoni, The Volcani Center, J. Feiler, A. Mett, R. Vunsh, and L. Murakhovsky 
  
 EMBRYOGENESIS/REGENERATION/MICROPROPAGATION 
 P-3006 In Vitro Rapid Propagation of Valerian (Valeriana officinalis), a Medicinal Plant 

Adriene Lucas, Fort Valley State University, K. Knowles, and Sarwan Dhir 
  
 GENETICS 
 P-3007  DNA Genotyping of Flowering Cherry Germplasm Using Simple Sequence Repeats 

H.-M. Ma, USDA/ARS, and M. R. Pooler 
  
 IN VITRO TOOLS, TECHNIQUES, AND OPTIMIZATION 
 P-3008  In Vitro Culture of Nematode on Vegetable Crops 

Payal Lodha, University of Rajasthan Jaipur, M. A. Qureshi, and U. Kant 
 

 PLANT TRANSFORMATION 
P-3009  CWB and DBM Resistant Brassica oleracea Plants Transgenic for cry1Ba1 

M. C. Christey, AgResearch, R. H. Braun, E. Conner, J. Reader, and C. Voisey 
P-3010  In Vitro Morphogenetic Studies in Azadirachta indica A. Juss 

V. K. Gautam, University of Delhi, and N. Gautam  
P-3011 Wheat Embryogenesis In Vivo and Embryoidogenesis from Microspores In Vitro: Similarity and Difference 

Nataliia Nadvodniuk, Scientific Research Institute of Vegetable Growing 
 

 SECONDARY PRODUCTS 
P-3012  Elicitation of Glycyrrhiza glabra L. Culture In Vitro 

J. Rimakova, Charles University in Prague, L. Tumova and J. Dusek  
 

 STRESS RESISTANCE 
P-3013  Barley HVA1 Gene Confers Salt Tolerance in R3 Transgenic Oat 

H. F. Oraby, Michigan State University, C. B. Ransom, S. Kravchenko, and M. B. Sticklen 
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VERTEBRATE/TOXICOLOGY POSTER ABSTRACTS 
 
 BIOTECHNOLOGY 
 VT-3000 Behavior of NS0 Cultures in High Efficiency Media 

W. Whitford, HyClone, J. Manwaring, and B. Barnett 
VT-3001  Development of a Novel Composite Skin Substitute for Clinical and Research Application 

H. Torfi, Invitrx, R. K. Kordestani, E. Elmore, and J. S. Steinberg  
VT-3002  Growth & Functionality of Cells Cultured on Self-Assembled Monolayers (SAMs) 

A. Doss, Louisiana Tech University, R. Aitha, J. Roldan, D. Kuila and D. K. Mills 
  
 CELLULAR MODELS 

VT-3003 Determination of Optimal Extract Concentrations of Cassia occidentalis Used to Inhibit Histamine Release from 
MC/9 Mast Cells 
G. W. Kalmus, East Carolina University, and S. A. Moore 
 

 CELLULAR AND MOLECULAR BIOLOGY 
VT-3004  Molecular Basis Study of Human Resistance to Thyroid Hormone Syndrome (RTH-Syndrome) 

W. Wan, University of California-Davis, and M. L. Privalsky  
VT-3005 Radiation Induced Double Strand Breaks, Mitotic Delay, and Cyclin Dependent Signaling in the NIH/3T3 

Fibroblast 
G. W. Kalmus, East Carolina University, M. J. Cariveau, and C. J. Kovacs 

VT-3006 Cytometric Viability Assays of Human Corneal Epithelial Cells (Hce-T) Grown on Tissue Culture Plastic and a 
Biomaterial 
Ann M Wright, CIBA Vision Corporation, Mary Mowrey-McKee, and Alana Renaud 

  
 DIFFERENTIATION CELLS 

VT-3007  Human Amniotic Epithelial Cells as a Potential Source of Stem Cells 
Masakatsu Takeuchi, Kanagawa Cancer Center Research Institute, Tomoko Echigoya, Hiromasa Hori, Fumiki 
Hirahara, and Shigeru Yasumoto 

 
 IN VITRO TOOLS, TECHNIQUES, AND OPTIMIZATION 

VT-3008 The "Neglected R": The Reluctant Replacement of In Vivo Animal Toxicity Testing by Validated In Vitro Test 
Methods 
S. Dhruvakumar, People for the Ethical Treatment of Animals, T. K. Seidle, and J. T. Sandler 

  
 
 
SYMPOSIUM ABSTRACTS 
 
STEM CELLS IN AQUATIC ORGANISMS 
A-17 
Stem Cell Biology of the Colonial Protochordate, Botryllus 
schlosseri.  Diana J. Laird, Irving L. Weissman, and ANTHONY 
W. DE TOMASO. Stanford University School of Medicine, 
Dept of Pathology, Stanford, CA 94305. E-mail: 
tdet@stanford.edu 
  
The protochordate Botryllus schlosseri has several life history traits 
which make it an excellent new model organism for stem cell 
research. As an ascidian, B. schlosseri is born a chordate tadpole 
larvae which soon metamorphs into an invertebrate adult body 
plan. The adult form is colonial, and immediately initiates a 
lifelong, recurring budding cycle which results in an ever 
expanding colony of  asexually derived individuals. This process, 
called blastogenesis, is initiated by by toti- or pluripotent stem 
cells found in both the circulation as well as the body wall of the 
existing individuals, and results in the regeneration of the entire 
colony on a weekly basis. In addition, these stem cells can be 
transferred from individual to individual via a natural 
allorecognition reaction which can result in the vascular fusion of 
two individuals. Once transferred, these stem cells have the ability 
to expand and differentiate in the other individual, often resulting 
in a situation where the germline and/or soma of one individual is 
lost. This process, called stem cell parasitism (SCP), has a genetic 
basis and we have identified winner and loser strains in our B. 

schlosseri breeding program. Current results of these studies will 
be discussed.  
 
A-19 
Cell Cultures from Marine Elasmobranchs (Sharks, Skates) and 
Sea Urchin.  A. Parton1, L. Dowell1, J. Rafferty2, J. N. Forrest, 
Jr.1,3, J. Boyer1,3, C. Bayne4, and D. BARNES1.  1Mount Desert 
Island Biological Laboratory, Salsbury Cove, ME; 2Bates College, 
Lewiston, ME; 3Yale University School of Medicine, New Haven 
CN; and 4Oregon State University, Corvallis, OR. Email: 
dbarnes@mdibl.org 
 
Cultures were initiated from dogfish shark (Squalus acanthias) 
rectal (salt) gland, spiral gut, brain, kidney and embryo and skate 
(Raja erinacea) liver and embryo. Cell type-specific modification 
of medium with peptide growth factors, nutrients and purified 
proteins allowed survival, attachment and proliferation, with 
continuously growing multipassage cultures arising from shark 
brain, embryo and spiral gut and skate embryo. The other cell 
types have been passaged, but have not been cultured long 
enough to judge the potential for long-term growth in the current 
medium formulations. All cultures tested positive for telomerase, 
with the skate embryo culture showing much higher telomerase 
activity than the other cultures. Assay for cell proliferation by 
BrdU incorporation carried out on shark brain, kidney and rectal 
gland cultures showed clearly that cells were proliferating. Kidney 
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RNA INTERFERENCE WORKSHOP cultures expressed the shark Na-K-2Cl cotransporter, liver 
expressed the Oatp anion transporter and embryo expressed the 
MRP2 xenobiotic transporter, consistent with tissue-specific 
expression of these proteins in vivo. Transfection with plasmid 
containing a reporter gene under the regulation of the 
cytomegalovirus early promoter-enhancer was successful with in 
cultures of several shark cell types. We also established a cell 
culture system for the sea urchin Strongylocentrotus 
droebachiensis. Of 6 tissues whose cells were placed in culture, 
two (Polian vesicle and axial organ) yielded long-term survivors 
that have begun to proliferate in vitro. Other cultures yielded 
thraustochytrid protists that are common parasites of marine 
invertebrates. Supported by 5 P30 ES-03828, P20 RR-16463 and 
a grant from the Maine Marine Research Fund. 

W-1 
RNA Interference in Mammalian Cells, Principles, and Appli-
cations. JOHN J. ROSSI. Division of Molecular Biology, Beck-
man Research Institute of the City of Hope, Duarte, CA 91010. 
E-mail: jrossi@coh.org  
 
RNA interference, or RNAi, is a term used to refer to a group of 
related gene silencing mechanisms sharing many common 
biochemical components in which the terminal effector molecule 
is a small 21-23 nucleotide antisense RNA. One mechanism 
utilizes a relatively long, double stranded RNA (dsRNA) `trigger` 
which is processed by the cellular enzyme Dicer into short, 21-23 
nucleotide dsRNAs referred to as small interfering RNAs 
(siRNAs). The strand of the siRNA that is complementary to the 
target RNA becomes incorporated into a multi-protein complex 
termed the RNA-induced silencing complex (RISC), where it 
serves as a guide for endonucleolytic cleavage of the mRNA 
strand within the target site, leading ultimately to subsequent 
degradation of the entire mRNA; the anti-sense siRNA can then 
be recycled. The term siRNA is now generally used whenever the 
antisense strand is completely complementary to the mRNA 
target site. The siRNA may consist of two separate, annealed 
single strands of 21 nucleotides, where the terminal two 3’ 
nucleotides are unpaired (3’ overhang). Alternatively, the siRNA 
may be in the form of a single stem-loop, often referred to as a 
short hairpin RNA or shRNA. Typically, but not always, the 
anti-sense strand of siRNAs is also completely complementary to 
the sense partner strand of the si/shRNA. In mammalian cells, 
long dsRNAs (usually greater than 30 nucleotides in length) 
trigger the interferon pathway, activating protein kinase R (PKR) 
and 2`-5`-oligoadenylate synthetase2 (2’OAS). Activation of the 
interferon pathway can lead to global down regulation of 
translation as well as global RNA degradation. However, shorter 
siRNAs (less than 29 base pairs) modeled after Dicer products 
that are exogenously introduced into mammalian cells have been 
reported to bypass the interferon pathway. Vectors that allow 
programming of cells to produce short hairpin RNAs or siRNAs 
have also been developed. Both of these approaches have been 
successfully utilized to initiate RNAi in mammalian cells. This 
presentation will provide an overview of RNAi in human cells as 
well as describe several methods for activating RNAi including 
synthetic and vector expressed siRNAs. Mechanisms of action as 
well as applications to both cancer and infectious disease targets 
will be described. 

