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A-1000

Decellularized Plant Biomaterials Are Adaptable 3D
Scaffolds to Study Cellular Growth, Invasion, and Ex Vivo
Tissue Regeneration. CONNOR P. DYER, Connor J.
Niemiec, Alexander W. Matyga, and Joshua Z. Gasiorowski.
Department of Biomedical Sciences, Midwestern University.
Email: CDyer58@midwestern.edu

Traditional cell culturing techniques often employ flat, plastic
dishes as substrates, which are obviously very different from
the natural 3D extracellular matrices (ECMs) found in the
body. While some biomaterials, such as decellularized mam-
malian donor tissue and synthetic hydrogels, are useful 3D
tissue engineering scaffolds, their effectiveness is still limited
by cost, fabrication methods, availability, and adaptability. For
some scenarios, decellularized plant materials provide a
means to readily available and cost effective scaffolds that
can also be manipulated into macroscale structures (mm-cm)
while maintaining the plant’s native nano to microscale topog-
raphy that can support mammalian cell adherence and growth.
Previous studies have shown that plant material can be
decellularized and coated with mammalian ECM proteins to
support mammalian cell growth. Our current research has
shown that dilute ECM protein coatings can be directly ap-
plied to decellularized plant scaffolds without crosslinking
while still improving mammalian cell growth. We found that
decellularized apple wafers coated with both collagen I and
fibronectin provide 2.5X greater mouse mesenchymal stem
(C3H10 T1/2) cell growth compared to no protein or single
protein coating controls over 3 days. On decellularized potato
wafers, collagen I alone supported 1.4x greater C3H10 growth
than wafers coated with fibronectin. On decellularized sweet
potato wafers, all combinations of fibronectin and/or collagen
I coatings lead to similar C3H10 cell growth. Additionally, we
have used fluorescence microscopy to show that mouse dorsal
root ganglion tissue explants can regenerate on decellularized
apple wafers 1–6 days post plating, with axons growing over
millimeters in length, comparable to their growth on a

traditional plastic dish. Together, this data highlights the cost
effectiveness and simple, adaptable methods that can be used
to decellularize and process plant materials into scaffolds that
reproducibly support mammalian cells and ex vivo tissue cul-
tures.

A-1001

Sulforaphane Inhibits Colon Adenoma Organoid Formation
and Induces Differentiation in a Dose-dependent Manner. E.
M. HILL, J. Burnett, A. Tapaswi, M. K. Dame, J. R. Spence,
M. S. Bohm, C. L. McCarthy, K. Karpoff, D. Sun, G. Chen,
and J. A. Colacino. 1Environmental Health Sciences and
4Nutritional Sciences, University of Michigan School of
Public Health, 1415 Washington Heights, Ann Arbor, MI
48109; 2Pharmaceutical Sciences, College of Pharmacy,
University of Michigan, 428 Church St., Ann Arbor, MI,
48109; and 3Internal Medicine, University of Michigan
Medical School, 1500 E. Medical Center Dr., Ann Arbor,
MI 48109. Email: evanhi@umich.edu

Colorectal cancer ranks as the 2nd leading cause of cancer
mortality in the United States. Preventive strategies for indi-
viduals with familial colon cancer syndromes remain limited.
Sulforaphane (SFN), an isothiocyanate in cruciferous vegeta-
bles and potent activator of the Nrf2 transcription factor, has
chemopreventive effects in vitro and in vivo, including induc-
ing growth arrest and/or apoptosis. We have previously dem-
onstrated that SFN inhibits breast cancer stem cells, the hy-
pothesized cells of origin for carcinogenesis. Whether SFN
can act as a cancer preventive agent through targeting colon
stem cells is unknown. To investigate this, we treated APC-
mutant patient-derived human colon adenoma organoids with
4 doses of SFN (1.5, 3.1, 6.25, and 12.5 μM) or DMSO-
control for 6 days and quantified the number and size of
organoids formed. Additionally, we performed RNAseq on
each treatment group and calculated benchmark doses for
pathway alterations using BMDExpress2. Organoid formation
decreased with SFN treatment in a dose-dependent manner
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and the highest dose decreased organoid formation by 80%
compared to control. The number of differentially expressed
genes (DEG) also increased in a dose-dependent manner.
Organoids treated with the lowest dose had 254 DEG (83
down-regulated and 171 up-regulated) compared to control
while the highest dose had 7099 DEGs (3478 down and
3621 up). Increasing doses of SFN increased transcription of
many Nrf2 target genes, including NQO1, HMOX1, and
ALDH3A1. Increasing doses of SFN also increased the ex-
pression of colon differentiation genes, including KRT20,
AQP3, and ALPP, and decreased the expression of colon stem
cell genes LGR5, OLFM4, and EPHB2. BMDExpress2 anal-
ysis estimated the median benchmark dose for the gene ontol-
ogy “stem cell proliferation” pathway at less than 1 μM.
Ongoing work is characterizing the stem cell specific effects
of SFN in a mouse model of colorectal carcinogenesis. These
results provide evidence that SFN induces a differentiation-
associated phenotype in colon adenoma cells at physiological-
ly relevant doses.

