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E-2000

Establishment of an In Vitro Rooting System for Magnolia
virginiana var. australis. T. LA VAL, T. Thibault, and R.
Folgado. The Huntington Library, Art Collections and
Botanical Gardens, 1151 Oxford Rd., San Marino, CA
91108. Email: tlaval@huntington.org

Tissue culture plays a crucial role in the ex situ conservation of
trees with non-orthodox seeds, such as many Magnolia spe-
cies. An in vitro repository has been established at The
Huntington Gardens to maintain Magnolia spp. with reduced
cost. In order to transfer the plants back to the ex vitro condi-
tions, effective in vitro rooting and acclimation systems are
critical. Thus the objective of this study was to evaluate the
rooting response and acclimation to ex vitro of tissue cultured
Magnolia virginiana var. australis to various levels of indole-
3-butyric acid (IBA) and the shoot size. The development of
roots gradually increased in media containing IBA concentra-
tions from 1 mg L-1 until 6 mg L-1 and began to decline in
shoots treated with 8 mg L-1 IBA. The height of the stems also
affected the development of roots and the rooting rate was
lower in shoots that were less than 2 cm tall than in larger
shoots. Shoots were maintained in the rooting medium for 5
weeks and then transferred ex vitro. After roots were
established in vitro, plants were transferred directly to soil or
pretreated with sterilized perlite medium without sucrose or
growth regulators. Rooted shoots which were pretreated with
perlite medium before soil showed far greater survivability
and less contamination than rooted shoots transferred directly
to potting sustrate. Our results, therefore, suggest that 6 mg L-1

IBA and pretreatment in perlite medium may be methods to
ensure optimal root development with minimal ex vitro con-
tamination.

E-2001

Development of a Rapid Assay for Testing Chloroplast
Constructs in Solanum tuberosum Cell Suspension.
JESSICA S. LAYTON1, Alessandro Occhialini2, Scott

Lenaghan2, and C. Neal Stewart, Jr.1. 1Department of Plant
Sciences, University of Tennessee, Knoxville, TN 37996 and
2Department of Food Sciences, University of Tennessee,
Knoxville, TN 37996. Email: jlayton1@vols.utk.edu

In the world of plant genetic engineering, research favors
the manipulation of the nuclear genome. The classical ap-
proach of Agrobacterium mediated transformation has mo-
nopolized this area research. However, unpredictable gene
insertion of multiple transgene copies and lack of bio-
confinement thereof demonstrate important drawbacks to
be considered. Alternatively, chloroplast engineering
serves as a valuable resource for genetically modifying
plants. The transformation of these organelles allows for
precise transgene insertion into the chloroplast genome
(plastome) via homologous recombination. Chloroplast
gene expression is notably higher due to the presence of
multiple plastome copies and the absence of gene silenc-
ing. They also provide a natural means of bio-confinement
since chloroplasts are maternally inherited. Despite these
advantages, the process of chloroplast construct screening
is bottlenecked by the need to produce homoplasmic plants
for complete characterization. Currently, reaching
homoplasmy is laborious; requiring many cycles of selec-
tion and in-vitro regeneration of transplastomic plants.
This project aims to address that major limitation through
developing a method for more rapid analysis of chloroplast
constructs by circumventing the lengthy selection process.
To accomplish this goal, this project will focus on the de-
velopment of a biolistic method for transformation of green
cell suspension from potato (Solanum tuberosum cv.
Desireé) for fast screening of chloroplast constructs. The
prospect of screening numerous constructs in a relatively
short time will provide advantages in engineering metabol-
ic pathways where the expression of several genes needs to
be precisely modulated. Regenerated transplastomic green
callus will be returned to cell suspension for more rapid
selection and attainment of transplastomic tissue. Once the
suspension has reached homoplasmy, they can be used
both for early construct screening and further regeneration
of transplastomic plants.

In Vitro Cellular & Developmental Biology - Animal (2019) 55 (Suppl 1):S46–S49
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E-2002

Increasing the Availability and Quality of Human Tissues in
Science. JANINE MCCARTHY and Kristie Sullivan.
Physicians Committee for Responsible Medicine,
Washington DC. Email: jmccarthy@pcrm.org

Human tissues are invaluable resources for medical research,
diagnostic tests, biomarker discovery, drug development,
product testing, chemical exposure, and much more. Fresh
tissue samples are, for many applications, the preferred mod-
el environment to conduct in-depth analyses of human bio-
logical processes. As interest grows in using more human
tissues for numerous applications, policies and guidelines
are needed to ensure an uninterrupted supply of a variety
of human tissues. Variations in tissue handling, processing,
and characterization protocols compromise the reproducibil-
ity and effectiveness of donor tissues for research applica-
tions. Harmonizing methods and developing cross-industry
standardization of best practices will improve their integrity
and maximize their potential in research. Supporting
biorepositories, development of new human tissue modelling
technology, and raising awareness in the scientific and reg-
ulatory communities are key ways in which the barriers to
greater uptake of human tissue models can be overcome.
Key challenges have been identified in the areas of policy,
scientific development, and public engagement with respect
to the provision and application of human tissues and cells
for scientific purposes. Following working group recommen-
dations, stakeholders are working to facilitate the increased
availability and quality of human tissues available to the
basic and translational research communities as well as pro-
vide a framework for the education of the public and re-
searchers to foster human tissue and organ donation and
utilization in place of animal studies. Activities include de-
veloping quality control metrics, improving policies to in-
crease availability of tissues, assuring the quality of tissues
for research at the organ procurement level, educating re-
search communities on the challenges of tissue provision
for non-clinical applications, and escalating donation rates.
The pursuit of these recommendations will facilitate greater
access to and use of high quality human tissues for biomed-
ical and translational research.