 
A-36 
The Manzanar Project: Down to Stems and Seeds Again.  
GORDON H. SATO.  The Manzanar Project, Home Office: 27 
Cedar Street, Wendham MA 01984 and Field Office: Ministry of 
Fisheries, State of Eritrea, Box 18, Massawa, Eritrea.  E-mail: 
manzanarmangrove @hotmail.com 
 
The premise of the Manzanar Project is that coastal deserts can be 
converted to rich agricultural fields through culture of algae in 
seawater ponds, and mangrove species through seawater 
irrigation.  Algae are extremely efficient in scavenging nutrients 
and photosynthesis. Our first approach was to convert algae to 
fish. Simple ponds were filled with seawater, fertilized with 
chemical fertilizers and inoculated with algae-eating mullet 
fingerlings. After four months, each fish weighed about one 
pound. We also have mass cultured brine shrimp, Artemia salina, 
on algae.  Brine shrimp in turn serve as food for a diversity of 
marine organisms such as fish and shrimp. We planted mangroves 
around the ponds to stabilize the banks. Mangrove trees grow in 
seawater in the inter-tidal zone. We noted that the trees grew as 
well as in their natural habitat. Our observation led us to suggest 
that a replacement approach, e.g. to cultivate mangrove forests in 
desert areas, might be a politically, even economically, acceptable 
approach to counter de-forestation. The growth requirements of 
plants are well known. Any plant can be grown on an inert 
substrate such as sand so long as it is watered with a solution at 
the right pH containing the known mineral nutrients, and the 
roots are provided with air. Mangrove swamps contain a dark 
mud in which organic material is continuously oxidizing and 
providing organic acids, which slightly lower the pH below that 
of sea water. Preliminary success has already been observed with 
growing mangroves in deserts with seawater irrigation. 

 
 
INTERACTIVE POSTER SESSION  

 CONTAMINANTS IN PLANT TISSUE CULTURE: NEW 
WAYS OF ATTATTACKING AN OLD PROBLEM EDUCATING THE BIOTECHNOLOGY WORKFORCE: 

CURRENT PROGRAMS FUTURE DIRECTIONS P-8 
Review of Current Plant Indexing Techniques.  CHET 
SUTULA. Agdia, Inc., Elkhart, IN  46514.  E-mail: chet@ agdia. 

E-3000 
An Approach to Biotechnology in the High School: Modeling 
DNA, RNA, and Proteins. C. A. HARRISON1 and M. Egnin2. 
1Booker T. Washington High School, and 2Center For Plant 
Biotech Research, Tuskegee University, Tuskegee, Alabama.  E-
mail: cahar313@aol.com, megnin@tuskegee.edu 

com 
 
Consistent and reliable indexing of plants in tissue culture for 
pathogens and materials of interest requires methods that are 
carefully chosen for this analytical task.  Tests for bacteria, fungi 
and viruses by culture, bioassay, ELISA and PCR are among the 
most popular methods.  This presentation will review the current 
methods and will outline promising, new methods that are just 
being introduced.  

 
A hands-on inquiry based activity was designed to help middle 
and high school students develop a better understanding of 
molecular biology through paper modeling activities. Students 
were introduced to some purposeful applications of genetic 
engineering providing a better understanding of cellular  
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functions, methods of learning how the genetic code directs the 
formation and maintenance of an organism, and hands-on 
techniques for cultivating plants by introducing traits of 
agronomical or nutritional importance. This activity uses 
manipulative in the form of paper models, to demonstrate the 
intricate process from DNA to protein synthesis. Student groups, 
using paper models, have constructed DNA molecules, 
transcribed their complementary strands of mRNA, identified the 
codons, translated the codons into the appropriate amino acids 
and, finally, assembled the resulting protein. The manipulation of 
paper models to identify mutation points resulting from deletion, 
insertion and translocation were also implemented. These 
inquiry-based activities made of multicolor interlocking 
nucleotide bases for DNA and RNA will equip students with the 
tools to become biotechnology practitioners. These activities have 
served as a logical extension to biotechnology education and have 
bridged the technology divide in underserved communities, 
especially the youth of seven Black Belt counties in Alabama. 
Through outreach activities, the Southern AgBiotech Consortium 
for Underserved Communities (SACUC) has made great 
headway in bringing sound concepts of biotech to the classroom. 
Work Supported by USDA/IFAFs and NASA. 
 
 
EDUCATION POSTER ABSTRACTS 
 
STUDENT ABSTRACT 
E-3001 
MicroArray Analysis of Renal Gene Expression in OAT3 
Knockout Mice: Comparison of Gene Expression in the Kidneys 
of OAT3 Knockout and Wildtype Mice Using the DNA 
MicroArray Mgu74Av2. A. MUDALIAR. Torrey Pines High 
School, San Diego, CA 92130. E-mail: ashwin_mudaliar 
@hotmail.com 
 
Organic Anion Transporters (OATs) are transport proteins vital 
to the cellular entry and exit of negatively charged, hydrophilic 
substances. They are most highly expressed in the excretory 
organs, such as the liver and kidney and play a crucial role in the 
excretion of drugs, cellular metabolites, environmental pollutants, 
and other potentially toxic substances. This experiment tested the 
effect of knocking out OAT3, a prominent member of the OAT 
family of genes, on expression of other genes in the kidney, in 
male and female mice. The general hypothesis was that, in an 
effort to compensate for the loss of OAT3, the expression levels of 
the other proteins involved in the ‘handling’ (metabolism and/or 
excretion) of organic anions would be altered.       Pre-experiment 
Northern Blot showed higher OAT3 expression in males, 
therefore we hypothesized that the greatest variation in expression 
levels would be seen in male mice. The novel DNA MicroArray 
Mgu74Av2 was used to test expression levels. We tested six 
samples—three knockout and three wild type male and female 
mice. After results were tabulated, genes were categorized by 
function. Overall, in male knockout mice, 475 genes showed a 
decrease in expression and 54 genes showed an increase. On the 
other hand, in female mice, 26 genes showed an increase and 36 
showed a decrease in expression. The most relevant effects were 
seen in the families of genes involved in biosynthesis, metabolism, 
and signaling.  Further steps in this experiment include 
verification of results obtained from the gene chip using qPCR 
(quantitative polymerase chain reaction). If results hold, we can 
infer that OAT3 transport proteins have physiological 
responsibilities, which include biosynthesis, metabolism, and/or 

signaling. Further experimentation is needed to verify these 
inferences. 
 
USING CELL-BASED MODEL SYSTEMS IN ASSAYS AND 
BASIC RESEARCH: A WORKSHOP IN PRACTICAL 
METHODS 
E-3002 
EpiDerm-FT: A Full-Thickness In Vitro Human Skin Equivalent 
for Wound Healing and Toxicology Applications.  P. J. 
HAYDEN, J. Kubilus, B. Burnham, C. Servattalab, and M. 
Klausner. MatTek Corporation, Ashland, MA 01721. E-mail: 
phayden@mattek.com 
 
Normal human epidermal keratinocytes (KC) and dermal 
fibroblasts (FB) were cultured to produce full-thickness skin 
equivalents with FB-containing dermal and stratified epidermal 
components and fully developed basement membrane at the 
dermal/epidermal junction (EpiDerm-FT 200, EFT). The wound 
healing response of EFT after solar UV-irradiation was compared 
to excised human skin. H&E stained paraffin sections of EFT 
showed a dose-dependent increase in apoptotic sunburn cells at 
24 h post-irradiation. After 48 h, high dose (378 mJ/cm2, metal 
halide lamp) samples showed extensive epidermal damage and 
some dermal damage. At 72 h, sunburn cells still persisted in mid 
dose samples (252 mJ/cm2), which were thinner than controls 
(indicating decreased KC proliferation) but still without major 
epidermal damage. Epidermal destruction of high dose samples 
was nearly complete at 72 h with loss of dermal matrix also 
evident. However viable basal cells remained in some areas, with 
signs of proliferation and epidermal regeneration. Between days 
5-7, substantial regeneration of the epidermis had occurred in 
both dose groups. Interleukin-8 (IL-8) and active MMP-1 
protein in the culture media were also evaluated by ELISA. A 2-
fold increase in MMP-1 was observed in irradiated samples at 24 
h. By 48 h, a 4-fold increase in active MMP-1 protein was 
observed. MMP-1 levels remained elevated until day 5, then 
gradually declined back to control levels by day 7.  Secretion of 
IL-8 occurred rapidly, reaching maximum levels (4-fold increase) 
by day 1-2 post-irradiation, then gradually returned to baseline 
levels by day 7.  Similar experiments were conducted with excised 
human skin. The response was similar to EFT. The earliest 
response was increased sunburn cell formation, with tissue 
thinning at 252 mJ/cm2 and extensive damage at 378 mJ/cm2. A 
viable, regenerative basal epidermal cell layer was also observed in 
the excised human skin at 72 h in high dose samples. These 
results show that the EFT human skin equivalent behaves 
similarly to excised human skin in terms of solar UV induced 
damage and wound healing. The model may thus prove useful for 
additional applications in dermal/epidermal wound healing 
phenomena. 
 
E-3003 
Reproducibility of EpiAirwayTM, a Differentiated Airway Tissue 
Model for Pre-clinical Drug Inhalation Studies.  PATRICK 
HAYDEN, Mitchell Klausner, Joseph Kubilus, Robert Jackson, 
and Elizabeth J. Roemer1. MatTek Corporation, Ashland, MA 
01721 and 1State University of New York at Stony Brook, Stony 
Brook, NY, 11794. E-mail: phayden@mattek.com 
 
Normal human tracheal-bronchial epithelial cells (NHBE) are 
cultured using serum free medium to form EpiAirway, a three 
dimensional tissue that closely resembles the epithelial tissue of 
the conducting airways.   The presented data were collected to 
determine the lot-to lot reproducibility of the model and assess its 
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E-3005 suitability as a tool in preclinical drug development.  Standard 
H&E stained histology and transmission electron microscopy 
(TEM) procedures were utilized to determine tissue structure.  
Transepithelial electrical resistance (TEER) measurements were 
made to assess functionality of tight junctions.  Barrier function 
was further determined by measuring resistance to apical 
treatment with 0.3 % triton X-100 (ET50 = exposure time 
required for 0.3% Triton X-100 to reduce tissue viability to 
50%).  Dot blot analysis was employed to measure mucin 
secretion. Histological cross-sections of the in vitro tissue showed 
an in vivo-like, pseudo-stratified structure.  TEM revealed 
numerous cilia on the apical surface and tight junctions between 
cells in the tissue.  Dot blot analysis demonstrated mucin 
secretion from the apical surface. During calendar year 2001, the 
ET-50 averaged 17.7 +/- 6.9 minutes (n= 26 lots).   Regarding 
TEER, prior to packaging the TEER measured 585 +/- 129 Ohm 
cm2.  Following packaging and storage at MatTek for 1 day and 
return to culture for 24 hours (to simulate overnight shipping and 
end use conditions), the TEER averaged 584+/- 139 Ohm cm2 
(n=26 lots).  Following overnight shipping to SUNY Stony Brook 
and re-culturing for 48 hours, TEER measurements were 536 +/- 
97 (n=14 lots). Based on these results, quantitative QC 
specifications have been established allowing EpiAirway tissue to 
serve as a reproducible in vitro alternative to more expensive and 
difficult animal experiments in pre-clinical airway drug 
development processes. 

