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Generation of Integration – Free Methods of Feline Induced Pluripotent Stem Cells  

J Lolarga and Jijun Hao  
Department of College of Veterinary Medicine, Western University of Health Science, 

Pomona, CA 
 

 
Introduction: Hypertrophic Cardiomyopathy (HCM) is a very common type of heart 
disease found in adult cats caused by mutations in cardiac myosin binding-C (MYBPC3), 
which is inherited as an autosomal dominant trait. IPSCs have been used for 
differentiation into various tissue cells, which include cardiomyocytes. Therefore iPSCs 
provide a possible in vitro method for generating disease-specific iPSC-derived 
cardiomyocyte cells that could be used as a model for understanding the HCM disease to 
test and develop therapeutic drugs. IPSCs generation have been used in various species 
such as humans, mice, monkeys, and horses for disease modeling and drug examination. 
However, there are limited disease modeling and drug examination done in cats.  
Methods: Feline wild-type somatic cells were grown in 100mm tissue culture dish using 
Basic MEF Medium. Once the feline wild-type somatic cells were 90-100% confluent, 
the cells were plated in a 24 – well plate that contained 2.5x104 cells/ml. Day 2, the cells 
were transfected through Lipofection using two different vectors and plated with MEF 
Medium with no Penicillin Streptomycin. Day 3, the wells were washed with Phosphate 
Buffered Saline (PBS) and added MEF Media with Penicillin Streptomycin. Day 6-7, the 
cells were plated in a 6-well tissue culture dish coated with Geltrex with approximately 
2.0x105 cells/ml. From Day 6-22 the cells were changed and grown in E8 Medium and 
changed on a daily basis. Day 22-27 colonies are ready to be harvested and observed for 
iPSC formation.  
Results: On Day 22, the feline wild-type somatic cells were observed and showed no 
signs of iPSCs formation. The following morphology of the possible feline wild-type 
iPSCs still showed the same morphology compared to the primary feline wild-type 
somatic cells that were plated in the 100mm tissue culture dish. During the growth period 
from Day 6 –Day 22, a suitable formation of a possible iPSCs colony was present in one 
of the wells. However as the growth period proceeded, there was no sign of colony 
formation in the well. When observed under the 10x microscope, possible single colonies 
of iPSCs were visible based on their circular morphology. However, these possible single 
iPSCs did not form any colonies, which is an important characteristic of iPSCs.  
Conclusions: The following results showed no signs of iPSCs colony formation based on 
the observation on Day 22. This could be due to the regents that were used for 
Lipofection, which had no effect on the feline wild-type somatic cells during transfection. 
In addition, future studies include repetition of the Lipofection transfection method with 
minimal changes to the protocol as well as testing other methods of transfection. 
Research supported by NIH RISE, Cal Poly Pomona, and Western University of Health 
Science.  



Understanding RGS2 Function in Human Adipogenesis and Osteogenesis 
 

A Madrigal, Yuanxiang Zhao 
Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

 
Introduction: Human adipogenesis and osteogenesis define the commitment and differentiation 
processes by which mesenchymal stem cells (MSCs) mature into functional adipocytes or 
osteoblasts to form fat or bone, respectively.  Between osteogenic and adipogenic lineage 
commitment, a theoretical inverse relationship exists, such that differentiation towards one 
lineage results at the expense of the other. This relationship is supported by cellular and clinical 
studies showing that bone mass and fat mass are closely regulated. At the clinical level, the 
majority of medical conditions associated with bone loss, including aging and osteoporosis, are 
accompanied by an increase in marrow fat content. Likewise, conditions associated with high 
bone mass are associated with decrease marrow fat mass. Because of this, identification of 
signaling pathways that are either pro-osteogenic/anti-adipogenic or both positive regulators of 
these two cellular processes have important applications in the improvement of human health 
and treatment of clinically associated diseases. In this study, we focus on understanding the role 
of members of the Regulator of G protein Signaling family, in particular regulator of G protein 
signaling 2 (RGS2), in adipose-derived human mesenchymal stem cells (ad-hMSCs) upon 
adipogenic and osteogenic induction.  
Methods:  Adipose-derived hMSC  (p4) were cultured in HycloneAdvanceSTEM Cell Media 
(CM). Ad-hMSCs were differentiated using adipogenic inducing media (AIM) consisting of 1uM 
or 0.2 uM DEX, 0.45uM IBMX, and 10ug/ml Insulin for 12 days or osteogenic inducing media 
(OIM) consisting of 1 uM or 0.2 uM DEX, 10mM glycophosphate, 0.05 mM ascorbic acid for 
16-21 days. RGS2 expression pattern was characterized by RT-PCR during both adipogenic and 
osteogenic differentiation of hMSCs at 12h, 24h, 36h, 48h, 72h, 96h, 5D, 6D, 7D and 16D post 
media induction. siRNA mediated RGS2 silencing was used to determine RGS2 function. Ad-
hMSCs were reverse transfected with siCON or siRGS2 siRNA and plated equally in 24 well 
plates two days prior to AIM/OIM induction. Adipogenesis was characterized by oilRedO 
staining and quantification, dapi and mature adipocyte counting, and RT-PCR of adipogenic 
markers. Osteogenesis was characterized by Alkaline Phosphatase  (ALP) activity, AlizarinRed 
Staining and quantification, dapi counting, and RT-PCR of osteogenic markers.   
Results: Overall, RGS2 was up-regulated during both adipogenic and osteogenic induction but 
appear to oscillate in response to media change at 48h intervals. siRGS2 targeted silencing 
resulted in decrease adipogenic efficiency and adipocyte number in AIM treated siRGS2 samples 
compared to controls (siCON) (p<0.05), but did not have a significant effect on overall cell 
number (p>0.05). siRGS2 targeted knockdown in OIM treated samples resulted in a significant 
decrease in calcium deposits as evaluated by AlizarinRed (p<0.05), but did not show a 
significant difference in ALP activity at day 3, 7, 14 compared to controls (siCON). 
Conclusions siRNA targeted RGS2 expression knockdown resulted in a decrease in both 
adipogenic and osteogenic differentiation efficiency suggesting RGS2 is a positive regulator of 
both adipogenesis and osteogenesis.  



