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A-1000

BARDOT Application for Bacterial Pathogen Detection.
MAHA USAMA ABDELHASEIB1,2, Hassane Belfatmi1,
and Arun K. Bhunia1,3. 1Molecular Food Microbiology
Laboratory, Department of Food Science, Purdue University,
West Lafayette, IN; 2Food Hygiene Department Assiut
University, EGYPT; and 3Department of Comparative
Pathobiology, Purdue University, West Lafayette, IN. Email:
maha@purdue.edu

BARDOT (BActerial Rapid Detection using Optical scatter
Technology) is a label-free nondestructive optical based meth-
od in which a 635-nm laser beam passes through the center of
a colony and generates a unique scatter signature (fingerprint)
that can be used for detection and identification employing a
scatter signature classification library (Bea et al., 2008 and
Banada et al., 2009 ). As providing consumers with safe food
requires the implementation of food safety standards based on
microbiological criteria and cooperation of producers and pro-
cessors (FSIS, 2008). Microbial control strategy at the produc-
tion level can effectively curtail the incidence of foodborne
outbreaks. Setting a limit for microbial pathogens for food
products is not a new undertaking but has generated debate
between industry and consumers (Unnevehr, 2003).
Two recent application of BARDOT will be discussed 1-
Multi-pathogen detection in a single assay format using SEL
agar. 2-Detection and identification of Yersinia spp. Results
demonstrated that the BARDOT biosensor in combination
with SEL agar successfully detected and differentiate targeted
pathogens from either single and mixture. Even though the
growth, time and scattered signature of each pathogen in
SEL was comparable to that in the respective individual se-
lective agar medium. The presented work demonstrate the
novel label-free on-plate colony screening technology,
BARDOT could be used for real-time detection and identifi-
cation of different food borne pathogens, with significant im-
portance for food industry, biotechnology companies, and
public health laboratories.

A-1001

Does Fecal Microbiota Transplant from Exercise Mice
Restore Gut Microbial Balance and Prevent Obesity in
Antibiotic Treated High Fat Diet Mice? EMILY ORALS1,
Nicholas C. Smith1, Mae J. Ciancio1, Matt Pytynia1, Marc
Scheetz2, Vanessa Leone3, and Christian C. Evans1,4.
1Biomedical Sciences Program, College of Health Sciences,
Midwestern University, Downers Grove, IL; 2Clinical
Pharmacy, Chicago College of Pharmacy, Midwestern
University, Downers Grove, IL; 3Department of Medicine,
University of Chicago, Chicago, IL; and 4Physical Therapy
Program, College of Health Sciences, Midwestern University,
Downers Grove, IL. Email: cevans@midwestern.edu

High fat (HF) diet is associated with obesity, whereas exercise
(Ex) may in part prevent obesity through normalization of the
gut microbiota. Whether the Ex-induced phenotype can be
transferred through fecal microbiota transplant (FMT) is un-
known. PURPOSE: Determine if FMT from Ex mice can
prevent obesity in HF-fed sedentary (Sed) mice.
METHODS: Three cohorts of 5 week old, male C57BL/6
mice (n= 65) were used: dietary and Abx controls; FMT do-
nors; and FMT recipients. Groups were designed as low fat
(LF; 10 kcal% fat) or HF (60 kcal% fat), Sed or Ex, Abx
treatment, or FMT recipients and maintained for 14 weeks.
Abx controls and FMT recipients received 3 days of oral ga-
vage with 1.35 mg neomycin and 2.45 g polymyxin B. FMT
mice were gavaged weekly with a fecal slurry from Sed or Ex
donors (FMT/Sed and FMT/Ex, respectively). Weight, calorie
intake and fat were measured and fecal samples were se-
quenced based on 16S gene. Data were analyzed via one
and two-way and repeated measure ANOVA or t-test with
alpha level p< 0.05. RESULTS: Both FMT groups gained
more weight than LF/Sed and HF/Ex donors, but FMT from
Ex mice did not prevent HF-induced weight gain (FMT/
Sed=19.45±5.72 vs FMT/Ex= 21.32±4.51, p=0.97). FMT/
Ex consumed fewer calories than FMT/Sed recipients
(p=0.016). Abx led to a loss of bacterial diversity in both
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FMT recipient groups with only Firmicutes remaining after
Abx treatment, but at week 12 there was greater diversity in
FMT recipient groups compared to Abx controls and higher
amounts of Tener icutes in FMT/Sed and higher
Actinobacteria in FMT/Ex. CONCLUSION: FMT from Ex
mice did not prevent HF-induced weight gain in Sed mice,
suggesting Ex-induced microbes alone may not transfer the
lean phenotype. Reduced calorie consumption by Sed/Ex
mice suggests greater nutrient extraction. Abx significantly
altered fecal microbial balance and there were differences at
the phylum level by week 12 in FMT recipients. Further stud-
ies and data on lower taxonomic groups are needed to under-
stand the gut microbial response to Abx, dietary fat and Ex
and whether microbes are transferable by FMT.

