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Presentation Schedule 
Introduction by Dr. Jill Adler 

Moderator: Dr. Jill Adler 
Time Name Presentation Title 

8:30AM Tim Batz Morphological and developmental studies of the shoot apical 
meristem in Aquilegia coerulea 

8:45 Uriah Sanders Analysis of gene expression in developing shoot apical meristems 
of Aquilegia coerulea 

9:00 Summer Blanco Techniques to Understand Floral Organ Abscission in Delphinium 
Species 

9:15 Sierra Lauman Restoration of invaded walnut woodlands using a trait-based 
community assembly approach 

9:30 Eddie Banuelos Assessment of Titanium-based prosthetic alloy colonization by 
Staphylococcus epidermidis & Pseudomonas aeruginosa 

9:45 Jacqueline 
Gutierrez 

Transformation efficiency and the effects of ampicillin on bacterial 
growth 

10:00 Break  
Moderator: Dr. Nancy Buckley 

10:15 Marie Gomez Building a quantitative model for studying the effect of antibiotics 
that inhibit protein translation in live cells 

10:30 Taylor Halsey Monitoring changing levels of ghrelin and calcium using silica-
encapsulated mammalian cells 

10:45 Isis Janilkarn-Urena Comparing the effect of garlic and allicin between J774A.1 and 
RAW 264.7 murine macrophages in response to LPS and Heat 
Killed Candida albicans 

11:00 Jacqueline Lara Small Cell Lung Cancer: the use of Aurora Kinase inhibitors and 
BCL2 inhibitors as alternative therapeutics 

11:15 Jade Lolarga Validation of overexpression and knockdown of Twist1 in breast 
cancer cells 

11:30 Ben Soto Construction of clinically relevant mutations in Ten-eleven 
translocation methylcytosine dioxygenase 2 (TET2) 

11:45 Lunch  
Moderator: Dr. Angel Valdez 
12:15PM Bianca Cruz Programmable, Fully Automated Microfluidic Control Design and 

Fabrication with Application to Water-Oil-Water Double Emulsion 
Micro-Droplets for Single Cell Analysis 

12:30 Beverly Stretch Synthesis of Reduced Vanadium Complexes and Applications for 
Catalysis 

12:45 Daniel Martinez & 
Andrew Villa Effects of Temperature on Mushroom Cellulase Activity 

1:00 Robert Manuel & 
Brian Preciado Effect of Concentration and pH on Cellulase activity 

1:15 Danielle McHaskell The effects of phlorotannin concentrations of brown seaweeds 
(Phaeophyceae) on the feeding rates of the black sea hare Aplysia 
vaccaria 

1:30 Karina Moreno The Distribution and Diversity of Melanochlamys sea slugs 
(Mollusca: Gastropoda: Aglajidae) in the Northwestern Pacific 

2:00 Break  
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Moderator: Airan Jansen 
2:15 Yeraldi Loera The effects of ionizing radiation on mutation rates: A meta-

analysis of variation across studies 
2:30 Pablo Garcia Cranial Kinesis and Bite Force in Lizards 
2:45 Eden Faneuff Protective Innate Immune Response Against Influenza Generated 

by Vaccination of Inbred (BALB/c) and Outbred (Swiss Webster) 
Mice with Liposomes Containing an Adjuvant and No Influenza 
Protein 

3:00 Hansini 
Vitharanage 

Cytokine secretion from splenocytes is modulated by in vivo 
chronic ∆9-THC treatment in mice infected with systemic Candida 
albicans 

3:15 Nicole Lynn The Effect of Saturated Fatty Acid on Immune Metabolism in 
Microglia 

3:30 Concluding Remarks 
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Summer Research Work Information 

Student 
Last Name 

Location of Summer 
Work 

Department/University 

Summer 
Research 
Advisor 

Summer 
Research 
Funding 

CPP Research 
Program 

CPP Research 
Advisor 

Banuelos Department of Biological 
Sciences, CPP Dr. Steve Alas LSAMP/SEES LSAMP/SEES Alas 

Batz Department of Biological 
Sciences, CPP Sharma RISE RISE Grad Int Sharma 

Blanco Department of Biological 
Sciences, CPP Sharma RISE RISE UG Int Sharma 

Cruz Stanford University Dr. Polly 
Fordyce CAMPARE  RISE UG Int Salik 

Faneuff Department of Biological 
Sciences, CPP Adler RISE RISE Grad Int Adler 

Garcia Department of Biological 
Sciences, CPP Lappin RISE RISE Grad Int Lappin 

Gomez McGill University, 
Montreal, QC, Canada 

Dr. Reyes-
Lamothe RISE/MHIRT  RISE Grad Int Adler 

Gutierrez Department of Biological 
Sciences, CPP 

Rachel Sanchez, 
M.S. RISE RISE UG Inv   

Halsey Purdue University, West 
LaFayette, IN Dr. Jenna Rickus RISE  RISE Grad Int Stathopoulos 