Evaluation of Lipidated and Non-Lipidated CDN Adjuvants in a gD3pep-HD and a 
gD3pep-Cys Liposomal Vaccine using an HSV-2 Intravaginal Mouse Challenge Model 

J. J. Rubio, E.S. Guardado, J. Adler-Moore 
Cal Poly Pomona, CA 

Molecular Express Inc., Rancho Dominguez, CA 

Introduction:  Infections caused by the Herpes Simplex Virus-2 (HSV-2) manifest as chronic 
viral infections with frequent recurrent episodes.  Sufferers of HSV-2 typically display genital 
lesions.  HSV-2 is present in about 20% of the US population and while medications exist which 
may reduce the frequency of outbreaks, no treatment to eradicate the virus exists.  HSV-2 serves 
the greatest threat in the immunosuppressed and neonates.  This study compares the protective 
efficacy of liposomal vaccines containing the HSV-2 viral protein gD3pep-HD or gD3pep-Cys 
conjugated to Lipidated (L) or Non-lipidated (NL) CDN (cyclic dinucleotide) adjuvants against 
an intravaginal HSV-2 challenge in a female BALB/c mouse model.   

Methods:  Liposomal vaccines or PBS were administered three times subcutaneously to all mice 
(n=10/group) on d0, d28, and d56.  Liposomal vaccines were comprised of viral protein gD3pep-
HD (15μg/dose) or gD3pep-Cys (15μg/dose), L-CDN (5μg/dose) or NL-CDN (5μg/dose).  Mice 
were challenged intravaginally with HSV-2 (1:25) on d70 and monitored for disease signs and 
morbidity twice a day for 28 days.  Vaginal swabs were collected on d72 to assess the viral 
burdens of the challenged mice by performing a Plaque Forming Unit assay.   

Results:  Mice vaccinated with NL-CDN with gD3pep-HD or L-CDN with gD3pep-Cys showed 
enhanced survival (100%, <0.0001) versus the PBS control (0% survival).  Weight loss, 
mucosal, neurological signs and viral burden paralleled survival data with mice vaccinated with 
L-CDN with gD3pep-Cys, NL-CDN with gD3pep-Cys and NL-CDN with gD3pep-HD being 
significantly more protective with reduced disease signs and less weight loss. L-CDN with 
gD3pep-HD was not as effective when compared to the other CDN adjuvants with lower survival 
and greater disease signs.   

Conclusions:  The use of L-CDN and NL-CDN as adjuvants in liposomal vaccines containing 
either gD3pep-HD or gD3pep-Cys provided protection in BALB/c mice against an HSV-2 
intravaginal infection. However, the enhanced survival and reduced disease signs of mice 
vaccinated with liposomal gD3pep-HD or gD3pep-Cys vaccines containing NL-CDN shows that 
NL-CDN was the most effective adjuvant used.  L-CDN with gD3pep-HD was the least effective 
in protection when compared among the other CDN adjuvants.   



Standardization of a Murine Model of Pulmonary Aspergillosis 
 

H Reza, W Morris, Jill Adler-Moore 
Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

 
Introduction: Lethal, pulmonary aspergillosis caused by Aspergillus fumigatus can be treated 
with the use of various antifungal drugs although the efficacy of these drugs is only about 50%. 
To improve the efficacy, it would be very helpful to develop a prophylactic vaccine that could be 
administered to high risk patients which could help decrease the severity of the infection and 
make the drugs more effective. To be able to test this approach for treating pulmonary 
aspergillosis, we first need to establish and standardize a pulmonary aspergillosis infection in 
female Swiss Webster mice to be used as the model system. 
Methods: Aspergillus fumigatus ATCC #13073 spores were grown on Sabouraud’s dextrose 
agar and harvested 7 days after inoculation. Spores were harvested from each plate in 0.05% 
Tween 80 saline, filtered to remove hyphal fragments, and sonicated to suspend the spores. The 
spore stock was then diluted in PBS and the spores counted in a hemacytometer to determine the 
concentration of spores/mL. The dilutions used to count were plated (200 µL/plate, in duplicate) 
and counted 24 hrs later to determine the concentration and viability of the spore stock solution.  
The concentration of the stock solution was adjusted to deliver 5.0 x 106 viable spores/mouse. 
Spores were calibrated for viability for 3 days prior to challenge. Female Swiss Webster mice 
(n=10) were immunosuppressed with 6 mg/kg of triamcinolone acetonide intraperitoneally (IP) 
on days -3, 0, and +2, with respect to fungal challenge. On day 0, the mice were sedated with 80 
mg/kg ketamine/16 mg/kg xylazine IP and challenged intranasally (IN) with 5.0 x 106 viable 
spores/50 uL. On day 5, post challenge, lungs were collected (n=5) to determine fungal burden in 
the tissues. The remaining mice (n=5) were monitored for weight loss and disease signs and 
followed for morbidity until day 14 post challenge.  
Results: The final challenge dose given to each mouse was determined to be 1.8 x 106 viable 
spores/50 µL instead of the necessary 5.0 x 106 viable spores/mouse. Due to the low fungal dose 
given, the mice exhibited mild to no disease signs and only one mouse died (80% survival). 
However, all the mice exhibited weight loss through day 7, and began to recover their weights on 
day 8. Although the infection was mild, there was growth of the fungus in the lung tissue with a 
fungal burden of 1.61 x 105 CFU/g lungs.   
Conclusions:  Due to the low fungal challenge dose given, the mice only exhibited signs of a 
very mild infection. If the mice do not exhibit an acute or severe infection, the efficacy of a 
prophylactic vaccine will not be able to be determined. Further experiments will have to be done 
to determine the optimal fungal challenge dose necessary to establish an acute lethal infection in 
the mice.  