The EpiOcular Tissue Model: In Vivo Versus In Vitro Draize 
Scores for Consumer Products.  M. KLAUSNER, J. Kubilus, P. 
Hayden, and J. Sheasgreen. MatTek Corporation, Ashland, MA.  
E-mail: Mklausner@mattek.com 
 
EpiOcularTM (OCL-200) is an organotypic tissue model of the 
human corneal epithelium (HCE) cultured from normal human 
keratinocytes using serum free medium.  H&E stained 
histological cross-sections show that the structure of EpiOcular 
closely parallels that of the HCE.  Previously, a prediction 
equation for eye irritation, Draize score (MMAS) =  -4.74 + 
101.7/ √ET-50, was developed by correlating the in vitro ET-50 
with Draize rabbit eye scores for 19 water-soluble chemicals from 
the ECETOC database and 41 cosmetic or personal care 
products/ingredients (ET-50 refers to the time of exposure which 
reduces the tissue viability to 50%, as determined by the MTT 
assay, in minutes).  The current study reports in vitro results for 
an additional 24 consumer products, including shampoos, hand 
soaps, laundry detergents, dishwashing liquids, and skin lotions.  
A plot of the in vivo and calculated in vitro Draize scores, when 
correlated to the line In Vivo Draize (MMAS) = In Vitro 
Calculated Draize, gave the correlation coefficient, r = 0.85; when 
a single outlier was excluded r = 0.93.  The useful range of the 
EpiOcular test was evaluated by testing surfactants at 
concentrations at which the Draize test is insensitive (MMAS 
scores < 2.0).  EpiOcular was able to distinguish between 
surfactants at concentrations 3-10 fold below this point and has 
proven extremely useful in characterizing ultramild ocular 
irritants.  Thus, the EpiOcular tissue model appears to be a 
sensitive, accurate in vitro means of predicting in vivo ocular 
irritancy for a range of consumer products and raw materials. 

 
E-3004 
A Reproducible Skin Model for Dermal Safety and Efficacy 
Testing. M. KLAUSNER, J. Kubilus, P. Hayden, and J. 
Sheasgreen. MatTek Corporation, Ashland, MA.  E-mail: 
mklausner@mattek.com 
  
The utility of any toxicological test system or method critically 
depends on the short and long term reproducibility of the 
method.  Over the past 9 years, histological observations and 
quantitative quality control test methods utilizing the MTT assay 
have established a high level of intra-lot and inter-lot 
reproducibility for MatTek’s organotypic skin model, 
EpiDermTM.  Interestingly, the MTT assay can distinguish 
between standard EpiDerm (EPI-200) and hydrocortisone free 
EpiDerm (EPI-200-HCF) whereas histologically, the tissues are 
remarkably similar. Quality control testing on each lot of tissue 
consists of exposing the tissue to 1% Triton X-100 (TX) and a 
negative control (NC), ultrapure water.  Using the MTT assay, 
an exposure time which reduced the tissue viability to 50%  (ET-
50) was determined.  For EPI-200 produced in 1995 (112 lots), 
the ET-50 for TX averaged 6.64± 0.79 hrs; the optical density 
(OD) for NC was 1.495±0.126; during the first 9 months of 
calendar year 2000 (89 lots), the averages were 6.76±1.11 hrs and 
1.627± 0.164, respectively. For EPI-200-HCF, used for cytokine 
release studies, the ET-50 averaged 9.02±1.16 hrs and the NC 
was 1.490± 0.165.  Assays for dermal irritancy, corrosivity, and 
phototoxicity have been developed using EpiDerm. Correlation 
of in vivo irritation data to in vitro assay results for 4 sets of 
materials gave correlation coefficients of 0.85 and 0.96.  For 
corrosivity, sensitivity of 87.5%, and specificity of 86.1% were 
obtained in a multi-lab, international blinded study of 24 
unknowns.  In a similar multi-lab phototoxicity study on 10 
blinded materials, the sensitivity and specificity were 86.7% and 
93.3%, respectively. Thus, the EpiDerm tissue model provides a 
reproducible, non-animal means to test materials and/or products 
for a variety of skin related issues. 

E-3006 
Characterization of New Buccal and Gingival Epithelial Tissue 
Models.  J. KUBILUS, B. A. Breyfogle, J. E. Sheasgreen, P. J. 
Hayden, P. Wertz1, B. A. Dale2, J. R. Kimball2, and M. Klausner.  
MatTek Corporation, Ashland, MA; 1University of Iowa, Iowa 
City, IA; and 2University of Washington, Seattle, WA.  E-mail: 
jkubilus@mattek.com 
 
Three-dimensional models of the human oral epithelia, exhibiting 
a buccal or gingival phenotype have been developed using normal 
human oral epithelial cells cultured in serum free medium.  Two 
versions of buccal tissue contain 8-12 and 25-35 cell layers  
(designated B12 and B35, respectively) with cells becoming 
increasingly squamous toward the apical surface have been 
developed.  No evidence of cornification is present in histological 
slides and immuno-staining shows the expression of cytokeratin 
K13 in the suprabasal layers.  Cytokeratin K4, the expression 
partner of K13, has also been detected by immuno-blotting.  
These features are characteristic of buccal epithelium.  The 
gingival tissue (G13) has 9-13 layers of viable, nucleated cells and 
is partially cornified at the apical surface.  When exposed to the 
surfactant Triton X-100, an exposure time of 52+/-20 minutes 
(n=31) reduces the viability of B12 to 50% as determined by an 
MTT assay.  For G13 and B35, a similar exposure of >8 hours is 
required to damage the tissue to the same extent.  Lipid analysis 
of B12 revealed that, of the ceramides important in the barrier of 
epidermis, only ceramide 2  (C2) was present, a result which 
matches that of human buccal tissue.  B35 contained ceramides 
C2 and C3 in a ratio of 3.1:1 and G13 showed the presence of 
the three least polar ceramides, C1, C2, C3, in a ratio of 1: 8.2 : 
4.5, respectively.  The absolute amounts of ceramide in B12, 
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B35, and G13 also varied significantly.  Cultures contained 1.0, 
4.5, and 8.2 ug/cm2, respectively.  However, G13 was not as 
cornified as human hard palate, which contains all ceramides 
normally present in epidermis, C1-C7.  The good 
correspondence between these tissues and those of native oral 
epithelia leads us to believe the tissues will be useful for a broad 
variety of basic and applied oral cavity studies. 
 
E-3007 
Normal Human Dendritic Cells: A Tool to Study Allergic and 
Immunological Reactions In Vitro.  SEYOUM AYEHUNIE, 
Sarah Lamore, Kristen Bellevance, Rachael Lappen, John 
Sheasgreen, Patrick Hayden, and Mitchell Klausner.  MatTek 
Corporation, Ashland, MA 01721.  Email: sayehunie@ 
mattek.com 
 
Dendritic cells (DC) or Langerhans cells (LC) are immunological 
cells of the body, which play a key role in allergic reactions and 
infectious diseases.  However, widespread experimental use of DC 
has not occurred since previously used methods of harvesting DC 
directly from tissue result in poor yields, short survival time, and 
rapid phenotypic changes.  Currently, we have developed a new 
method of generating DC from CD34+ progenitor cells harvested 
from human umbilical cord blood.  This method resulted in an 
average increase of 205 ± 86 fold (n = 15) in DC number versus 
previous methods.  The DC express CD1a, HLA-DR, and co-
stimulatory molecules (CD40 and CD80), and can be cultured 
for up to 36 days with no significant change in cell number or 
phenotype.  Transmission electron microscopy showed the 
presence of Birbeck granules, a key ultrastructural marker of DC, 
over the duration of the culture period.  The DC contain 
plasmacytoid (CD123+/cd11c-) and myeloid (CD11c+/cd123+) 
populations and can be frozen and recovered with a viability of 
80-90%.  Exposure of the DC to external stimuli such as 
lipopolysaccharide (LPS), phorbol-12-myristate-13-acetate 
(PMA), and interferon-• (IFN- •), caused a reproducible (n = 4), 
high level of gene and protein responsiveness in terms of IL-12, 
macrophage inflammatory protein (MIP)-1•, MIP-3•, IL-6, and 
TNF-• expression.  DC pulsed with the neo-antigen, keyhole-
limpet hemocyanin (KLH), or the recall-antigen, tetanus toxoid, 
induced autologous T-cell proliferation as measured by 5-bromo-
2-deoxyuridine (BrdU) incorporation.  Functionally, the DC 
were also shown to: 1) express foreign genes following 
transfection, 2) migrate in response to chemotactic factors such as 
granulocyte/monocyte colony stimulating factor (GM-SCF) and 
MIP-3•, 3) become infected following exposure to HIV-1.  Thus, 
these cells are likely to be useful in a broad variety of allergic and 
immunological studies.  
 