E-2003

In Vitro Control of Antibiotic Resistant Soil Bacteria Using
Eucalyptus pulverulenta and Lavendula stoches Essential
Oils. SAVANAH ST. CLAIR1, Destini Kananipour1, Serina
Reitz1, Daila Melendez1, Angelo Alvarez1, Huaxin Quan1,
Karu Smith1, and Maryam Saraylou2. 1Los Angeles Pierce
College, Woodland Hills, CA and 2Ramin University of

Agriculture and Natural Resources, Khuzestan, IRAN.
Email: stclais@piercecollege.edu

Early research experience in undergraduate classes is a strate-
gy for increasing persistence of STEM majors in under-
represented groups (Toven-Lindsay 2015). We tested
Lavendula stoeches and Eucalyptus pulverulenta oils in
Intro to Plant Science at LA Pierce College to investigate
effects on antibiotic resistant bacteria. The plants are known
to contain terpenes with antibacterial properties such as euca-
lyptol and beta-carophyllene (NCBI PubMed). Our hypothe-
sis was that the bacterial accessions would be better controlled
by plant extracts than antibiotics. The first step was isolation
of antibiotic resistant bacteria from the rhizosphere of the
LAPC Farm. The Soil Science classes isolated the penicillin
and tetracycline resistant accessions used for the plant extract
assays. We conducted a Soxhlet extraction and performed
standard microbiological assays outlined by Redford (2014).
The crude ethanolic extracts from dry plant biomass were
pipetted onto paper discs and the diameter of the area of inhi-
bition (AOI) of bacterial growth was measured. We graphed
the standard errors about the mean AOIs. This allowed us to
visually inspect the data set for a significant differences be-
tween oil treatments (Schultheis 2015). Both oils were effec-
tive in controlling the bacterial growth better than the antibi-
otics tested. The antibiotics used sometimes had no effect and
the accessions displayed an AOI of 0. The mean of AOI for
the eucalyptus treatment was 17.35 mm; the mean of AOI for
the lavender treatment was 13.37 mm. A t-test confirmed that
the bacteria were significantly more susceptible to the euca-
lyptus extract versus the lavender product (p=0.05). Terpene
extracts from eucalyptus and lavender may have therapeutic
value; use of plant material or extracts supplemented in feed
may lead to decreased need for antibiotics. Future work to
quantify the phytoactive compounds in the plant extracts is
necessary. The possibility of synergistic effects of antibiotics
and medicinal herbs as discussed by Budamir (2014) should
be investigated. This study was conducted with support from
BUILD Poder.

E-2004

Interferon-alpha (IFN-α) Expression Is Increased in Neonatal
Mice During the Innate Response to Respiratory Viral
Infection. Z. LIANG1 and L. Shornick2. 1Miss Hall's
School, Pittsfield, MA 01201 and 2Saint Louis University,
1402 S Grand Blvd, St. Louis, MO 63104. Email:
zliang@misshalls.org

During respiratory viral infection, type I interferon production
is critical for inhibiting viral replication in the early innate
response. The type I interferon proteins signal through their
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receptor to shut down protein synthesis in virally infected
cells. In the mouse there is one IFN-β gene and 14 IFN-α
genes. Previously, we infected adult and neonatal C57BL/6
mice with Sendai virus, a natural mouse pathogen that causes
respiratory infection. The results showed that neonatal mice
had reduced inflammation in the lungs although they were
able to inhibit viral replication and clear virus in a similar
fashion to adult mice. Surprisingly, the RNA levels of IFN-β
were significantly reduced compared to adults suggesting that
there was another mechanism for inhibiting viral replication.
Here we assess the mRNA expression of three IFN-α genes
(IFN-α1, IFN-α2 and IFN-α5) during the course of viral in-
fection. The results showed that there were similar levels of
IFN-α mRNA in uninfected adult and neonatal lungs; how-
ever, there was significantly increased levels of the IFN-α
genes twenty-four hours after infection in the neonatal mice.
This suggests that the IFN-α genes may play a more important
role in inhibiting viral replication in neonatal mice compared
to adults.