 



Role of cannabinoid-receptor 2 (CB2) on tissue fungal load in a systemic Candida albicans 
infection in mice 

 
A A Marentes, Nancy Buckley 

Department of Biological Sciences, California State Polytechnic University, Pomona, CA 
 
 
Introduction: For decades, ∆9-tetrahydrocannabinol (THC) has been the subject of intense ex-

perimentation: cultural, academic, and sociological. However, the incredible suite of physiologi-

cal reactions to THC is not fully understood. What is known is that THC can only be an effector 

molecule to cells with receptors for it. For mammals, these are the neurons and particular im-

mune cells and there are currently two well-known cannabinoid receptors, the central canna-

binoid receptor (CB1R) and the peripheral cannabinoid receptor (CB2R). While CB1R is pre-

dominantly expressed in the central nervous system, CB2R is predominantly expressed in im-

mune cells. In this study, I investigated the role of CB2R in clearing a systemic yeast infection.  

Methods: I used CB2R knockout (CB2R-/-; KO) and wild type (CB2+/+; WT) mice. I infected 

them with 0.75x105 Candida albicans on Day 1 and then 5x105 on day 18. I harvested tissues on 

Day 18 and plated tissue homogenates on SAB agar, and 24-48h later, counted yeast colonies in 

each organ. I expressed the data as colony forming units (CFUs)/ gram of tissue.  

Results: KO spleens had lower amounts of yeast colonies compared to WT spleens. KO sera, 

brains, and spleens also demonstrated a pattern of decreased cytokine production, specifically 

interleukin-12 (IL-12) and interferon-ɣ (IFN-ɣ).  

Conclusions: These preliminary results suggest immune regulation by CB2R. Future studies will 

be aimed at confirming these results and to elucidate the mechanism of cannabinoid induced 

immunosuppression. Research supported by NIH MBRS RISE and Cal Poly Pomona.  



The Dopamine Transporter (DAT) plays a role in high fat diet obesity, but does not in circadian 
entrainment to feeding 

J. Enriquez, Dr. Andrew Steele 
Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

 
Introduction: The Dopamine Transporter (DAT), Slc6a3, is a transmembrane protein responsible for 
bringing dopamine back into the cell from the synaptic cleft, which is vital for the termination of 
dopamine signaling. DAT knock-out (KO) mice lack this transporter allowing more dopamine to be 
present in the synaptic cleft when compared to wild type mice, as well as an increase in locomotor 
activity (Ferris, et al.,, 2014).  
  When mice are placed on a calorie restricted (CR) diet (60% of their daily calorie intake) they 
shift their normal activity and many physiological rhythms to predict scheduled food availability. 
Dopamine has well documented roles in regulation of feeding and locomotor behavior. (Szcypka etc, 
2001). However the necessity of DAT for food entrainment, as well as body weight regulation, has not 
been examined. When mice are placed on a high fat diet they gain an enormous amount of weight, 
whereas a DAT KO mice does not gain weight. I purpose that DAT is not a key regulator in circadian 
rhythm or diet-induced obesity. 
Materials and Methods: After a week of being singly house, DAT knock-outs (KO) and wild type 
mice (WT) were exposed to high fat diet food for the first time. 24-hour food intake measurements were 
taken the first two days, the first week, and the first month after receiving high fat food. Mice weights 
were recorded on a weekly basis.  
 For calorie restriction (CR), food intake measurements were taken over two days.  The average 
was then taken of those two days and reduced to 60%. All other food sources were removed and 
everyday at 1 PM the mice were given their 60% daily intake. Weekly, the mice were placed in 
Columbus Instruments Comprehensive Lab Animal Monitoring System (CLAMS) to measure their 
activity for a 24 hours period for 4 weeks.  
Results: Surprisingly, DAT KO mice did not gain any weight while being on a high fat diet whereas 
controls gained at least 40-50% during the same time period. From measuring their food intake, we 
determined that DAT KO and WT mice ate the same amount of food. 
 While being on CR, DAT KO did present Food Anticipatory Activity (FAA).  
Conclusion: Based off these findings one can conclude that the DAT does play a role in diet-induced 
obesity Given that DAT KO and control mice eat a similar amount of food, the lack of weight gain on 
high fat diet must be due to difference in either metabolism, nutrient absorbance, or both.  

We determined that DAT KO mice demonstrate robust (FAA), possibly showing faster 
development of food entrained behavioral rhythms as compared to control mice. Based off these 
findings we conclude that the DAT may promote diet-induced obesity but that is unlikely to do so by 
entraining circadian rhythms to feeding events.  