E-3008 
Human Vaginal-ectocervical Tissue Model for Microbicidal 
Irritation Studies.   S. AYEHUNIE1, C. Cannon1, S. Lamore1, K. 
Bellevance1, J. Kubilus1, C. Owens2, J. Pudney3, D. Anderson3, J. 
Sodroski2, M. Klausner1, and J. Sheasgreen1.  1MatTek 
Corporation, Ashland, MA; 2Dana Farber Cancer Institute; and 
3Brigham and Women Hospital, Boston, MA.  E-mail: 
sayehunie@mattek.com 
 
Acquired immunodeficiency syndrome (AIDS) is now the fourth 
most common cause of death worldwide. In the last 22 years, 
more than 65 million people have been infected with the virus. 
Infection through the vaginal-ectocervical (ECV) tissue is 
believed to be the main route for heterosexual transmission of 
HIV in women.  Currently, an appropriate in vitro human tissue 

model that mimics these squamous epithelial tissues is lacking.  
Recently, a tissue culture based model of the vaginal epithelium 
has been developed.  Normal, human ECV epithelial and 
dendritic cell co-cultures were used to form a three-dimensional 
tissue using specially formulated serum free medium.  The three-
dimensional in vitro engineered tissue reproduces many of the 
histological and ultrastructural features including basal, parabasal, 
glycogenated intermediate, and the superficial cell layers.  RT-
PCR experiments using multiplex primers showed that 
upregulations of genes for IL-6, TNF-•, Il-1β, and GM-CSF in 
response to external stimuli such as LPS and PMA. Preliminary 
experiments investigated the use of this tissue model and the 
MTT tissue viability assay for predicting microbicidal ECV 
irritation.  Different concentrations of Nonoxynol-9 (N-9), 
carageenin-I, and methyl cellulose were dosed topically on the 
tissue model and the viability of the tissue was determine by 
MTT.   The results indicate that the viability of the tissue for  N-
9 (0.1%) was at 51%.  In contrast, Caragennin at a concentration 
of 20% resulted in a 77% viability and no effect was observed for 
methyl cellulose at a concentration of up to 20%.  Furthermore, 
H & E staining showed damaged superficial layer following N-9 
treatment as low as a concentration of 0.1%. Initial 
experimentation also showed that HIV virions do not pass freely 
through the tissue but they infect cells in the reconstructed 
vaginal-ectocervical tissue model.  In conclusion, the tissue model 
could serve as a useful tool to screen new or existing virucides and 
microbicides for vaginal toxicity and microbicidal efficacy. It 
should also provide a cost effective means to assess HIV and other 
sexually transmitted disease related issues while reducing species 
extrapolation related to the use of laboratory animals.   
 
SILENT EDUCATION ABSTRACT 
E-3009 
The Effect of pH on Bioluminsecent Dinoflagellates. PETER 
DOUGLAS CLARK. St. Andrews Episcopal School, Ridgeland, 
MS 39157.  Email: kd5eeq@yahoo.com 
 
The purpose of this project was to determine if pH affected the 
bioluminescence of Pyrocystis fusiformis, a marine dinoflagellate. It 
was hypothesized that varying pH levels would affect the 
bioluminescence produced by P. fusiformis.  Fourteen flasks were 
set up with 2 cultures of P. fusiformis and dydrochloric acid or 
sodium hydroxide was used to vary the pH in the experimental 
groups.  Data were collected the first time by measuring the light 
emitted by the dinoflagellates shortly after addition of the acid or 
base. All tests were done with 1 minute of stirring and 2 minutes 
of data collection.  In all the cultures tested, the varying pH did 
affect the bioluminescence of P. fusiformis.  The group containing 
pH 9.0 had the highest light average (in lux), while pH 7.5 had 
the lowest light average. The pHs 6.5, 9.0, and 9.5 peaked in 
light on the second day only to plummet the next day.  The 
lowest group average of 0.65 lux was held by pH 6.5 on the 4th 
day.  Dinoflagellates respond to mechanical or chemical 
stimulation by emitting characteristic patterns of light. These 
patterns were found to be different in the various pHs. Evidence 
was collected that indicated dinoflagellates also react to light of 
certain wavelengths. 
 
STUDENT ABSTRACT 
E-3010 
Context-Dependent Binding by the MYC Oncoprotein: the 
Cellular Basis for Sustainable Tumor Regression.  MICHAEL Y. 
LIN.  Lab of Dr. Dean Felsher, Stanford University, Stanford, 
CA 94305.  Email: tersus@ hotmail.com 
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Research has shown that even temporary inactivation of the 
oncogene c-MYC can induce osteosarcoma tumors to regress. 
Surprisingly, when MYC is reactivated in these differentiated 
cells, the oncogene lacks the ability to reinduce tumorigenesis. 
Once this phenomenon is better understood, oncogene 
inactivation will hold much promise in the clinic.  The 
hypothesis tested here is that the MYC oncoprotein, a 
transcription factor, binds to target loci differently upon 
reactivation, depending on cellular context (differentiated or 
cancerous state), which produces the behavioral change in 
response to MYC.   Murine cancer cell lines containing a 
conditionally regulated MYC transgene were compared across 
three conditions: “MYC-activated” (MYC on for 48 hours; 
cancerous); “MYC-inactivated” (MYC off 48 hours; 
differentiated); and “MYC-reactivated” (MYC off 48, then on 20 
hours; differentiated).  First, a cDNA microarray assay showed 
global changes in gene expression. Genes were selected for further 
study by a short, custom-written Perl program that searched for 
MYC binding loci in promoter regions, as well as confirmation of 
microarray results by RT-PCR. A chromatin 
immunoprecipitation (ChIP) assay showed up to 5-fold changes 
in the binding of MYC to target loci.  The results suggest that 
MYC’s inability to reinduce tumorigenesis may stem from 
compromised regulation of target genes, which in turn may come 
from a change in MYC’s binding to target loci. Therefore, cellular 
context affects a cell’s vulnerability to the oncogene through 
binding and regulation of target genes. Future work will identify 
factors that affect MYC’s binding and bring oncogene 
inactivation therapy one step closer to the clinic. 
 
 
PLANT POSTER ABSTRACTS 
 
BIOTECHNOLOGY 
P-3000 
In Vitro Conservation of Temperate and Minor Fruit Crop 
Germplasm at NBPGR in India. SANDHYA GUPTA. National 
Bureau of Plant Genetic Resources, New Delhi-110 012, India. 
E-mail: sandhya@nbpgr.delhi.nic.in  
 
The entire Himalayan region from Jammu and Kashmir to 
North-eastern Hill (NEH) region has one of the richest genetic 
diversity of exotic, local and wild germplasm of temperate fruit 
crops. Genera growing wild in NEH region and other parts of 
Himalaya include Cotoneaster, Docynia, Fragaria, Malus, Morus, 
Prunus, Pyrus, Ribes, Rubus and Sorbus, having a number of 
species which can be potentially utilized.  Conservation of 
temperate and minor fruit germplasm for the use of crop 
improvement is imperative. In India, National Bureau of Plant 
Genetic Resources (NBPGR) is the nodal organization for 
managing the plant genetic resources.  The National Genebank at 
NBPGR has a large ex situ conservation facility with the seed 
bank having a capacity to conserve 1.0 million accessions, cryo 
bank to conserve 0.25 million accessions and in vitro bank to 
conserve 2,500 accessions. National Plant Tissue Culture 
Repository at NBPGR is the unique multi-crop repository with 
the objective of conservation of genetic resources of vegetatively 
propagated crops using in vitro and cryopreservation techniques 
on a short- medium- and long-term basis. Presently, ~25,000 in 
vitro cultures of 1,455 accessions belonging to 45 genera with 
124 species are being conserved in the Repository under short- 
and medium-term storage. It includes 107 accessions of 
temperate and minor fruit crops namely, Aegle, Actinidia, 

Fragaria, Malus, Morus, Prunus and Rubus, which are being 
conserved, with subculture durations of 4-12 months using slow 
growth techniques. For long-term conservation, experiments are 
continued to develop cryopreservation protocols using various 
techniques. Using encapsulation-dehydration technique, 20% 
regeneration was obtained in Morus alba, after liquid nitrogen 
exposure, without callus. Development of a national database on 
plant genetic resources at NBPGR would further strengthen the 
conservation and utilization of germplasm.  
 
P-3001 
Development of a Micropropagation Technique for Peanut 
(Arachis hypogaea).  A. S. WILLIAMS, M. Egnin, D. Mortley, 
and L. S. Crawford. Center for Plant Biotechnology Research, 
Tuskegee University, Tuskegee, Alabama 36088. E-mail: megnin 
@tuskegee.edu 
 
Numerous protocols for efficient peanut regeneration have been 
developed and are widely used in peanut crop improvement 
efforts. Even with the numerous protocols there is still a lack of 
micropropagation techniques for germplasm maintenance in vitro 
using regenerated plantlets. In vitro micropropagation offers a 
solution in which several clones (plantlets) can be produced from 
a single regenerated peanut plant; thus enabling the transfer to 
greenhouse without loss of valuable germplasm. We sought to 
develop a reliable system to clonally propagate peanut plants. The 
primary branch from the main stem of in vitro plants from two 
peanut cultivars (Georgia red and New Mexico Select) were used as 
multiple explants source to establish in vitro cultures. Single 
plantlets, produced on Murashige and Skoog medium (MSO), 
were excised and sub-cultured in MSO supplemented with 
5mg/L gibberellic acid (MMGA3) and MSO supplemented with 
putrescine, ascorbic acid, arginine, panthothenic acid, and 
gibberellic acid (MMADV) to increase the proliferation of shoots. 
The highest rate of auxiliary shoot proliferation was induced on 
MMGA3. The micropropagated clones established well and 
rooted on both media in six to eight weeks of culture. Studies are 
being performed to confirm various factors responsible for 
successful shoot proliferation and rooting. These preliminary 
results may provide novel approaches for maintaining multiple 
plantlets from a donor transgenic peanut plant. Work supported 
by NASA and USDA. 
 