A-1002

Prenylated Stilbenoids as Potential Therapeutic Agents for Triple
Negative Breast Cancer. SEPIDEH MOHAMMAD-
HOSSEINPOUR1,2, Linh-Chi Ho1, Cecily Long1, and Fabricio
Medina-Bolivar1,3. 1Arkansas Biosciences Institute, 2Molecular
Biosciences Graduate Program, and 3Department of Biological
Sciences, Arkansas State University, Jonesboro, AR. Email:
sepideh.mohammad@smail.astate.edu

Breast cancer is the most prevalent type of cancer in women
worldwide. Triple negative breast cancer (TNBC) is known to
be one of the deadliest types since it does not respond to hor-
monal treatments. Therefore, there is an ongoing search for
new treatments to increase survival rates for this disease. The
goal of this study is to assess the efficacy of prenylated
stilbenoids from peanut as natural products for the prevention
and treatment of TNBC. To induce the production of these
compounds, peanut hairy root cultures were co-treated with
elicitors and then the prenylated stilbenoids were purified via
semi-preparative high-performance liquid chromatography
from extracts of the culture medium. The cytotoxicity of the
prenylated stilbenoids arachidin-1 and arachidin-3 and the non-
prenylated stilbenoid resveratrol was studied in TNBC cell
lines MDA-MB-231 and MDA-MB-436. Epithelial breast cell
line MCF-10Awas used as a control. Cytotoxicity and apopto-
sis were measured by theMTS cell proliferation and Apo-ONE
Homogeneous Caspase-3/7 assays, respectively. To further in-
vestigate the apoptosis and cell cycle stage, cells were studied
using flow cytometry after treatment with each stilbenoid.
These studies showed that the prenylated stilbenoids exhibited
higher cytotoxicity to the cancer cells than non-prenylated
stilbenoid resveratrol and arachidin-3 induces higher level of

apoptosis when compared with resveratrol. Furthermore, the
increased cytotoxicity correlated with increased levels of the
apoptosis markers caspase-3 and caspase-7. This highlights
the significance to continue research with prenylated
stilbenoids in TNBC. Current studies focus on elucidating the
signaling pathways affected by these compounds in TNBC
cells in order to advance our understanding of the anticancer
mechanisms of these natural products.

A-1003

Stem Cell-derived Neuronal Models Provide Unique Insights
Into Viral Pathogenesis of the Human Brain and Can Identify
Novel Biomarkers for Next-Generation Viral Diagnostics.
Ryan Farr3, Vinod Sundaramoorthy1, Diane Green1, Paul
Monaghan1, Johanna Dups1, Rachael Chatterton1, Bronwyn
Clayton1, Reuben Klein1, Sean Todd3, Cameron Stewart3,
Chris Rootes3, John Bingham1, Carmel O’Brien2, MEGAN
DEARNLEY1*, and NATHAN GODDE1*. 1CSIRO
Australian Animal Health Laboratory, East Geelong, VIC,
AUSTRALIA; 2CSIRO Manufacturing, Clayton, VIC,
AUSTRALIA; and 3CSIRO Health & Biosecurity, East
Geelong, VIC, AUSTRALIA. Email: nathan.godde@csiro.au
(*co-senior authors).

Neurotropic viruses present a huge challenge to human health,
leading to increased morbidity and mortality worldwide.
When patients survive, these viruses can cause severe and
permanent damage. Unfortunately, the cellular targets of in-
fection neurons cannot be expanded ex vivo and animal
models are either not susceptible or fail to accurately mimic
disease. Our data also show that subcellular pathology varies
dramatically in animals and non-neural cell lines. Therefore,
current models fail to represent neurotropic viral pathogenesis
in humans. We have therefore developed novel models of
infection in neurons derived from human iPS and ES cell
lines. We have characterized infection by several lyssaviruses,
flaviviruses and a hazard group 4 pathogen, Hendra virus
within our biocontainment facility. Our results provide unique
insights into viral pathogenesis in the brain. Including novel
observations of ultrastructural rearrangements within host
cells that suggest a previously undescribed budding pheno-
type of Hendra virus.We have also optimized growth of axons
in a microfluidic system to investigate the assembly of viruses
and determine the mechanism of neuron to neuron virus trans-
mission. Finally, we profiled cellular and exosomal miRNAs
in several Lyssavirus infection models. We identified 24 cel-
lular and 41 exosomal miRNAs differentially expressed by
lyssavirus infection. LDA plots of miRNA expression clus-
tered samples based on distinct lyssavirus strain, demonstrat-
ing that host miRNA responses are viral subtype specific. We
next used supervised machine learning to select exosomal
miRNAs with the highest predictive power for infection. A
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combination of 6 exosomal miRNAs correctly classified
lyssavirus or mock infected neurons with 95% accuracy sug-
gesting this approach can be used to generate useful bio-
markers for developing novel diagnostics for early viral infec-
tion. These infection models allow us to effectively study
these viruses and develop new tools to combat viral-disease
in the brain especially if integrated with emerging miRNA
sensing technologies.