The evolutionary impact of a Pack-MULE element in tomato and its wild relatives 

T Batz1 S Cerbin2  N Jiang2  

1California State Polytechnic University, Pomona CA,  2Michigan State University, East 
Lansing, MI 

Introduction: Transposable elements, mobile genetic sequences that can move from one 
location in the genome to another, are integral components of the genome and have significant 
evolutionary roles. Pack-MULES are DNA transposons known for their ability to duplicate and 
acquire gene(s) or gene fragments on a large scale. Through evolutionary time, such capabilities 
have shaped plant genome evolution by influencing plant polyploidy and gene functions. A 
Pack-MULE in tomato (SlPM37) with over 50 copies has been identified. However, the function 
and effects of SlPM47 remain unknown.  To test the effects of SlMP37, several DNA constructs 
were transformed into S. lycopersium containing a marker genes under the control of the 
promoters of the duplicated and non-duplicated parental genes.    

Methods: DNA constructs were transformed into several tomato lines containing a marker gene 
under the control of the promoter of the parental genes. The portion of the parental genes 
duplicated by the Pack-MULE was concatenated to the marker gene to test its impact, with the 
non-duplicated regions as a control. DNA was extracted from tomato leaves and confirmation of 
the construct was determined through Southern blot tests. A kanamycin probe was used to detect 
the presence of DNA complimentary to the constructs. Characterization of the plants was done 
through phenotyping of tomato fruit yield, seed weight, and plant height at 20 weeks of age. 

Results: 14 of the 17 tomato lines were successfully transformed with SlPM37. The tomato 
control samples hybridized with the AGO1 unacquired probe confirm parental genes present in 
the tested tomato lines. Phenotyping results show a significant difference in the average seed 
weight of construct AA-4-2. There is also a significant difference in plant height from construct 
AA-4 compared to other averaged plant heights.  

Conclusions: The Southern blot results were difficult to analyze due to faint banding and 
background noise. As a result, findings are inconclusive. No overall differences in seed weight 
were found in the two tomato constructs (AA, AU). However there is a difference between the 
tomato lines (e.g. AU-2-2, AU-2-3), which may be explained by position effects due to insertion 
sites. The function of SlPM37 in tomato remain unknown and more studies and replications are 
required to investigate both the function and evolutionary impact of the Pack-MULE. 

 

 



Phylogenetic Reconstruction of the Genus Berthella (a Sea Slug) Using Molecular and 
Morphological Data 

H Ghanimi, Angel Valdés 
Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

 

Introduction: Berthella is a genus of sea slugs, marine gastropods that belong to the family 
Pleurobranchidae. The species in this family either possess a vestigial reduced internal shell or 
lose their shell completely as adults.  Because the shell of Pleurobranchidae is internal and 
vestigial it has been hypothesized not to play a significant evolutionary role, but the differences 
in shell morphology among species suggest otherwise. Based on morphological phylogenies 
Berthella is sister to Pleurobranchus, another genus in the family Pleurobranchidae, molecular 
phylogeny of which has been recently reconstructed. Berthella is present in the fossil record, 
however, based on fossil shell morphology; it is unclear whether these shells represent Berthella 
or Pleurobranchus. The goal of this study is to use molecular data from a total of three genes 
including two mitochondrial genes (CO1 and 16S) and a nuclear gene (H3) to reconstruct the 
phylogeny of Berthella. Then geometric morphometrics will be used to compare the morphology 
of fossil shells in the literature to extant shells of Berthella and Pleurobranchus. Finally the 
morphological data will be integrated in the molecular phylogeny using comparative methods. 
The objectives of the study are to determine whether Berthella is monophyletic and sister to 
Pleurobranchus, to investigate the rate of evolutionary change over time in shell morphology in 
Berthella, and finally whether the fossil shells can be assigned confidently to Berthella.  
Methods: DNA from 16 Berthella samples was extracted using the Chelex DNA extraction kit 
and protocol. The target genes (16S, H3 and CO1) were then amplified with gene-specific 
primers using polymerase chain reaction (PCR). Gel electrophoresis was done to verify the 
existence of DNA for the target genes in the PCR products. Upon verification, the DNA samples 
were purified using the Thermo Scientific GeneJET PCR purification kit. Nano drop was 
performed to quantify the amount of DNA in each sample before being sent out for sequencing 
to the Source Bioscience LA Company. The sequences were then checked and verified on the 
computer using the Geneious software.  
Results: Sequences were obtained for 3 Berthella sp. from Caldera, Chile (2 H3, 1 CO1), 1 
Berthella strongi from Ptsus California, USA (H3), 1 Berthella californica from Cape Arago, 
Oregon, USA (16S, H3, CO1), 1 Berthella californica from Whiskey Creek Oregon, USA (16S, 
CO1), 1 Berthella strongi from La Jolla, California, USA (16S), and 1 Berthella stellata from 
Mazatlán, Mexico (16S). 
Conclusion: No scientific conclusions can be reached at this stage of the research given the 
amount of available data. More molecular data is being collected at the moment.  



Species Delimitation and Phylogenetic Analysis of Dolabrifera brazier 
E.J. Breslau, A. Valdés  

Cal Poly Pomona, Department of Biology 

 

Introduction: Dolabrifera is a genus of sea slugs that consists of two species: Dolabrifera 
dolabrifera and Dolabrifera brazieri. Whereas Dolabrifera brazieri is only found in Australia 
and New Zealand, Dolabrifera dolabrifera is widely distributed throughout the tropics including, 
from the Pacific coast of Panama to East Africa and also in the tropical Atlantic.  Because 
Dolabrifera dolabrifera is so widely distributed and has a disjunct range, it is likely that this 
species is a complex of multiple misidentified species.  Using genetic information, this research 
project aims to determine whether Dolabrifera dolabrifera is a species complex and also the 
validity of Dolabrifera brazieri. 