E-2005

Variation in the NDUFA6 Gene in Oxidative Phosphorylation
Pathway and Traumatic Brain Injury Outcomes. DANIELA
NAUMOV1,2, Sandra Deslouches2, and Yvette Conley2.
1Taylor Allderdice High School, Pittsburgh, PA and
2University of Pittsburgh School of Nursing, Pittsburgh, PA.
Email: dnaum34@gmail.com

Traumatic brain injury (TBI) is one of the leading causes of
death and disability in the US, affecting about 3.1 million
individuals annually. Contemporary therapies are not special-
ized towards biological predispositions. However, patients’
genetic makeup may possibly influence the great variability
in patient outcome after TBI. Specifically, the NADH:
Ubiquinone Oxidoreductase Subunit A6 (NDUFA6) gene,
which aids in ATP production and encodes the largest enzyme
in the oxidative phosphorylation (OXPHOS) pathway, may
play a role in these outcomes. As ATP production is compro-
mised after TBI, the function of the NDUFA6 gene is neces-
sary for the recovery and survival of patients. This study cap-
italized on a pool of 467 DNA samples from cerebral spinal
fluid, which were used to investigate the association between
a single nucleotide polymorphism (SNP), rs1801311, of the
NDUFA6 gene, and patient outcomes. Primarily, allelic dis-
crimination was performed to determine the allelic combina-
tions of each patients’ NDUFA6 gene. Statistical regressions
were run to test for the association between patient genotype
and TBI outcomes, showcasing that the presence of the minor
allele, adenine (A,) may impact TBI outcomes in long-term
recovery. This was witnessed by the trending significance
where the p-value continuously decreased from 0.09 at three

months, to 0.057 at 24 months, which suggests that the A
allele becomes more significant in long-term unfavorable out-
comes. Future research directions include looking at different
ATP-related genes or observing the NDUFA6 gene over a
longer period of time. The results of such research may lead
to knowledge that would serve as a foundation for developing
therapies aimed to diminish the effects of TBI.

E-2006

Analyses of Trace Element Composition in a Metastatic
Breast Cancer Model Using X-ray Fluorescence. SAGAR
PYREDDY1, JAYASURIYA SENTHILVELAN2, Mihai
Gherase1, and Jason Bush1. 1Biology, California State
University Fresno, 5241 N Maple Ave, Fresno, CA 93740
and 2University of California, Los Angeles, CA 90095.
Email: soggwaffles@mail.fresnostate.edu

Trace elements have been reported as an accurate indicator
of cancer cell proliferation in previous studies. To test
whether differences in trace element composition would be
an accurate indicator of metastatic behavior for breast cancer
cells, we utilized X-ray Fluorescence (XRF). Variants of the
common breast cancer cell line, MDA-MB-231, with differ-
ential metastatic potential to bone (MDA-MB-231P vs
MDA-MB-231Bone) were used in a spheroid culture system
as a surrogate environment for in vivo growth. A novel
spheroid harvesting method was designed and developed
for sample placement on a kapton tape holder. XRF spectra
were analyzed with MATLAB and a combination of opera-
tions: (i) a low pass Butterworth filter, (ii) Gaussian models
were then fit to each elemental peak, (iii) Bremsstrahlung
intensity corrections were performed on the amplitudes, and
(iv) two sample Student t-tests were performed on the esti-
mated Gaussian amplitudes to calculate the statistical signif-
icance in elemental composition difference between MDA-
MB-231P and MDA-MB-231Bone. All trials found that the
osteotropic cells consistently accumulated more Fe and Pb
(p-value of < 0.0001). As opposed to the current gold stan-
dard of histopathology, XRF is quantitatively objective, rel-
atively inexpensive, and extremely fast. The detected differ-
ences are proof-of-concept that XRF could be reliably used
as a clinically-significant indicator of metastatic potential or
tumor stage.

E-2007

Best Way to Disinfect Kitchen Sponges through Commonly
Used House Appliances. JESSIE ZIMMERMANN. The
Vanguard School, Colorado Springs, CO. Email:
jessie050602@gmail.com

S48 EDUCATION POSTERS



The purpose of this experiment is to let people know the safest
way to disinfect their kitchen sponges in an easy way by
commonly used house appliances without having to get new,
clean ones every once in two weeks. The experiment was
designed by testing 16 sponges in total, 4 in each group.
While one group was a control variable- where the sponges
were not disinfected, the rest of the 3 groups was each put into
a dishwasher, washing machine, or a microwave. Before
“disinfecting” the sponges, all 16 sponges were infected by
wiping down 2 even sprays of fruit punch on a clear table for 6
days, being left to dry afterwards. On the 6th day after its last
infection, the 1st group was left in the dishwasher at a full
normal cycle, 2nd group was cleaned in a washing machine
at a full normal cycle, and the 3rd group was left in the micro-
wave at full power, 2 mins. All kitchen sponges were spread

evenly onto nutrient agar plates and left in the incubator for 48
hours at 32 °C. All visible Bacterial Colonies were then count-
ed to determine how dirty the sponges were. As shown in the
graph, the sponges in the control group had an average of 25.5
bacterial colonies. Sponges disinfected by the microwave had
the least number of bacterial colonies by an average of 4.5
bacterial colonies, while sponges disinfected through the
washing machine had the most counts of bacterial colonies
by an average of 662.5 bacterial colonies. Inferences such as
the kitchen sponges might have gotten infected by absorbing
the filthy water when getting “cleaned” in the dishwasher and
the washing machine and that heat is the key when killing
bacteria were made.
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