P-3002 
Analysis of Gene Expression in Yam (Dioscorea rotundata) During 
Dormancy.  S. KONE-COULIBALY, M. Egnin, G. He, and C. 
S. Prakash. Center for Plant Biotechnology Research, Tuskegee 
University, Tuskegee, Alabama 36088. Email: megnin@ 
tuskegee.edu 
 
Yam, specifically white Guinea yam, is an important source of 
carbohydrate for people in many developing countries. Although 
past research has focused on genetic manipulation for new 
improved varieties, dormancy creates a major problem for plant 
breeders by restricting the rate at which new clones can be 
available to increase the number of generations to more than one 
within a year. Dormancy in yam is an important adaptive 
mechanism that allows for long-term storage and helps to 
maintain organoleptic quality during storage. The physiological 
and molecular mechanisms that trigger the onset and the 
breaking of dormancy are not fully understood. Thus, elucidating 
the molecular changes during post-harvest storage in yams would 
help to understand the process of tuber dormancy. The objective 
of this study was to investigate dormancy at the molecular level 
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The purpose of this research is to conduct comparative analysis of 
potato plants cultivated in vitro, depending on length of 
cultivation in vitro.  It has been studied the effect of length of 
potato plants cultivation in vitro on hormone concentration in 
sprouts. Both plants cultivated in vitro and plants transferred 
from test-tube into the ground were studied.  Plants that passed 
two passages and became recovered were also studied in 
comparison with ones cultivated in vitro. It was established that 
long cultivation in vitro led to reduction of cytokinins content, 
which showed both under plants cultivation in test-tube and also 
under the ground conditions. Therefore particular qualities of 
protractedly cultivated in vitro plants were revealed irrespective of 
its growth conditions before taking a sample of hormones 
analysis. It was indicated cytokinins’ contents reduction in 
overground level – it is one more characteristic feature of potato 
plants being cultivated in vitro for a long time. In the research 
transplantation as showed withering and further destruction of 
plants, being cultivated in vitro for a long time.  The received 
data about low content of Abscisic Acid (ABA) in plants 
cultivated in vitro or just transplanted into the ground play an 
important role, because ABA is significant component in 
regulation and closing of stoma under the water deficiency if 
plants have been transplanted into the ground. Long growing 
response of plant to the water deficiency is typical also as reaction 
of rapid stoma to the water deficiency. The above response is 
connected with evolution of root system that provides water 
absorption by plants. There were analyzed the availability of 
auxins that are important in stimulation of the formation and 
growth of side and additional roots.   Growth activation of roots 
as an essential part of plants’ adaptation to growth in the ground 
supposes increase of auxins’ consumptions. It only under these 
two conditions is clear to see negative influence of long 
cultivation in vitro to ability of plants in providing with auxins. 
The result of the research is that plants cultivated in vitro or just 
transplanted into the ground are incapable to produce ordinary 
for plants quantity of ABA.  The cytokinins under these 
conditions play the most important role in providing of sprout 
and root growth coordination in compliance with biotope.  Thus 
different activities of potato plants cultivation in vitro have an 
effect in its hormonal state. It shows in reduction of cytokinins 
content in plants’ sprouts and also in abrupt auxins level decrease 
under the transplantation into the ground condition. As 
hormones play an important role in the root formation 
regulation, hormonal state modification of potato plants under 
the long cultivation in vitro process could be one of the reasons of 
test-tube potato plants poor adaptation under the ground 
condition. 

by using SDS-PAGE and RNA fingerprinting methods to profile 
protein expression of dormant yam tubers incubated at 32°C ± 
2°C, for 0, 2, 4, 7, and 15 days with a relative humidity of 50% ± 
5%. Protein accumulation followed a temporal pattern; however, 
the levels decreased at sprouting. Results of cDNA-AFLP using 
different primer combinations revealed an array of transcript 
derived fragments (TDFs). About 17% of the TDFs were 
physiologically regulated either up or down or transiently 
induced, while 83% were expressed constitutively. It thus appears 
that important biochemical and physiological processes are 
involved in yam dormancy. This study may provide a tool for the 
genetic manipulation of yam dormancy for improved varieties 
thus help to increase the number of yam generations to more 
than one within a year. Work supported by USDA. 
 
P-3003 
Molecular Approach to the Process of Sweetpotato (Ipomoea 
batatas L.) Microstorage Root Production In Vitro. P. 
KARANJA, M. Egnin, L. S. Crawford, J. Williams, C. Williams, 
and D. Mortley. Center for Plant Biotechnology Research, 
Tuskegee University, Tuskegee, Alabama 36088.  E-mail: 
megnin@tuskegee.edu 
 
The use of in vitro produced sweetpotato storage roots represents 
a promising tool for clean, visual and molecular screening of the 
development process that would allow for crop improvement. 
Due to different environmental and genetic variation among 
different varieties, extensive investigations of the molecular 
mechanism involved in tuberization process remains poorly 
understood. A few recently published works have only focused on 
field grown plants. In-depth study, enabling insight into the 
molecular process of sweetpotato microstorage root formation in 
vitro, is fundamental to forming a complete picture of the 
development of storage root. To develop a molecular approach to 
the process of sweetpotato microstorage root formation, starch, 
sporamin and ß-amylase were used as biochemical markers. In 
normal field grown plants both native proteins are undetectable 
in organs other than the storage roots. Microstorage roots were 
produced in Hoagland solution as previously described (Egnin et 
al., 2003) and subjected to anatomical structures, starch content, 
and total soluble protein analyses. The pattern of protein 
expression was compared to that of normal field grown plants 
using SDS-PAGE, and Western blot analysis with antibodies 
specific to sporamin and ß-amylase. Results indicated that starch 
content and granules distribution within the microstorage roots 
and the anatomical structures of developing and developed 
microstorage roots were similar to those obtained from normal 
field grown plants. Both sporamin and ß-amylase were readily 
detectable by Western immunoblot. Like field grown plants, the 
relative levels of sporamin and ß-amylase temporally increased as 
root development progressed. The increased accumulation of 
starch was concomitant with sporamin and ß-amylase expression. 
Currently RNA fingerprinting techniques (cDNA-AFLP) are 
being used to profile differentially expressed genes during in vitro 
storage root development. Work Supported by NASA, USDA, 
and RCMI. 

 
P-3005 
The Plastome:  An Attractive Platform for the Expression of 
Novel Microbial Resistance Genes. T. A. RUHLMAN1,2, K. 
Rajasekaran2, and J. Cary2.  1Dept. of Biological Sciences, 
University of New Orleans and 2SRRC ARS USDA, New 
Orleans, LA 70124-4305. Email: truhlman@srrc.ars.usda.gov 
   
Phytopathogens and mycotoxin producing saprophytes, can 
significantly impact the value of commodity crops and cause 
concern for food and feed safety.  Introduction of microbial 
resistance may be achieved through genetic manipulation of 
susceptible crop species.  Genetic transformation of plastid 
genomes via particle bombardment offers many benefits over 
nuclear transformation.  For example, proteins can accumulate to 
high levels (up to 50% of total soluble protein) due to increased 
expression; proteins of interest are retained within the chloroplast 

 
P-3004 
Comparative Analysis of Potato Plants’ Hormonal Balance Under 
the Different Duration of Cultivation In Vitro Conditions.  
IHOR M. KAPLAN.  Scientific Research Institute of Vegetable 
Growing, Ukraine. Email: ihkaplan@ukr.net 
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envelope protecting them from degradation by host cytoplasmic 
proteases; maternal inheritance of oganellar genomes allows for 
control of transgene escape through pollen and single copy 
insertion through homologous recombination eliminates 
complications such as transgene silencing.  Our research aims to 
confer resistance to microbial pathogens and mycotoxin 
producers by stable integration and expression of novel antifungal 
genes in the plastid genome.  Tobacco transformants were 
identified by repeated rounds of selection on regeneration media 
with toxic levels of spectinomycin, resistance to which was 
conferred by the aminoglycoside-3’-adenyltransferase (aadA) gene 
in the transformation cassette.  PCR analysis with primers specific 
for our transgene has confirmed integration in the plastid 
genome.  Western analysis confirms the presence of the gene 
product in higher abundance in chloroplast transformants over 
nuclear.  We propose that antimicrobial peptides/proteins will be 
produced and retained within the chloroplast envelope of 
transformed plants.  When organelle lysis occurs as cells exhibit 
the hypersensitive response to microbial invasion, these gene 
products will be released at high concentration at the site of 
infection, thus inhibiting pathogen advance and spread of disease 
and/or production of toxin.  
 
EMBRYOGENESIS/REGENERATION/ 
MICROPROPAGATION 
P-3006 
In Vitro Rapid Propagation of Valerian (Valeriana officinalis) a 
Medicinal Plant.  ADRIENE LUCAS, K. Knowles, and Sarwan 
Dhir. Center for Biotechnology, Fort Valley State University, 
Fort Valley, GA 31030. Email: dhirs0@fvsu.edu 
  
Valeria (Valeriana officinalis L.) is a hardy, perennial, flowering 
plant used as an herbal medicine. The roots contain a compound, 
Valerian, an excellent remedy for anxiety, nervous tension and 
insomnia. In order to produce Valerian on large scale a mass 
propagation method for Valeria is desirable. The population of 
this plant is decreasing drastically due to poor seed germination. 
Improvement of this plant by traditional breeding methods is 
labor intensive and time consuming. To date, no in vitro study of 
this valuable medicinal plant has been reported.  Therefore, a 
protocol using in vitro culture for rapid regeneration of Valeria 
was investigated. Different explants were cultured on Murashige 
and Skoog’s (MS) media supplemented with various 
concentrations of Benzylaminopurine (BAP), Kinetin (KN) and 
Thidiazuron (TDZ) alone or in combination with Naphthalene 
acetic acid (NAA).  The highest number of shoots of 22-30 was 
regenerated from leaf explants cultured on MS medium 
supplemented with 1.0 mg/L BAP.  Other explants such as the 
shoot apex on the same media produced only 22 shoots. The 
regenerated shoot rooted either on all or half strength MS media 
containing various concentrations of NAA and or Indole butyric 
acid (IBA).  
 
GENETICS 
P-3007 
DNA Genotyping of Flowering Cherry Germplasm Using Simple 
Sequence Repeats. H.-M. MA and M. R. Pooler. USDA/ARS, 
Floral and Nursery Plants Research Unit, US National 
Arboretum, 3501 New York Ave., NE, Washington, DC 20002. 
Email: mah@ars.usda.gov  
 
Simple sequence repeat (SSR) technology has been the molecular 
marker of choice for germplasm genotyping, due largely to its 
high polymorphism and transportability among different species. 

A set of nine SSR primers, originated from peach (P. persica L.), 
sweet cherry (P. avium L.) and sour cherry (P. cerasus L.), was 
used to survey the genetic relationships in a living collection of 
more than sixty accessions of ornamental cherries at U.S. 
National Arboretum. Some of these accessions are asexually 
propagated cultivars or clones; some were grown as seedlings from 
controlled pollinations; and the majority are open-pollinated 
seedlings grown from seeds collected either from wild or 
cultivated environments in various regions around the world. 
Extremely high levels of polymorphism were exhibited among the 
materials studied, with over 250 alleles detected. One of the nine 
primer sets, [AB], was derived from chloroplast sequences. 
Maternal chloroplast inheritance was indicated in sour cherry. 
The [AB] primer identified ten length variants in our collection. 
The combination of the nine primer pairs differentiated all the 
individuals except two P. x yedoensis clones. The cluster analysis 
grouped all the accessions into two clusters that corresponded 
with the cerasus and padus subgenera. 
 