Janilkarn-
Urena 

Department of Biological 
Sciences, CPP Buckley RISE RISE Grad Int Buckley 

Lara 
Department of Oncological 
Sciences, GPI- Graduate 
Preparation Institute 

Dr. Trudy Oliver 
GPI- Graduate 

Preparation 
Institute 

RISE UG Int Jellyman 

Lauman Department of Biological 
Sciences, CPP Questad RISE RISE UG Int Questad 

Loera Department of Biological 
Sciences, CPP Bonisoli-Alquati RISE RISE Grad Int Bonisoli-Alquati 

Lolarga Department of Biological 
Sciences, CPP Liu RISE RISE Grad Int Liu 

Lynn UMN, Biological Sciences  Dr. Tammy 
Butterick 

McNair & 
RISE RISE UG Int LaMunyon 

Manuel Department of Biological 
Sciences, CPP 

Rachel Sanchez, 
M.S. RISE RISE UG Inv   

Martinez Department of Biological 
Sciences, CPP 

Rachel Sanchez, 
M.S. RISE RISE UG Inv   

McHaskell Department of Biological 
Sciences, CPP Smith RISE RISE Grad Int Smith 

Moreno Department of Biological 
Sciences, CPP Valdes RISE RISE UG Int Valdes 

Preciado Department of Biological 
Sciences, CPP 

Rachel Sanchez, 
M.S. RISE RISE UG Inv   

Sanders Department of Biological 
Sciences, CPP Sharma RISE RISE UG Int Sharma 

Soto 
The Mayo Clinic Graduate 
School of Biomedical 
Sciences, Rochester, MN 

Dr. Keith 
Robertson 

Mayo Clinic & 
Mayo Clinic 
Benefactors  

RISE UG Int Buckley 

Stretch Department of Chemistry 
and Biochemistry, CPP Stieber RISE RISE UG Int Stieber 

Villa Department of Biological 
Sciences, CPP 

Rachel Sanchez, 
M.S. RISE RISE UG Inv  Steele 

Vitharanage Department of Biological 
Sciences, CPP Buckley RISE RISE Grad Int Buckley 
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Morphological and developmental studies of the shoot apical meristem 
in Aquilegia coerulea 

 
 

Student Author: Tim Batz, Plant Science Department, Cal Poly Pomona  
Summer Mentor: Dr. Bharti Sharma, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
 
The transition to flowering is a critical stage that ensures reproduction in flowering plants. Stem cells in 
the shoot apical meristem (SAM) differentiate into an inflorescence meristem and eventually transition to 
floral meristems. This transition is a result of both external and endogenous stimuli which affect gene 
expression patterns within the meristem. The genus Aquilegia requires cold treatment, or vernalization in 
order to transition from a vegetative to flowering state. Rapid speciation over the last 1-5 million years 
has produced variations of vernalization requirements across Aquilegia species. In our current study we 
are using A. coerulea as a model system to understand genetic and developmental changes in the SAM 
during the switch from vegetative to reproductive growth. Histology indicates that the transition in A. 
coerulea occurs during vernalization. The resulting inflorescence emerges from the rosette post-
vernalization and produces flowers in approximately 3-4 weeks. Results indicate that following 
endogenous signals, major genetic changes might happen during the end of the vernalization period. 
Inflorescence tracking was conducted to understand the branching patterns of the resulting inflorescence, 
and a tissue culture protocol is under development to conduct functional genetic studies on candidate 
genes. 
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Analysis of gene expression in developing shoot apical meristems of Aquilegia 
coerulea 

 
 

Student Author: Uriah Sanders, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Bharti Sharma, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
  
The purpose of our study is to understand the genetic changes that happen in shoot apical meristems 
during the transition from vegetative to floral state in Aquilegia coerulea. We will address this question 
by comparing transcriptomes in vegetative or shoot apical meristem (SAM) and inflorescence meristem 
(IM) employing RNA-Seq analysis. This study will help reveal genetic changes critical for meristem 
transition. To accomplish this, shoot apical meristems will be dissected from A. coerulea at varying stages 
of development including the vegetative stage, vernalization stage (low temperature treatment to induce 
flowering) and post vernalization stage. Collected tissue will be processed for sequencing. Post 
sequencing, the transcriptome from the different sample pools will be analyzed to reveal differentially 
expressed genes. For the purpose of analysis for this study, we are also developing a Python library for 
Next Generation Sequencing (NGS) workflow and report-generation that currently only has an equivalent 
in R. This will enable us to take advantage of the rapid prototyping and application integration features of 
Python, as well as provide a resource for the scientific community primarily familiar with Python. 
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Techniques to Understand Floral Organ Abscission in Delphinium Species 
 
 

Student Author: Summer Blanco, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Bharti Sharma, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
 
Floriculture is a branch of agriculture recently categorized under “Specialty Crops” by the United States 
Department of Agriculture (USDA). Being a multibillion-dollar industry, it is one of the important 
branches of specialty agriculture integral to the economy. California is one of the leading agricultural 
states in the US, with the floriculture industry accounting for 75% of total flower production in the United 
States. Globally, cut flower production has economic importance in numerous developed and developing 
countries that export and import these crops. Delphinium is a popular flower used in both floral 
arrangements and landscaping. Although this floral spike is commonly used, its growth and production is 
limited by floral organ abscission which occurs shortly after harvest. In this study, we propose that a 
histological approach combined with a transcriptome analysis of Delphinium flowers will allow us to gain 
a better understanding of the mechanisms that cause floral organ shedding. These techniques paired with 
the utilization of a tissue culture protocol will allow us to create transgenic plants with a longer shelf life.  
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Restoration of invaded walnut woodlands using a trait-based community 
assembly approach 