A-1002

Intestinal Simulation of Gut-brain Axis by Dietary Slowly
Digest ible Starch Regulates Satiety and Glucose
Homeostasis. MARWA EL HINDAWY1, Choon Young
Kim2, and Bruce R. Hamaker1. 1Food Science, Purdue
University, West Lafayette, IN and 2Food and Nutrition,
Yeungnam University, Gyeongsan, REPUBLIC OF
KOREA. Email: melhinda@purdue.edu

We recently showed significant activation of the gut-brain axis
through the consumption of slowly digestible starch by obese
rats. Suppressed expression of the hypothalamic neuropep-
tides in rats fed slowly digestible starch was parallel with
increased satiety compared to rats fed rapidly digestible
starch. This suggests that complex carbohydrates arriving to
the ileum and through triggering L-cells promote physiologi-
cal effects known as the ileal brake. It is not clear, however,
which type of carbohydrates can further activates L-cells.
Here, we show that L-cells exhibit increased response of an-
orexigenic gut peptide secretion with MOS. Glucagon-like
peptide-1 (GLP-1) secretion was significantly higher in
STC-1 cells treated with MOS compared to glucose or propi-
onate. Maltotriose and maltopentaose showed over 2-fold in-
crease in GLP-1 levels (1. 16 and 1. 23 pM/μg protein respec-
tively) compared to glucose (0. 57 pM/μg protein) or propio-
nate (0. 38 pM/μg protein). MOS increased oxyntomodulin
(OXM) levels in the human NCI-H716 L-cells, and
maltotriose promoted the most effect. A 5-fold increase was
shown in the relative expression of cholecystokinin in cells
treated with maltotriose. Differential gene expression of STC-
1 cells revealed significant increase in the expression of the
protein family of ornithine decarboxylase antizymes with
maltotriose treatment, which are important regulators of cell
growth and proliferation. These data are consistent with ob-
servations of faster cell growth and delayed cell death ob-
served with cells treated with 25 mM maltoriose. In addition,
significant decrease in the expression of the thioredoxin-

interacting protein and arrestin domain-containing protein-4
was observed in cells treated with maltotriose compared to
glucose. Therefore, MOS are not only being sensed by L-
cells to stimulate release of gut hormones, but also induce
signaling pathways related to cellular oxidative status and glu-
cose homeostasis.

A-1003

Role of Retinoblastoma Gene in Maintenance of Osteoblast
Function and Communication. A. KETNER1, P. Gupta2, T.
Bodenstine2, E. Pendleton2, and N. Chandar2. 1College of
Health Sciences, Midwestern University, Downers Grove, IL
60515 and 2Department of Biochemistry, Chicago College of
Osteopathic Medicine, Midwestern University, Downers
Grove, IL 60515. Email: aketner77@midwestern.edu