IN VITRO TOOLS TECHNIQUES, AND OPTIMIZATION 
P-3008 
In Vitro Culture of Nematode on vegetable crops PAYAL 
LODHA, M. A. Qureshi, and U. Kant. Plant Pathology and 
Biotechnology Laboratory, University of Rajasthan Jaipur, India 
E-mail: adventgreens@tantramail.com 
 
Root Knot is one of the most common problems associated with 
crops, especially vegetable crops in the tropical and temperate 
climates. When susceptible plants are infected at seedling stages, 
losses are very heavy and may result in complete destruction of 
the crop. The characteristic galling of roots infected by 
Meloidogyne is partially due to hyperplasia and hypertrophy of 
root cortex and partly due to development of giant cells in the 
stele on which the nematode feeds.   The technique of plant tissue 
culture has been used as an important tool in study of 
fundamental aspects of normal and nematode induced abnormal 
growth. During the present investigation an attempt has been 
made to culture the root knot nematode (Meloidogyne incognita) 
on Lablab purpureus L. and Vigna radiata in vitro conditions.  
 For culturing of the nematode (i) seedlings raised in vitro (ii) 
excised roots (iii) normal root callus (iv) gall callus and (v) 
rhizogenic callus were established and maintained on MS 
Medium supplemented with various hormones. Second stage 
larva of Meloidogyne incognita were transferred to the explants and 
kept under observation under aseptic conditions. After 25 days of 
inoculation it was observed that root inoculated with larvae 
became swollen and galls were formed in vitro. All the explants 
had Nematodes at various stages of their development. Distinct  
root knots could be observed in the seedling grown in vitro 
conditions.   
 
PLANT TRANSFORMATION 
P-3009 
CWB and DBM Resistant Brassica oleracea Plants Transgenic for 
cry1Ba1.  M. C. CHRISTEY*, R. H. Braun*, E. Conner*, J. 
Reader*, and C. Voisey**.  *NZ Institute for Crop & Food 
Research Limited, Private Bag 4704, Christchurch, New Zealand 
and **AgResearch, Private Bag 11008, Palmerston North, New 
Zealand.  Email: christeym@crop.cri.nz 
   
Agrobacterium tumefaciens mediated transformation of Brassica 
oleracea lines was used to produce plants transgenic for a modified 
cry1Ba1 gene. Seedling explants of B. oleracea were co-cultivated 
with A. tumefaciens strain LBA4404 containing a binary vector 
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with an NPTII gene for selection of transgenic plants. PCR and 
RT-PCR analyses were conducted to confirm gene presence and 
expression. Insect feeding assays were conducting using detached 
leaves of in vitro grown plants. Single neonate larvae of cabbage 
white butterfly (Pieris rapae) or diamond back moth (Plutella 
xylostella) were placed on detached leaves. Plants with high levels 
of gene expression caused mortality within 48 hrs. Resistant 
plants were transferred to greenhouse conditions. Insect assays 
were repeated on greenhouse grown plants which confirmed high 
mortality of CWB larvae on the transgenic plants.  
 
P-3010 
In Vitro Morphogenetic Studies in Azadirachta indica A. Juss.  V. 
K. GAUTAM1 and N. Gautam2.  1Department of Botany, Deen 
Dayal Upadhyaya College (University of Delhi), Karampura, 
New Delhi 110015, INDIA and 2Department of Botany, Daulat 
Ram College (University of Delhi), University Enclave, Delhi 
110007, INDIA. E-mail: vkgautam2001@yahoo.com 
 
Conventional methods of improving tree species through 
breeding are not much successful.  The large-scale propagation 
through in vitro cultured explants is also not as easy and quick as 
in case of various herbaceous species.  The major difficulties faced 
are lack of juvenile explants, accumulation of lot of polyphenols 
and other metabolites in mature tissues or organs, and early 
browning of callus during culturing and sub-culturing.  After 
using various explants to intitiate cultures, anthers were found 
most suitable for micropropagation of Azadirachta indica A. Juss.  
Large amounts of morphogenic callus were obtained on 
Murashige and Skoog’s medium (i.e. MS basal medium) 
supplemented with NAA (1.86 mg/l) and Kn (0.21 mg.l), MS + 
NAA (1.86 mg/l) + BA (0.22 mg/l) and MS + IAA (1.75 mg/l) + 
BA (0.22 mg/l) within 5-6 weeks.. Green nodular callus masses 
were repeatedly sub-cultured on different media to induce 
Organogenesis. Morphogenetic potential of callus masses was 
observed in the form of rhizogenesis, caulogenesis, and 
embryogenesis. Somatic embryos were produced during second 
sub-culturing on MS + BA (0.5 mg/l), or MS + BA (1 mg/l) + 
NAA (0.1 mg/l) medium.  Globular embryos were produced on 
large scale; however, heart-shaped structures were less in number.  
The number of embryos per culture varied from 4 – 5.  Polyvinyl 
pyrollidone (PVP) at different concentrations (250 – 1000 mg/l) 
proved most satisfactory for checking browning of callus, 
embryos, and shoots. In vitro generated shoots could be easily 
rooted onMS medium containing IAA or NAA at low 
concentration (0.1 mg/l).  Thus, in Azadirachta indica A. Juss., 
somatic embryos can be used efficiently for transformation to 
yield more metabolites or produces of interest. 
 
P-3011 
Wheat Embryogenesis In Vivo and Embryoidogenesis from 
Microspores In Vitro: Similarity and Difference.  NATALIIA 
NADVODNIUK.  Scientific Research Institute of Vegetable 
Growing, 31-a/1 Shchorsa Street, Boyarka, Kiev region, 08151, 
Ukraine.  E-mail: nadvodniuk@ukr.net 
 
Isolated anther culture in vitro method is one of the most 
promising experimental approaches to study peculiarities of 
morphogenetic processes in anther. Present method is based on 
androclinium phenomenon use – the process of plant-regenerants 
formation from anther sporgenous cells (being, as a rule, in 
microspores phase). This research is dedicated to comparative 
cytoembryological analysis of evolution of zygotic embryo in vivo 
and microsporial embryoid of Besenchukskaya 98 line spring soft 

wheat in vitro, whose anthers are characterized by high response 
on in vitro conditions. Isolated anthers cultivation has been led 
by direct androgenesis on nutrient medium (by embryoyd and 
haploid plant-regenerants formation). The constant cytological 
chemicals were prepared according to generally accepted 
principles in proper modification. According to the research, 
zygote embryo evolution of wheat genotype Besenchukskaya 98 
in natural conditions is conducted similar to embryogenesis of 
other sorts and species of wheat. It was determined that embryo 
passes stages of blastomerisation and organogenesis (cotyledon 
location and evolution – cyme, shoot apex, coleoptile as a cyme 
basis offshoot, embryonic root apical meristem and procambial 
bar in cyme, epiblast). It should be mentioned that deflection has 
been revealed in embryoid organogenesis process in comparison 
with embryo organogenesis.  Comparative cytoembryological 
research of zygote embryo evolution in vivo and wheat 
microspore embryoyd in vitro (in researched experiment 
conditions) has showed no-similarity at first stages of embryo- 
and embryoidogenesis. Particularly, early dorsoventrality in 
embryo lacked, that was connected with specificity of first cellular 
divisions in its initial cellular - microspore (symmetric mitosis). 
Typical starch deposit in emryoid on all stages of its evolution, 
especially on early one, must have been connected with tissue 
culture conditions influence and also with its origin - from 
pollen-grain. Lack of number of organs formation (epiblast, 
ligule, often coleoptile), being typical for zygote embryo, hasn’t 
essentially influenced embryoid’s germination, which must be 
supplied with other mechanisms in culture condition in vitro. 
 
SECONDARY PRODUCTS 
P-3012 
Elicitation of Glycyrrhiza glabra L. Culture In Vitro. J. RIMA-
KOVA, L. Tumova, and J. Dusek. Department of Pharma-
cognosy, School of Pharmacy, Charles University in Prague, 
Heyrovskeho 1203, 500 05 Hradec Kralove, Czech Republic. E-
mail: rimakova@faf.cuni.cz 
 
The influence of different concentrations of abiotic elicitors - 
Pb(NO3)2 and CrCl3 - on the production of secondary metabolites 
(SM) of Glycyrrhiza glabra tissue culture was investigated. In 
particular, the production and accumulation of glycyrrhizin and 
glycyrrhetin was observed. The tissue culture was established from 
the root part of a germinating plant Glycyrrhiza glabra L. 
(Fabaceae). Abiotic elicitors in concentrations of 0.05 mg/l, 0.5 
mg/l or 5 mg/l were added to a culture medium 30 days after 
subcultivation. To evaluate the influence of heavy metals, control 
samples as well as test samples were harvested after 12 h, 24 h, 48 
h, 72 h and 168 h. Three independent determinations were 
performed for each exposure time and corresponding 
concentration of elicitor. For statistical data analysis, a Student´s 
t-test at the significance level p = 0.05 was used. To quantify SM, 
HPLC – UV analysis was choosed. Compared to the control, the 
highest significant increase of glycyrrhetin concentration was 
measured after 168 h of elicitation with CrCl3 in concentration of 
0.5 mg/l (about 338 %). The highest significant difference in 
glycyrrhizin content (increase about 425 %) was observed after 
168 h of elicitation using CrCl3 in concentration of 0.05 mg/l. 
Pb(NO3)2 in concentration of 5 mg/l showed the highest 
significant increase of glycyrrhetin content (about 250 %) after 
168 h of elicitation. Experiment has demonstrated changes in the 
concentration of glycyrrhetin and glycyrrhizin in tissue culture 
depending on the elicitor concentration and the elicitation time. 
It´s been proved that abiotic elicitors Pb(NO3)2 and CrCl3  
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represent effective means to improve the yields of SM in 
Glycyrrhiza glabra  culture in vitro. 
 