Methods: Three genes will be sequenced and compared between several specimens collected 
across the range of the two species. These genes will include the mitochondrial 16S, CO1, and 
the nuclear H3 gene.  Several methodological approaches will be used to determine whether 
different populations of Dolabrifera dolabrifera constitute distinct species. 

Results: Due to the nature of this research, there are no results as of now. 

Conclusion: The experiment has not yet yielded results and thus, a conclusion cannot yet be 
discussed.  Research regarding this experiment will continue and hope to determine whether 
Dolabbrifera dolabrifera is a species complex as well as the validity of Dolabrifera brazier. 



Algal Bioremediation of Organic Wastes Coupled to Biomass Production for Feed and 
Biofuels  

I. Janilkarn-Urena, N.M. Eulogio, J. McHugh, M.A. Murry 
Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

 
Introduction:  Industrialization of livestock production, particularly cattle, began in the late 
1950’s with the utilization of concentrated animal feeding operations (CAFOs), where hundreds 
to thousands of animals are raised and fed until they are ready for market. The amount of manure 
produced by these animals is vast and rich in nutrients such as nitrogen and phosphorus. Top 
milk-producing regions in the nation have reported nitrate contaminated groundwater that over-
exceeds the EPA’s maximum contaminant level (MCL) of 10 mg/l. In California, one of the two 
primary sources of nitrate contamination in groundwater is the combination of immense amounts 
of animal waste being produced along with the improper disposal of these wastes in CAFOs.  
Elevated nitrate levels in drinking water are known to have detrimental health effects in humans, 
including methemoglobinema (blue baby syndrome) in young children and infants and much of 
California’s ground water can no longer be used. Studies have shown certain species of 
microalgae are capable of removing nitrogen from wastewaters with nitrate levels as high as 
1,400 mg/l.  Microalgae cells can be harvested for biomass production for feed and biofuel 
production due to high growth rates requiring minimal land space.  The goal of this project is to 
quantify the biochemical composition of axenic microalgae isolates cultivated under controlled 
environmental conditions in the laboratory. 
Methods: Seasonally dominant algae were determined by microscopy and isolated from dairy 
pond samples that were obtained on a quarterly basis beginning summer 2015 from four different 
ponds situated in a dairy farm located in California State Polytechnic University San Luis 
Obispo. Axenic colonies were transferred to defined media at approximately 1:10 vol:vol 
dilution and incubated at 24oC on a rotary shaker (100rpm) at a photon flux density of 59 umol 
m-2s-1 for a week.  1) Algae media was prepared as follows: Basal media contains KH2PO4, 7 
mM; HPO4, 3.4 mM; NH4Cl and/or urea (filter sterilized), 10 mM; MgSO4, 0.1 mM; CaCl2, 
0.07 mM; KCl, 2.35 mM; FeNaEDTA, 10 mg/L; F/2 vitamins and trace elements. Media was 
supplemented with a combination of vancomycin, streptomycin or neomycin at 25 ug/ml. For 
solid media, agar was added at 1.5% w:v and dispensed into petri dishes or microtiter dishes for 
cell isolation.  2) Axenic strains were tested for contaminants and the ability to grow 
heterotrophically by spotting a 10 ul sample on solid Luria broth (LB) media and incubating in 
the dark at room temperature for 5 days.  3) DNA from axenic colonies were isolated and the ITS  
region of the ribosomal genes was amplified using PCR and the product purified for commercial 
sequencing (Retrogen Inc.).  4) Optical density was measured in a bioreactor or manually and 
correlated with dry weight to establish growth curves.  5) Proximal analysis will be carried 
NREL standard practices for algae.   

 



The effects of phlorotannin concentrations of brown seaweeds (Phaeophyceae) on the 
feeding rates of the black sea hare Aplysia vaccaria 

 
D  McHaskell, Jayson Smith 

Department of Biological Sciences, California State Polytechnic University, Pomona, CA 
 

Introduction: Macrophytes in marine systems are subjected to heavy herbivory which can drive 
seaweed distribution and abundances. To reduce herbivore impacts seaweeds can employ 
multiple strategies to minimize the effects of grazers in these natural systems such as production 
of chemical defenses. Phorotannins are a phenol-based chemical deterrent that are found 
exclusively in members of brown macroalgae (Phaeophyceae) and these secondary metabolites 
have been found to reduce herbivory. Phlorotannin concentrations, in general, are known to vary 
greatly among taxa, with low concentrations in kelps and high concentrations in rockweeds. The 
black sea hare, Aplysia vaccaria, is a voracious herbivore that consumes large amounts of brown 
algae as it grows to an extremely large size of 14 kg (31 lb) in a year period. Despite high levels 
of herbivory by this sea hare, little work has been conducted to determine their feeding habits or 
whether they consume some seaweeds more than others. In addition, it is unclear of the role of 
brown algal phlorotannin concentrations in the feeding habits of A. vaccaria. The goal of this 
project is to determine the feeding rate of Aplysia vaccaria when offered different brown 
seaweeds and determine if the seaweed phlorotannin concentration reduces these feeding rates. 
 
Methods: 
Phlorotannin Concentrations: A Folin-Ciocalteau assay will be used to quantify the amount of 
phlorotannins in several species of brown seaweeds. The algal material will be homogenized 
with 80% methanol and allowed to extract in the dark for twenty-four hours while being 
refrigerated. After extraction, each sample will be centrifuged for 6 minutes at 3000 rpm. An 
aliquot of the supernatant of each centrifuged tube will be decanted into a mixture of 40% Folin-
Ciocalteau working reagent and 2N Sodium Carbonate which will then be heated in an oven at 
50 degree Celsius for 30 minutes.  The absorbance of each sample will be found using a 
spectrophotometer and measured at 765 nm.  Phloroglucinol Dihydrate (Sigma Aldrich P38005) 
will be used to construct a standard curve for comparison. Based on this curve and the 
spectrophotometric reading of seaweeds, the phlorotannin concentration will be calculated. 
 