A-1004

Development of a Sponge Cell Line: A Retrospective.
SHIRLEY A. POMPONI1,2 and Rene H. Wijffels2. 1Florida
Atlantic University – Harbor Branch Oceanographic Institute,
5600 US 1 North, Ft. Pierce, FL 34946 and 2Wageningen
University, Bioprocess Engineering, Droevendaalsesteeg 1,
6708 PB Wageningen, THE NETHERLANDS. Email:
spomponi@fau.edu

For more than two decades, our laboratories have conducted
research on the development of sponge cell lines. Marine
sponges are the most prolific source of marine-derived chemicals
with human health applications, and we hypothesized that
in vitro production could be an option for sustainable supply of
these chemicals for clinical development. We have made incre-
mental improvements inmethodology: development of cryopres-
ervation methods, identification of phytohemagglutinin as an
important growth factor, demonstration of the viability of cells
immobilized in 3-dimensional matrices, proof of concept that
sponge cells can form interspecific hybridomas, and identifica-
tion of genes involved in cell cycling. But the breakthrough
innovation occurred when a nutrient medium was optimized,
using a genetic algorithm (Munroe et al. 2019. In Vitro Cell
Dev Biol Animal. 55:149–158), and the optimized medium was
tested on cells from sponge species other than the ones we had
been using as our laboratory models for decades. The transfor-
mational discovery of rapidly dividing cells in cultures of several
species of demosponges (Conkling et al. 2019. Scientific Reports
9:17321) provides the framework for optimizing culture vari-
ables and developing both normal and immortalized cell lines
from dozens of marine sponge species.We now have cell culture
models that can be used to better understand early animal evolu-
tion, determine the role of secondary metabolites, and predict the
impact of climate change to coral reef community ecology.
Furthermore, sponge cell lines may be used to scale-up produc-
tion of sponge-derived chemicals for clinical trials and develop
new drugs to combat cancer and other diseases.

A-1005

The Cutaneous Microenvironment Is Important for the
Transition of Melanoma from Non-Aggressive, Situ Growth
to Invasive, Metastatic Disease. LINDSAY DEZI, Gustavo
Untiveros, and Luigi Strizzi. Department of Pathology,
Midwestern University, Downers Grove, IL. Email:
ldezi11@midwestern.edu

Melanoma is a lethal form of skin cancer triggered by
genetic and environmental factors. Detection and treat-
ment of early stage melanoma often leads to successful
outcome. Early stage melanoma, however, is often missed
and detected after it has progressed to metastatic disease.
This study aims to investigate how cross-talk with normal
cellular components of the cutaneous microenvironment
may accelerate changes in early stage melanoma that can
result in a more aggressive phenotype during the initial
stages of melanoma progression. To this end, a step-wise
co-culture series was used to grow non-aggressive mela-
noma cells (WM1552C), for 24 hours in each step, starting
with melanocytes, then keratinocytes, dermal fibroblasts,
endothelial cells, peripheral blood mononuclear cells and
finally with red blood cells. At each 24-hour co-culture
step, RNA and cell lysates were extracted from an aliquot
of co-cultured melanoma cells before passing them to the
next 24-hour co-culture step. Morphological changes, via-
bility and invasiveness were determined to detect differ-
ences between the resultant serially co-cultured melanoma
cells (SCC) and parental WM1552C. Preliminary results
show that SCC cells are morphologically distinct and dis-
play a significant increase in proliferation and invasive-
ness, compared to parental WM1552C. Moreover, tran-
scriptome analysis of the collected RNA shows gene var-
iations supportive of breakdown in cellular adhesion and
induction of EMT in WM1552C cells already in the initial
stages of the co-culture series with keratinocytes and der-
mal fibroblasts. Western blot analysis of the lysates col-
lected from the co-cultured melanoma cells during these
initial co-culture steps reveal decreased degradation of be-
ta catenin, increased expression of Snail and decreased
expression of E-cadherin. These data suggest that
cross-talk with the cutaneous microenvironment may
be sufficient to induce EMT in early stage melanoma
and that this may play a role during the initial stages
of progression from localized, non-invasive melanoma
to invasive, metastatic disease.
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