STRESS RESISTANCE 
P-3013 
Barley HVA1 Gene Confers Salt Tolerance in R3 Transgenic 
Oat. H. F. ORABY, C. B. Ransom, S. Kravchenko, and M. B. 
Sticklen.  361 Plant and Soil Science Building, Michigan State 
University, East Lansing, MI 48824. E-mail: orabyhes@msu.edu 
  
A major cause of oat crop yield loss worldwide is osmotic stress 
due to drought and/or salinity. A program of improved crop 
management practices, traditional breeding and possibly genetic 
engineering of lines will be essential to solve this problem. Several 
promising abiotic stress tolerance candidate genes for crop 
transformation have been identified. Among these are the Late 
Embryogenesis Abundant (LEA) protein genes such as barley 
(Hordeum vulgare L.) HVA1. HVA1 has been used successfully to 
confer stable tolerance to osmotic stress in rice (Oryza sativa L.) 
and wheat (Triticum aestivum L.). The aim of this research was to 
study the third generation of transgenic oat (Avena sativa L.) 
expressing HVA1, •-glucuronidase (uidA; gus), and the bar 
herbicide resistance genes. Plants expressing HVA1 and bar 
showed normal (9:7) third-generation Mendelian inheritance for 
glufosinate ammonium herbicide resistance. Molecular and 
histochemical studies confirmed the presence and stability of 
expression of all three genes. Compared to non-transgenic control 
plants, transgenic R3 plants maintained a greater growth and 
showed a significant (P < 0.05) increase in tolerance to salt stress 
conditions (200 mM NaCl) for traits such as number of days to 
heading, flag leaf area, plant height, root length, number of 
tillers/plant, panicle length, number of spikelets/main panicle, 
number of grains/main panicle, 1000 grain weight and grain 
yield.  
 
CELLULAR AND MOLECULAR BIOLOGY 
P-3014 
FLP/FRT - Mediated Site-specific Excisional Recombination in 
Tomato.  D. GIDONI, J. Feiler, A. Mett, R. Vunsh and L. 
Murakhovsky.  Department of Plant Genetics, Institute of Field 
and Garden Crops, A.R.O. The Volcani Center, Israel. 
gidoni@volcani.agri.gov.il 
    
Site-specific recombination systems such as Cre/lox from 
bacteriophage P1 of E. Coli and FLP/FRT and R/RS from yeast, 
have been successfully introduced and reported to mediate an 
accurate and faithful excisional recombination reaction in tobacco 
and Arabidopsis as well as maize, wheat and recently, rice plants. 
However, attempts to demonstrate site-specific recombination in 
other crop plants, e.g tomato, encountered difficulties associated 
mainly with low activity and aberrant growth phenotypes.  Here, 
in order to study the feasibility and efficacy of using the FLP/FRT 
system in tomato, we first generated transgenic tomato, line MP-
1, containing an integrated either a constitutive FLP-expressing 
construct or a recombination-reporter construct. The latter was 
designed to allow transcription of gusA after recombination-
mediated excision of a FRT-bounded blocking DNA placed 
between gusA coding and 35S promoter sequences. After cross-
pollination between FLP-expressing and FRT-gusA reporter lines, 
GUS activity was detected in all hybrid progeny, but not in the 
parent lines or their selfed progenies. These observations were 
confirmed by molecular analyses, indicating site-specific excision 
of the blocking DNA and concomitant activation of the silent 
gusA in the target construct. Additionally, germinal transmission 

of the recombined loci in self-crossed progenies was indicated 
by GUS activity in the absence of FLP. The results, in 
conjunction with the parent lines showing normal growth 
phenotypes, demonstrate functional activity of the FLP/FRT 
recombination system in tomato. 
 
 
VERTEBRATE/TOXICOLOGY POSTER ABSTRACTS 
 
BIOTECHNOLOGY 
VT-3000 
Behavior of NS0 Cultures in High Efficiency Media. W. 
WHITFORD, J. Manwaring, and B. Barnett. Dept of R&PD, 
HyClone, 925 West 1800 South, Logan UT 84321.  Email: 
Bill.whitford@perbio.com 
 
Biopharmaceutical producer's demands for animal derived 
component free (ADCF) and chemically defined (CD) media 
have been growing of late for reasons including final product 
safety and performance consistency.  There exist such commercial 
formulations that, upon proper supplementation, can support the 
culture of NS0 mouse myeloma cells in the production of 
recombinant product.  However, interest has been growing in the 
maximization of cell and product yield possible in such systems.  
Results derived from non-commercialized proprietary 
formulations have been presented in a variety of venues that have 
greatly advanced the performance expectations from NS0 in CD 
and ADCF media.  While this is an encouraging development, 
formulations sufficiently fortified to support such performance 
can raise concerns regarding such other large-scale commercial 
production concerns as: 1) a cell line's stability in extended 
passage; 2) its performance through cryopreservation; 3) its 
robustness at low seeding densities; 4) the formulation’s effect on 
downstream product processing steps; 5) a culture’s performance 
in large-scale and at high culture densities; and 6) it’s response to 
feeding regiments, including incremental additions of complexed 
cholesterol and “GS Supplement”.  We have examined such 
characteristics in cultures of various NS0 lines in a novel, heavily 
fortified, CD and ADCF formulation supporting cell densities 
exceeding 16x106 cells/mL and product levels exceeding 1g/L.  
This complete DPM contains all the cholesterol and GS system 
requirements necessary for application to all existing NS0 lines.  
Examination of the above characteristics in ECACC and GS-NS0 
derivatives cultured in this medium indicate that there is no 
reason to lessen any of the above demands or expectations in fully 
supplemented and heavily fortified ADCF and CD media. 

 
VT-3001 
Development of a Novel Composite Skin Substitute for Clinical 
and Research Application.  R. K. Kordestani1, E. Elmore2, J. S. 
Steinberg3, and H. TORFI1.  1 Invitrx, Inc. Irvine, CA 92618; 
2University of California at Irvine, Radiation Oncology, Irvine, 
CA 92679; and 3University of Texas, Department of 
Orhthopaedics, San Antonio 78229. E-mail:htorfi@invitrx.com 
  
Chronic non-healing wounds and burns continue to be a 
challenging problem.  Xenografts of composite skin substitutes 
have been used for therapeutic interventions.  Due to the 
inherent problems with xenografts, no ideal skin substitute yet 
exists. InvitraTM is a novel skin substitute that is grown from the 
patient`s own cells and offers both dermal and epidermal 
components in a 3-dimensional structure.  It is grown from the 
patients` own cells, which should reduce possible immune 
reactions. Autologous keratinocytes and fibroblasts are isolated, 
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CELLULAR MODELS cultured and then are placed in a biodegradable proprietary 
matrix. These cells then differentiate into skin equivalent layers.  
To prepare InvitraTM, a small piece of the patient’s skin is 
enzymatically digested using standard techniques. Separate 
cultures of keratinocytes and fibroblasts are resuspended in the 
appropriate tissue culture medium. Following culture expansion, 
fibroblasts are mixed in modified Vitrogen (Cohesion 
Technologies, Palo Alto, CA) and layered onto a proprietary 
biodegradable matrix and allowed to gel. Keratinocytes are then 
added on top of the dermal component. The graft is raised to the 
air liquid interface after two days and incubated for at least three 
weeks. The resulting 3-dimensional construct is ready for testing 
and/or use.  H/E stains of the construct show the presence of 
dermal and epidermal components.  At the time of staining, the 
matrix remained intact.  This technique provides a thick, complex 
construct that simulates human skin. InvitraTM offers a new venue 
for therapeutic intervention in patients with non-healing chronic 
wounds and burn injuries and has potential for use as an 
alternative to animal models for both clinical and research 
applications. 

VT-3003 
Determination of Optimal Extract Concentrations of Cassia 
occidentalis Used to Inhibit Histamine Release from MC/9 Mast 
Cells. S. A. Moore and G. W. KALMUS. East Carolina 
University, Department of Biology, Greenville, NC 27858. 
Email: kalmusg@mail.ecu.edu  
 
The present study focused on the anti-inflammatory effects of 
Cassia occidentalis, a plant used medicinally as a treatment for 
rheumatism and acute inflammation, native to the Old World 
tropics; however, it is also native to North Carolina. To verify the 
possible anti-inflammatory property of C. occidentalis, the release 
of histamine form MC/9 mast cells by treatment with various 
extract concentrations was quantitatively measured. Leaves of C. 
occidentalis were removed and crushed into a powder. This 
powder underwent a Soxhlet extraction using methylene chloride 
or absolute methanol. The MC/9 cells were activated to release 
histamine using Compound 48/80, a mast cell stimulator. Total 
histamine was assayed by Enzyme-Linked Immunosorbent Assay 
(ELISA). Results indicate that C. occidentalis extracts 
at10.0mg/ml, extracted with methylene chloride has the ability to 
inhibit histamine release. Additionally, C. occidentalis extracts at 
0.1mg/ml, extracted with absolute methanol also inhibits the 
histamine release from MC/9 cells; however, cells washed once to 
remove excess extract showed stronger histamine inhibition than 
cells washed multiple times. Furthermore, C. occidentalis extract, 
using methylene chloride, at 10.0mg/ml, has a similar inhibitory 
effect as the known mast cell stabilizer, Cromolyn, at a 
therapeutic dose of 20mg/ml.  

 
VT-3002  
Growth & Functionality of Cells Cultured on Self-Assembled 
Monolayers (SAMs). A. DOSS1, R. Aitha2, J. Roldan1, D. Kuila2 
and D. K. Mills1. 1School of Biologial Sciences, and 2Institute for 
Micromanufacturing, Louisiana Tech University, Ruston, LA 
71272. E-mail: dkmills@latech.edu 
 
SAMs are ordered molecular assemblies formed by the adsorption 
of an active surfactant onto a solid surface. SAM microsubstrates 
provide a means to more precisely define and regulate surface 
chemistry and identify ideal surface properties that enhance or 
inhibit cell adhesion, cell migration, and gene expression. This 
study’s objective was to assess cellular response of human dermal 
fibroblasts (HDF) seeded onto four SAM microsubstrates (Au, 
GaAs, Si, and ITO) each exhibiting a different surface chemistry. 
Experimental and control cultures (HDFs on cell culture plastic) 
were maintained in culture media for 48 hours. Cultures were 
observed every six hours for changes in cell morphology, cell 
stress and functionality and then prepared for cell viability and 
functionality assays. Observations were documented using a 
Nikon Eclipse inverted microscope and a digital camera. HDF 
cell cultures displayed a normal morphology on all SAM 
microsubstrates except ITO where HDFs displayed an aberrant 
morphology. Mitotic cells were evident on all substrates except 
ITO. Indirect immunohistochemistry with anti-type I collagen 
antibodies showed most HDFs immunopositive for type I 
collagen (Au> GaAs>Si> ITO). SAM seeded substrates, stained 
with a two-color fluorescence test that simultaneously identifies 
live cell number and dead cell number, showed HDFs grew well 
on most microsubstrates except ITO where fewer viable cells were 
observed. Current efforts are aimed at synthesizing and testing 
new SAM substrates for use with ITO. Our preliminary studies 
indicate that HDFs thrived on most microsubstrates, proliferated, 
maintained their phenotype and were synthetically active. The 
surface modification methods used here may enable development 
of substrates with diverse surface properties that encourages cell 
attachment, growth and functionality. The potential use for these 
substrates includes stable cell culture platforms, biosensors, and 
implantable devices and prostheses. 