Background: Osteosarcoma is a cancer of the osteoblasts and
can arise with inactivation of the retinoblastoma (Rb1) tumor
suppressor gene. It is known that loss of Rb1 function in
mesenchymal stem cells inhibits osteoblast differentiation
and predisposes them towards adipocytic lineage. Recent
studies have suggested a role for pRb1 in cell adhesion but
the mechanism has not been established. Methods/Objective:
As cadherin 11 and gap junctional protein, connexin43 (Cx43)
play important roles in adhesion and communication in oste-
oblasts, we studied these proteins in MC3T3-E1 mouse
calvaria osteoblast cell line. We knocked down expression of
pRb1 using specific shRNA to assess the relationship between
Rb1, cadherin11 and Cx43. Results: Statistically significant
decreases in RNA and protein expression of cadherin11 was
noted during differentiation of Rb1 deficient osteoblasts when
compared to controls. Gap junctional intercellular communi-
cation was also studied using dye transfer and found to be
reduced with pRb1 loss. Rb1 deficient cells had a higher
steady state levels of adipocyte transcription factors and adi-
pocyte markers when compared to control. Interestingly no
changes were observed in Cx43 gene or protein expression
when comparing the two lines using qRT-PCR and Western
blot, respectively. Discussion/Conclusion: These observations
suggest that loss of pRb1 affects cell fate, cell adhesion and
communication in osteoblasts while the exact mechanism of
how communication is affected remains to be determined.

A-1004

Recombinant Production and Bioactivity of Catfish Interleukin-
22 as a Natural Immune Stimulant for Improved Aquaculture
Fish Health. LANA ELKINS1,2 and Maureen C. Dolan1,2,3.
1Molecular BioSciences Graduate Program, 2Department of
Biological Sciences, and 3Arkansas Biosciences Institute,
Arkansas State University, P. O. Box 639, State University, AR
72467. Email: lana.elkins@smail.astate.edu, mdolan@astate.edu
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As the world population increases and wild caught fisheries
decline, aquaculture offers an important sustainable solution
in addressing this global challenge. In fact, aquaculture now
provides more than half the world’s food fish. With this rapid
rise in production, has come the problem of disease manage-
ment. Current options are limited, and there is a need for
innovative solutions. The cytokine interleukin-22 (IL-22)
has emerged as a possible therapeutic target for fish and has
been correlated with protection under pathogen challenge.
Plant-based production systems have the potential to effec-
tively manufacture and bring unique efficacy-enhancing fea-
tures to increase the utility and value of recombinant therapeu-
tics. Plant bioproduction offers advantages of low cost for
commodity markets like aquaculture, is readily scalable, and
is environmentally friendly. This project focuses on producing
catfish IL-22 (cfIL-22) as a classic warm-water model.
Recombinant cfIL-22 was expressed using the Agro-mediated
transient tobacco production system and purified for establish-
ing the functional activity of this potential therapeutant to
trigger the fish’s immune system. As IL-22 is known to induce
production of natural antimicrobials and tissue repair proteins
in mammals, it may provide an alternative to antibiotics or a
disease preventative at critical stages in aquaculture produc-
tion. To confirm analogous activity of cfIL-22, in vitro bioas-
says using a channel catfish ovary cultured cell line were
established that confirmed cfIL-22’s ability to increase both
cell proliferation and gene expression of select antimicrobial
peptide and tissue repair markers. In addition ongoing efforts
to produce and test the activity of this recombinant protein on
primary gill cells will be presented.

A-1005

The Role of Kar2/Scj1 Complex in the DNA Damage
Response. LAURA E. KNIGHTON and Andrew W.
Truman. The University of North Carolina at Charlotte,
Department of Biological Sciences, 9201 University Blvd,
Charlotte, NC 28223. Email: lknighto@uncc.edu

Hsp70 is a well-conserved molecular chaperone involved in the
folding, stabilization, and eventual degradation of many “client”
proteins. Hsp70 is regulated by a suite of co-chaperone mole-
cules that assist in Hsp70-client interaction and stimulate the
intrinsic ATPase of Hsp70. While previous studies have shown
the anticancer target ribonucleotide reductase (RNR) is a client of
Hsp70 in yeast and mammalian cells, the regulatory co-
chaperones involved remain to be determined. To identify co-
chaperone(s) involved in RNR activity, 30 yeast Hsp70 co-
chaperone knockout mutants were screened for sensitivity to
theRNR-perturbing agentHydroxyurea (HU). Interestingly, cells
lacking the ER-resident co-chaperone Scj1 were sensitive to HU.
Scj1 is an ER-based co-chaperone that binds the ER Hsp70
isoform Kar2 (homologue of BiP). Strikingly, removal of the