Feeding Assay: Individuals of A. vaccaria will be collected from various locations along the 
southern California coastline and transferred into a running sea water system at Cal Poly 
Pomona. A series of single food feeding rate trials will be conducted. Here, aliquots of known 
weights of brown algae will be placed in feeding arenas with the herbivore present. Weight 
change of the seaweeds will be determined over time as an indicator of feeding rates.  Control 
arenas with seaweeds and no herbivores will be used to understand how the weight of seaweeds 
changes naturally. Based on the change in weight of the seaweeds over the trial periods, with 
natural seaweed weight loss taken into account, I will determine which seaweeds are fed on by A. 
vaccaria at higher rates and determine whether phlorotannin content drives differences in rates.  



 A Kinetic Study of (3-oxo-phenyl-1-propen-1-yl)-Ferrocene: A Chalcone Derivative 
 
 P Unzueta, Francis Flores 
 Department of Chemistry, California State Polytechnic University, Pomona, CA 
 

Introduction: The ferrocenyl chalcone derivative, (3-oxo-3-phenyl-1-propen-1-yl)- Ferrocene, 
has antiplasmodial and topoisomerase activity which makes it compound of interest. The 
mechanism by which this ferrocenyl chalcone reacts is not currently known. The focus of this 
study will be an analysis of the reaction kinetics of the ferrocenyl chalcone under varying solvent 
systems. Due to its brightly colored nature, it is a prime candidate for UV/VIS spectroscopy.    

Methods: Since chalcone and its derivatives are difficult to extract in large yields from plants, it 
is typically synthesized. The most convenient method employs a variation of the Aldol 
Condensation known as the Claisen-Schmidt condensation. The reaction uses an aldehyde 
(Ferrocene Carboxaldehyde) and a ketone (acetophenone) to generate a new carbon-carbon bond 
through generation of a resonance stabilized nucleophile known as the enol or enolate dependent 
on the conditions of the reaction (acid/base). The ferrocenyl chalcone was subjected to varying 
solutions such as water, acetonitrile, and potassium hydroxide for preliminary scans of the 
compound. Afterwards, the ferrocenyl chalcone was then introduced to a range of potassium 
hydroxide solutions (0.001- 0.01M) and left over a 2 hour time period with 100 second UV/ Vis 
scan intervals. 

Results: The ferrocenyl chalcone undergoes 2 different processes when subjected to potassium 
hydroxide. The data obtained demonstrates this through the kinetic data obtained. This is simply 
a qualitative approach that can be further analyzed through a quantitative approach. In addition, 
there is a precipitate formed that must be further analyzed to discover the product that is formed.   

Conclusion: The data acquired will be further analyzed with analysis software to discover the 
rate law and rate constant. Further plans include kinetic studies of different derivatives of the 
ferrocenyl chalcone and also changing the different solvent systems such as thiols. This research 
was supported by the NIH MBRS RISE program and the Cal Poly Pomona Chemistry 
Department.  



Can algae save the dairy industry? 

N.M. Eulogio, I. Janilkarn-Urena,  J. McHugh, M.A. Murry 

Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

Introduction: California is the leading state in milk production, with over 1,500 dairies and 1.8 
million cows producing more than 21 million tons of milk per year. However, in the past 12 
years dairy farms have decreased from 2,100 dairies in 2003 to just over 1,500 farms today.  One 
of the main causes of the decrease of dairy farms is the significant cost of feed. Feed cost 
accounted for 65% of the total dairy production cost in 2012; which had increased from 63% in 
2011 and 56% in 2010. The rise in feed costs is partly due to the rise in global demand for the 
corn ethanol market. In addition to competing with the ethanol market, corn production for 
animal feed also competes for water and arable land with human food sources.  

Microalgae have shown great potential as a supplement for animal feed. The main 
advantages to growing microalgae, in contrast to corn, is the extremely fast growth rate, yielding 
anywhere from 7 to 13 times greater biomass than corn. In addition, microalgae have 40 to 50% 
of the biomass as protein and high lipid levels and secondary metabolites, including anti-viral, 
anti-tumor and anti-microbial and immune-stimulatory (Pulz and Gross, 2004) agents, improving 
the product for consumption.  