 
CELLULAR AND MOLECULAR BIOLOGY 
VT-3004 
Molecular Basis Study of Human Resistance to Thyroid 
Hormone Syndrome (RTH-Syndrome). W. WAN and M. L. 
Privalsky. Department of Microbiology, University of California, 
Davis, CA, 95616. E-mail: wwan@ucdavis.edu 
 
RTH-Syndrome is inherited human endocrine disorder 
characterized by an impaired physiological response to thyroid 
hormone. This syndrome is associated with diverse mutations in 
the thyroid hormone receptor (T3R) beta gene. As a result, 
patients with this disease present with a variety of growth and 
metabolic defects. A long-standing mystery related to this 
disorder is why patients can display very different disease 
symptoms despite having similar molecular defects. In particular, 
some patients manifest a general inability to respond to thyroid 
hormone, whereas others have a “pituitary-specific resistance” 
that can cause thyrotoxicity. T3Rs are synthesized as multiple 
isoforms that display tissue-specific expression patterns and 
distinct transcriptional properties. We recently examined a 
characterization of both the beta-1 and beta-2 isoforms from the 
wild type and a series of RTH mutant T3Rs that cause either 
pituitary or generalized RTH. Our study showed that the 
mutations associated with the pituitary-specific form of this 
disease cause a selective defect in a special variant, T3Rbeta-2 
isoform, which is expressed primarily in the pituitary and 
hypothalamus. This selective defect appears to specifically disrupt 
a negative feedback loop that, in healthy individuals, controls 
serum thyroid hormone levels. As a result, the mutation that lead 
to pituitary specific resistance may selectively disrupt control of 
thyroid hormone levels, and cause a more severe phenotype than 
in the more general-resistance variants of this disease.  
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VT-3005 
Radiation Induced Double Strand Breaks, Mitotic Delay, and 
Cyclin Dependent Signaling in the NIH/3T3 Fibroblast. M. J. 
Cariveau1, 2, C. J. Kovacs1, and G. W. KALMUS3. Departments of 
Physics 1, Radiation Oncology2, and Biology3, East Carolina 
University, Greenville NC 27858. Email: kalmusg@mail.ecu.edu  
 
Molecular responses to radiation induced double strand breaks 
(DSB) may be linked with the downregulation of signaling 
proteins contributing to the checkpoints regulating cell cycle 
progression and, vis-à-vis, the induction of mitotic delay. To 
better understand the relationship between DSB, mitotic delay 
and the disruption of these checkpoint proteins, studies were 
carried out to establish correlations between the downregulation 
of cyclin B1 by the cyclin kinase inhibitor (CKI) p21 and the 
induction of DSB and mitotic delay in the NIH/3T3 fibroblast 
cell line. Cell cycle analysis using a continuous tritiated thymidine 
(3H-TdR) label following exposure to a dose range of 100-600 
cGy x-irradiation was used to establish mitotic delay where 
regression analysis demonstrated a mitotic delay of 1.4 min per 
cGy. Immunocytochemistry was used to assess the expression of 
cyclin B1 and p21 proteins and to establish correlations between 
these proteins and the induction of mitotic delay over a dose 
range of 200-600 cGy x-irradiation. DSB were measured using 
the presence of the phosphorylated histone, gamma-H2AX. 
Comparisons were made between cells in exponentially-growing 
and contact-inhibited states where the data demonstrated a dose-
dependent decrease in the expression of cyclin B1 with a 
concomitant increase in the expression of p21. Collectively, the 
data demonstrated a consistent correlation between the DSB, the 
expression of cyclin B1 and p21 proteins, and mitotic delay.  
 
VT-3006 
Cytometric Viability Assays of Human Corneal Epithelial Cells 
(Hce-T) Grown on Tissue Culture Plastic and a Biomaterial.   
ANN M. WRIGHT, Mary Mowrey-McKee, and Alana Renaud. 
CIBA Vision Corporation, A Novartis Company, Duluth, 
Georgia 30097.  Email: amy.wright@cibavision.novartis.com 
 
PURPOSE:  To investigate a variety of in vitro cell culture 
methods for the biocompatibility of solutions and biomaterials.  
METHODS:  Tests used were the cell viability assay, Alamar 
Blue™ (AB), a resazurin based dye, and the Live/Dead 
Viability/Cytotoxicity Kit from Molecular Probes (LDVC).  
HCE-T cells were seeded on the tissue culture plastic (TCP) and 
the biomaterial.  Following a 24 hour incubation period AB was 
added to the cells, incubated and the fluorescence reading taken 
at • exc =530nm, •em =580 nm of the oxidized and reduced AB 
using a CytoFluor®, (PerSeptive Biosystems).  Additionally, 
HCE-T cells were removed from the biomaterial or tissue culture 
plate, rinsed, spun and characterized by double staining with 
calcein (Ca) and ethidium homodimer -1 (EthD).  The LDCV 
endpoint was flow cytometric analysis carried out at 488 nm on a 
BDFACSCailbur™ 4-color unit cytometer.  Subpopulations 
were identified and sorted by regions for live (green fluorescent) 
and dead (red fluorescent) cells.  Benzalkonium chloride (BAC) at 
1.25–10 ppm for 24 hours or 10-100 ppm for 5-60 minutes was 
used as a positive control for the analysis of dead cells with both 
assays.  RESULTS:   Control cultures grown on the biomaterial 
did not show any significant difference from the control grown 
on TCP at 24 hours with AB.  BAC at 1.25, 2.5 and 5.0 ppm 
showed AB cell viability above 50% for cells on TCP and the 
biomaterial at 24 hours.  Two populations were obtained of 
control cultures with the probe combinations; living cells 

(CahighEthDlow) and dead cells (CalowEthDhigh).  HCE-T control 
cells grown on TCP were found in the LR (98%) quadrant on 
region gated FL1 versus FL2 graphs, 10 ppm BAC treated cells 
were found in the UR(95%) quadrant.  Cells grown on 
biomaterial were found in the LR (70%) and UR (30%) quadrant 
on region gated FL1 versus FL2 graphs.   Cells grown on TCP or 
the biomaterial with BAC exposure were found in the LR and 
UR and UL quadrants on region gated FL1 versus FL2 graphs at 
percentages directly related to the BAC concentration and 
exposure time.  DISCUSSION:  Both AB and LDVC methods 
assessed cell viability for the biocompatibility of biomaterials and 
solutions and evaluate toxicological events associated with HCE-
T cells grown in vitro.  AB is a rapid tool for the assessment of 
HCE-T cell viability while flow cytometry helps to evaluate the 
cellular states of live versus dead cells grown in vitro.  These tests 
with other toxicological tests provide valuable information for the 
evaluation of new biomaterials or solutions. 
 
DIFFERENTIATION CELLS 
VT-3007 
Human Amniotic Epithelial Cells as a Potential Source of Stem 
Cells. MASAKATSU TAKEUCHI1,4, Tomoko Echigoya1,2,3, 
Hiromasa Hori3, Fumiki Hirahara2, and Shigeru Yasumoto1. 
1Kanagawa Cancer Center Research Institute, 2Yokohama City 
University School of Medicine, 3Hori Maternity Hospital, and 
4NIPRO Co. E-mail: takeuchi@gancen.asahi.yokohama.jp 
 
Amnion is a thin membrane forming a closed epithelial sac about 
embryo and is a possible source of normal human epithelial cells 
as delivery.  In addition to HAE being of human origin, non-
tumorous, easily available, and continuous unlimited supply, the 
use of HAE cells does seemingly involve less ethical problems 
than any other human cell source for the purpose of various 
biotechnological applications. It has been shown that HAE cells 
appear to possess unique characteristics regarding the fate of cell 
differentiation under a certain condition in vitro. Various cellular 
phenotypic traits associated with nerve cells, liver cells or heart 
cells have been detected in HAE cells, implicating the presence of 
stem cells. However, it has not been successful to propagate HAE 
cells in vitro culture, regardless of the maximum number of HAE 
cells obtainable from one donor at about 2×108 cells in average. 
Here we firstly characterized their differentiation potency of the 
freshly prepared primary culture of HAE cells and then attempted 
to establish immortal HAE cell lines by introducing genes SV40 
LargeT and hTERT. We detected expressions of nestin, Oct4, 
albumin, CK19 and amylase (hepatic type) in primary HAE cells 
by RT-PCR. Double immunofluorescence staining using 
antibodies against CK19 and albumin showed that HAE cells 
contained cell types that co-expressed CK19 and albumin 
proteins. Using immunocytochemical staining, we also found that 
HAE cells expressed nestin and neurofilament. ChromograninA 
(CgA) mRNA, a marker gene for pancreatic cells, was also 
recognized after stimulation of nicotinamide and by more adding 
of glucose. HAE cells lack the expression of MHC class • and 
express MHC class • in FACS analysis, as expected. All 
immortalized HAE cells retained their phenotypes. These results 
indicate that HAE cells contain multipotent stem cells and can be 
immortalized, retaining their differentiation potency.  
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IN VITRO TOOLS, TECHNIQUES, AND OPTIMIZATION 
VT-3008 
The "Neglected R": The Reluctant Replacement of In Vivo 
Animal Toxicity Testing by Validated In Vitro Test Methods. S. 
DHRUVAKUMAR, T. K. Seidle, and J. T. Sandler. People for 
the Ethical Treatment of Animals (PETA), Norfolk, VA 23510. 
E-mail: SadhanaD@peta.org, www.StopAnimalTests.com 
 
There continues to be a relative lack of government-financed 
research to develop and validate in vitro replacement methods for 
animal-testing, a protracted delay in the regulatory acceptance of 
the many in vitro methods that have already been validated 
and/or adopted in other jurisdictions, and a failure to delete in 
vivo test guidelines and data requirements in a timely manner 
following the validation of replacement methods. Despite 
commitments by government agencies in North America to 
embrace the “3Rs” principle (Replacement, Reduction, and 
Refinement of animal testing), regulatory agencies` ambivalence 
or outright resistance to in vitro replacement methods results in a 
great deal of unnecessary animal testing in regulatory toxicity. 
Validated in vitro replacement opportunities are discussed, as are 
priority targets for research funding to accelerate the development 
and/or validation of promising non-animal in vitro test methods. 
For more information, see www.StopAnimalTests.com. 
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