C-terminal KDEL ER localization sequence from Scj1 only pro-
ducedmild sensitivity toHU. To determine the functional role for
Scj1 in mediating resistance to HU, we undertook a multicopy
suppressor screen for genes that when overexpressed could res-
cue the HU-sensitive phenotype of of scj1Δ cells. Aside from
RNR4 and SCJ1, identified GRX2, a glutaredoxin known to
support RNR through hydrogen ion donation. Taken together,
these findings suggest a novel indirect role for Scj1/Kar2 in the
cellular response to replicative stress.

A-1006

Efficient Serum-free Cell Line Cryopreservation at -80°C. XU
HAN1,4, Yuping Huang2, Cynthia Goodman2, Joseph
Ringbauer2, Megan M. Augustin3, and David Stanley2.
1University of Missouri, School of Engineering, W1025
Lafferre Hall, Columbia MO, 65211; 2USDA/ARS
Biological Control of Insects Research Laboratory, 1503 S.
Providence Rd., Columbia MO 65203; 3Donald Danforth
Plant Science Center, 975 North Warson Road, St. Louis,
MO 63132; and 4CryoCrate LLC, 1601. S. Providence Rd.,
Columbia, MO 65211. Email: hanx@missouri.edu

Sf9 cells, a clonal isolate of Spodoptera frugiperda Sf21 cells,
are among several cell lines that have been widely used in
biological research and biotechnology development.
However, the efficiency of the current standard long-term stor-
age of Sf9 cells is a difficulty because it involves high con-
centrations of serum (e.g. FBS) in the freezing media and the
use of liquid nitrogen facilities. In this study, we explored the
efficiency of using a commercially available insect cell cryo-
preservation medium, C80EZ®-Insect, which is serum free
and designed for long-term storage in standard laboratory
freezers (-70°C to -80°C). The working mechanism of
C80EZ® relies on its macromolecular crowding effects that
prevent cell aggregation during processing and ice recrystalli-
zation during storage at -80°C. The Sf9 cell lines were frozen
in a mixture of C80EZ®-Insect and serum-free cell culture
medium (EX-CELL 420) with 5% DMSO in -80°C freezers
using a CoolCell®. After long-term storage (3 months), the
post-thaw viability of the cells, determined using a Cellometer
and flow cytometry, was comparable to control groups using
90% v/v FBS in the cell culture medium plus 5% DMSO for
liquid nitrogen storage (72.1 ± 3% viability for the former vs.
72.6 ± 2% for the latter). Regarding post-thaw functionalities,
the production of a steroid alkaloid called verazine from post-
thaw cells (after one month storage at -80°C) resulted in sim-
ilar verazine production efficiency in the C80EZ® cryopre-
served cells and unfrozen cells (2.8±0.4 ng/ml vs. 2.3±0.3 ng/
ml) . We infer that C80EZ®-Insect medium has strong poten-
tial as a reliable and efficient approach to long-term storage of
Sf9 cell lines without using FBS and liquid nitrogen facilities.
The outcomes of storage at -80°C for longer periods of time
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(e.g. 6 month to one year) is still under investigation. Similar
or higher efficiency has been achieved from use of other
C80EZ® products for numerous other cell types that encoun-
ter similar difficulties, e.g. stem cells, neurons, embryos, and
cancer cells.

A-1007

Natural and Synthetic Extracellular Matrix Biomaterials for
Peripheral Nerve Regeneration. A. W. MATYGA, S. C. Veen,
and J. Z. Gasiorowski. Midwestern University, Department of
Biomedical Sciences, 555 31st Street, Downers Grove, IL
60515; Email: amatyga98@midwestern.edu