  In this research, I will be looking at algae as an alternative to animal feed but more 
specifically by assessing how different environment factors (light intensity, temperature, CO2 
availability and nutrients) affect the growth rate and nutrient composition of seasonally dominant 
microalgae strains isolated from the bioremediation ponds at the Cal Poly SLO organic dairy. 
Axenic cultures were grown in environmentally controlled bioreactors to simulate pond 
conditions each season. Learning the effects of environment parameters on growth rate and 
proximate composition of select strains will promote our efforts to manage outdoor ponds and 
encourage community dominance by strains that show promise as feed.  
Methods: Seasonally dominant algae were determined by microscopy and isolated from dairy 
pond samples that were obtained on a quarterly basis beginning summer 2015 from four different 
ponds situated in a dairy farm located in California State Polytechnic University San Luis 
Obispo. Axenic colonies were transferred to defined media at approximately 1:10 vol:vol 
dilution and incubated at 24oC on a rotary shaker (100rpm) at a photon flux density of 59 umol 
m-2s-1 for a week.  1) Algae media was prepared as follows: Basal media contains KH2PO4, 7 
mM; HPO4, 3.4 mM; NH4Cl and/or urea (filter sterilized), 10 mM; MgSO4, 0.1 mM; CaCl2, 
0.07 mM; KCl, 2.35 mM; FeNaEDTA, 10 mg/L; F/2 vitamins and trace elements. Media was 
supplemented with a combination of vancomycin, streptomycin or neomycin at 25 ug/ml. For 
solid media, agar was added at 1.5% w:v and dispensed into petri dishes or microtiter dishes for 
cell isolation.  2) Axenic strains were tested for contaminants and the ability to grow 
heterotrophically by spotting a 10 ul sample on solid Luria broth (LB) media and incubating in 
the dark at room temperature for 5 days.  3) DNA from axenic colonies were isolated and the ITS  
region of the ribosomal genes was amplified using PCR and the product purified for commercial 
sequencing (Retrogen Inc.).  4) Optical density was measured in a bioreactor or manually and 
correlated with dry weight to establish growth curves. 5)Environmental parameters were 
manipulated by the bioreactors. 6) Proximal analysis will be carried NREL standard practices for 
algae.   



Role of teashirt and tiptop in the regulation of Hox genes in the marine crustacean 

Parhyale hawaiensis 

 

C M Garrido1, E Jarvis2, H Bruce3, and Nipam Patel2,3 
1Department of Biological Sciences, California State Polytechnic University, Pomona 

2Department of Integrative Biology, University of California, Berkeley 
3Department of Molecular and Cell Biology, University of California, Berkeley 

Introduction: Hox genes are characterized by their role in anterior-posterior body plan 
formation, specifying appendage development and identity. Arthropods are useful models 
for studying segment morphology because of the obvious changes displayed when 
particular mutations have occurred. Several Hox genes have been identified to have a 
significant role in the production of various appendages (e.g. legs, claws, feeding 
appendages) in the crustacean species Parhyale hawaiensis. However, little is known 
about the different regulatory factors that drive Hox genes. Teashirt (tsh) is a non-Hox 
gene, which contains three zinc-finger motifs and known to distinguish homeotic function 
in trunk segment diversity in Drosophila. Tiptop (tio) is considered a paralogue of tsh, 
sharing an acidic N-terminal domain and additional zinc-finger motif. While other 
evidence has suggested teashirt family genes are not conserved within insects, we seek to 
determine if tsh and tio may have co-regulatory function in Parhyale. We refer to tsh and 
tio as tiotsh, a possible single teashirt family related homolog found in Parhyale. 
Methods: By utilizing the emerging genomic editing technology CRISPR/Cas9, tiotsh 
can be knocked out in Parhyale by specifically targeting the sequence, cutting it and 
rendering the gene no longer functional. Hox transcription following tiotsh knockout can 
be visualized using in situ hybridization. The loss-of-function phenotype can be 
visualized using light microscopy methods. 
Results: We present our preliminary data on identifying tiotsh zinc-finger domains in the 
Parhyale transcriptome. 
Conclusions: Due to time constraints, gene knockouts of tiotsh using CRISPR/Cas9 
could not be done. However, preliminary data of in situ hybridization using a Parhyale 
tiotsh-like probe suggests tiotsh to be expressed in the thoracic trunk region. 
Identification of similar zinc-finger domains to teashirt family genes in the Parhyale 
transcriptome as well as expressed response via in situ hybridization suggest tiotsh to be 
found in Parhyale. Understanding the role of tiotsh as a possible regulatory Hox cofactor 
in Parhyale will ultimately allow insight in body plan evolution. Research supported by 
the National Science Foundation (NSF) Research Experience for Undergraduates (REU) 
at University of California, Berkeley. 
	  



To binge or not to binge: Studying the effects of Dopamine Receptor 1 signaling on feeding 
in mice 

*G. A. Garza-Vazquez, N. Garcia, E. A. Acevedo, A. Macias, and A. D. Steele 

Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

Introduction: Obesity is associated with number of health problems and is now an epidemic 
across most of the developed world. Body weight is the greatest risk factor contributing to heart 
disease and diabetes. To understand this issue we ask the question: what causes people to eat or 
over-eat? Eating brings us pleasure and pleasure is dependent upon the reward system of our 
brain. The reward system is composed of neural structures in our brain that are responsible for 
the reinforcement of our behaviors through motivation, such as pleasure from feeding. Dopamine 
is the main neurotransmitter system involved in the reward system. It is released during 
rewarding experiences such as eating food, having sex, or taking drugs. Dopamine receptors are 
distributed across several regions in the brain and are key mediators of the dopamine signal 
coding for motivation, pleasure, and even learning, and memory. Dopamine receptor 1 (D1R) 
neurons have been shown to mediate entrainment to feeding, suggesting that dopamine signaling 
may be actively involved in the timing of hunger signals. Interestingly, D1R knockout mice do 
not exhibit diet-induced obesity. This brings up several important questions: Do D1R KO mice 
metabolize differently from wild-type mice? Are they eating less? Do these mice receive less 
pleasure from feeding?  

Methods: In order to attempt to answer these questions, we performed an experiment that allows 
us to visualize neuronal activation in fixed brain sections from mice that were place in one of the 
following groups: 1) D1R WT and D1R KO mice fasted for 24 hours and fed for an hour before 
culled, 2) D1R WT and D1R KO mice fasted for 24 hours and not fed before being culled, and 3) 
D1R WT and D1R KO mice that were not fasted and were fed ad libitum before being culled. 
After being culled, the mouse brains were extracted and cut into coronal sections. These coronal 
sections were then stained using c-fos (a marker for general activity) and observed for activity. 