Peripheral nerve injuries are a common occurrence and treatment
can leave patients with limited or lacking sensory and motor
function. While the peripheral nervous system has regenerative
potential after injury, full recovery rates remain low. This can be
due to regenerative axon growth in misguided directions.
Previous work in our lab revealed that mouse dorsal root ganglia
cultured ex vivo on anisotropically patterned surfaces demon-
strated longer and directionally controlled axon outgrowth.
Furthermore, we wanted to study a more complex model by
creating both natural and synthetic biomaterials that would not
only aid in directing the axonal growth, but would alsomimic the
host’s nano- and micro-scale extracellular matrix structure. We
have used apples as an abundant biomaterial, as they tend to have
a favorable spongy, fibrous matrix that mimics biophysical fea-
tures found in mammalian stromal extracellular matrices. After a
detergent-based decellularization process, 1mm thick apple slices
were coated with collagen or fibronectin in varying concentra-
tions. Mouse mesenchymal cells were seeded onto the newly
coated apple slices and a WST-1 assay was performed 3 days
later. The WST-1 results and fluorescence microscopy demon-
strated that 2.5 μg/cm2 collagen coating provided the best con-
ditions for mammalian cell growth and allowed the cells to fully
invade into the matrix. While the apple matrix is an affordable
way to generate large amounts of scaffold material, it is impos-
sible to precisely control the biophysical and biochemical prop-
erties of the material. To this end, we also fabricated electrospun
polymeric fibers with defined biophysical features (200nm-
600nm) in stochastic and parallel orientations that support cell
growth an alter migration patterns. Finally, the defined
electrospun fibers can be combined with the decelluarized plant
matrix to create composite, biocompatible and biodegradable
materials that support directionally controlled and enhanced
nerve cell growth for the study of nerve regeneration or as po-
tential treatment for nerve injury.

A-1008

Effects of the Emergent Pesticides, Diflubenzuron and
Spinetoram, on Gap Junctional Intercellular Communication, a
Biomarker of Homeostasis, in a Rat Liver Epithelial Cell Line.
BRAD L. UPHAM1, Nina Rackerby1, Lizbeth Lockwood1,
Ogie Avramovska1, Ajna Uzuni1, Kim Vi1, Mike
Baumgartner1, Maris Polanco1, Allison Wheeler1, and John
Wise2. 1Department of Pediatrics and Human Development
and 2Department of Entomology, Michigan State University,
48824, East Lansing, MI. Email: upham@msu.edu

Gap junctional intercellular communication (GJIC) is a critical
cell process needed to maintain the homeostasis of tissues.
The disruption of this cell signaling mechanism epigenetically
alters gene expression linked to adverse health effects, includ-
ing tumor promotion. Thus, GJIC is an excellent biomarker
for determining toxic effects of environmental contaminants,
such as insecticides. Diflubenzuron and spinetoram are two
emergent insecticides used in the control of insect pests of
crops and assumed safer than legacy pesticides, such as lin-
dane and DDT. Our objective is to compare the epigenetic
effects of diflubenzuron and spinetoram with those of lindane
and DDT, as a function of GJIC, and determine the underlying
mechanisms involved in the dysregulation of GJIC. A simple
dye transfer assay in a F344 rat liver oval cell line measured
GJIC, and the distance the dye traveled from the loaded cells
was reported as a fraction of the vehicle control. Dose and
times were determined for each pesticide. Pharmaceutical in-
hibitors, namely U0126 and D609, specific inhibitors of ex-
tracellular receptor mitogen activated protein kinase kinase
(MeK) and phosphatidylcholine specific phospholipase C
(PC-PLC), respectively, were used to determine if these sig-
naling proteins were involved in pesticide-induced dysregula-
tion of GJIC. MeK and PC-PLC are common signaling path-
ways by which many other environmental contaminants close
gap junction channels; DDT and lindane close channels by
MeK and PC-PLC routes, respectively. Results indicated
spinetoram, but not diflubenzuron, reversibly dysregulated
GJIC in dose and time dependent manners. However,
spinetoram was over two times less potent than the legacy
pesticides, DDT and lindane. Pre-incubation with either
U0126 or D609 did not prevent spinetoram from
dysregulating GJIC. In conclusion, the dysregulation of
GJIC by spinetoram was independent of MeK and PC-PLC
pathways. These results also indicate that these emergent pes-
ticides are potentially less epigenetically toxic to mammalian
systems than the legacy pesticides tested.
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