Results: The D1R KO mice, that were fasted and fed, binged excessively on high fat food, 
whereas WT mice did not. Then, by staining brain sections using c-fos we can find what location 
of the brain was activated. Thus far we have found that the hypothalamus has some activation in 
the D1R KO mice that were fasted and fed. The hypothalamus is not only responsible for 
metabolic processes but for the control of activities such as hunger, thirst, body temperature, 
sleep and circadian rhythms. This is important because there are many dopamine dependent 
behaviors, but they are not all from the same D1R population. By performing this experiment we 
can process the characterization of which D1R neural populations affect binge eating of high fat 
foods.  

 



Is two better than one? Investigating a novel Aspergillus vaccine in combination 
with anti-fungal therapy. 

William Morris-Gonzalez, Hernan Reza, Jon A. Olson, Jill Adler-Moore 
Department of Biological Sciences, California State Polytechnic University, Pomona, CA 

 
Introduction: Despite medical advancements, there remains a great risk of succumbing 
to invasive aspergillosis for patients suffering from neutropenia or receiving treatments 
resulting in neutropenia. Our goal is to develop a liposomal protein vaccine to be used in 
conjunction with anti-fungal therapy that will elicit protection against invasive 
aspergillosis. Prior to the development of the vaccine, it is necessary to produce a 
reproducible immunosuppressed murine pulmonary aspergillosis model inwhich to 
conduct the experiments. This model is representative of the infection in 
immunosuppressed individuals challenged with a lethal dose of Aspergillus fumigatus 
spores.. 
 
Methods: Aspergillus fumigatus #13073 were cultured, spores collected and calibrated to 
achieve a concentration of 1.67 X 108 CFU/mL. 10 female Swiss Webster mice 5-6 
weeks old were immunosuppressed withtriamcinolone acetonide (6mg/kg 
intraperitoneally, i.p) on day -3 relative to challenge. On day 0 all mice were again 
similarly immunosuppressed, sedated with ketamine/xylazine (80/16mg/kg i.p.) and 
immediately following sedation challenged with A. fumigatus spores (5X106 viable 
spores/50µL intranasal, i.n.). The mice were weighed twice a day for 4 days and received 
another immunosuppressive treatment on day +1. On day +4 surviving mice were 
sacrificed to collect bronchoalveolar lavage (BAL) to determine fungal burden. 
 
Results: By day +1 post challenge one mouse was found dead and 6 of the 9 remaining 
mice lost 10% of their body weight. On day +2, two mice were found dead and the 
remaining 7 mice were again treated with triamcinolone; 6 of 7 mice had lost 10% of 
their body weight since the day of challenge. On Day +3, 2 more mice were found dead 
with 2 of the remaining 5 mice having lost 10% of their initial weight. On day +4, the 
mice were weighed and euthanized to collect BAL. The average CFU from the BAL of 
the 5 mice that were euthanized was 281 CFU/mL. 
 
Conclusions: A murine model of pulmonary aspergillosis was tested with the goal of 
using it to investigate the effectiveness of an Aspergillus vaccine administered in 
conjunction with antifungal therapy. To ensure the severity of the infection, we intend to 
increase the immunosuppressive dose. We are currently investigating the use of several 
adjuvants for the Aspergillus vaccine. For this study, mice have been vaccinated once 
subcutaneously and will be receiving two more intranasal boosts at intervals of 3 weeks 
prior to challenge with A. fumigatus spores.  
 
This research has been supported by NIH MBRS RISE (R25GM113748) and Cal Poly 
Pomona Agriculture Research Institute. 
 



Analysis of Nutrient Absorption in Obesity Resistant Mice by Adiabatic Bomb Calorimetry 
 

M Sycks, Jodye Selco‡, Gregory Barding‡, Andrew Steele* 
Departments of *Biological Sciences and ‡Chemistry and Biochemistry, California State 

Polytechnic University, Pomona, CA 
 
Introduction: The incidence of obesity in America is skyrocketing. The direct and indirect 
healthcare costs are also increasing. Due to the ease of making genetic manipulations, mouse 
models are useful for studying the complex mechanisms of diseases such as obesity. We have 
observed that two very different insults to the dopamine system lead to a resistance to diet-
induced obesity: mice with a gene deleted for either the dopamine transporter (DAT) or the type-
1 dopamine receptor (D1R) demonstrate a nearly complete resistance to diet-induced obesity in 
comparison to wild type mice on similar diets. Our goal is to determine whether the resistance to 
obesity results from difference in nutrient absorption; our first target is fecal excrement studies 
by adiabatic bomb calorimetry to determine variations in fecal caloric content.  
Methods: Samples were collected and prepared as followed: 1) target mice were singly housed 
for 24 hours and all feces were collected, 2) excrement samples were lyophilized. Instrument 
initialization was performed on the bomb calorimeter which included: 1) initial pressurization 
and submersion of the combustion vessel to test the viability of the O2 tank, and for any leaks in 
vessel, 2) all o – rings were replaced in the combustion vessel, 3) and reassembly of the 
combustion vessel was attempted.  
Results: Eight fecal excrement samples have been obtained and lyophilized, and analyzed by 
adiabatic bomb calorimetry. Data collected from calorimetry is currently being processed.  
Conclusions: Lyophilized samples are being stored at room temperature. Samples will be 
combined with wheat flour for pelleting, and then analyzed by adiabatic bomb calorimetry at a 
future date.  
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