 
 
Student Author: Sierra Lauman, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Erin Questad, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
 
Non-native plant invasions have been cited as a cause of decline of numerous plant communities, 
including Southern California walnut woodlands. These woodlands are dominated by Juglans californica, 
the California black walnut, which is a rare, endemic, allelopathic tree. Barriers to native community 
assembly in walnut woodlands include abiotic filters, such as light and water availability, biotic filters, 
including competition with invasive plant species, and allelopathy, due to the chemical juglone. Two 
experiments were conducted to assess how these abiotic and biotic environmental filters affect the 
establishment, growth, and reproduction of native and non-native annual plant species, with a focus on 
developing a trait-based restoration approach for this ecosystem. A laboratory experiment was used to 
assess species resistance to juglone at concentrations ranging from 0 to 0.5mM. A field experiment was 
conducted to examine native and non-native annual plant recruitment with respect to microclimate and 
competition. Communities containing native only, invasive only, or a mixture of both species types were 
assembled under J. californica canopies, and in exposed locations. In the lab assays, the germination of all 
but one species was negatively affected by juglone, however, biotic filtering through allelopathy is not 
represented in the field. The effect of competition, compared to canopy treatment, was a much stronger 
filter on native species establishment. Maximum leaf area, maximum plant height, and seed mass were all 
positively correlated with final biomass, indicating a species’ productivity and competitive ability. Leaf 
traits varied across the light gradient, but were not correlated with final biomass despite being traits 
commonly used as indicators of plant productivity. Restoration efforts for this ecosystem should therefore 
focus on choosing native species that are most competitive based on functional traits that are correlated 
with competitive dominance. 
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Assessment of Titanium-based prosthetic alloy colonization by Staphylococcus 
epidermidis & Pseudomonas aeruginosa 

 
 

Student Author: Eddie Banuelos, Jeyashree Alagarsamy, Department of Biological Sciences, Cal Poly 
Pomona  
Summer Mentor: Dr. Steve Alas, Department of Biological Sciences, Vilupanur Ravi Department of 
Chemical & Materials Engineering, Cal Poly Pomona 
Program Sponsor: LSAMP/SEES 

 
 

Advances in human prosthetic materials have become increasingly relevant as implants are being utilized 
more frequently with a growing and aging population. In addition to these cohorts of increasing elderly 
individuals, populations of American soldiers returning with war injuries and members of the general 
public who suffer serious injury from accidents are needing longer lasting, more biocompatible prosthetic 
implants. The development of modern human prosthetics has resulted in more biocompatible implants, 
but many prosthetics must be replaced when microbes, such as Staphylococcus epidermidis or 
Pseudomonas aeruginosa colonize their surface. In our lab, the long-term goal is to extend the life of a 
prosthetic implant by identifying new metal alloys that are less susceptible to bacterial colonization. We 
are currently analyzing biofilm production by 2 different bacteria commonly found to colonize implants 
after surgery, Staphylococcus epidermidis (strain 35984) and Pseudomonas aeruginosa (strain PA01), on 
six different types of biometals. The six different metal alloys that were evaluated for biofilm formation 
included commercially-pure titanium (CpTi), titanium (composed of 90% titanium, 6% aluminum, 4% 
vanadium; known as Ti-6V-4Al, or Ti64), dental-grade titanium (Ty), and three CpTi derivatives with 
varied boron (B) levels (CpTi – 0.02% B, CpTi – 0.1% B, CpTi – 0.4%B). The titanium alloy (Ti64) was 
designed to be 1200 grit to ensure roughness, while the other five metal alloys were constructed to have a 
0.05 micron surface finish to assure its smoothness. Our first goal was to quantify biofilm propagation on 
the surface of each metal using a biofilm reactor and crystal violet staining. Preliminary data 
demonstrated that the addition of higher levels of boron (0.4%) facilitates more biofilm formation than 
lower levels of boron (0.1%, 0.02%). Moreover, dental-grade titanium showed as much resistance to 
biofilm formation as lower levels of boron and the traditional metal, Ti-6V-4Al by Staphylococcus 
epidermidis. This suggests that CpTi alloys with lower levels of boron increase their biofilm resistance. If 
biofilm resistance can be further enhanced by decreasing the amount of boron in CpTi alloys, then these 
metals could be possible candidates for future human prosthetic implants. 
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Transformation efficiency and the effects of ampicillin on bacterial growth 
 
 

Student Author: Jacqueline Gutierrez, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Rachel Sanchez, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
 
Bacterial transformation is a common technique used for DNA replication, gene production, and detecting 
specific gene function through the use of model organisms.  Employing this method, Escherichia coli was 
transformed by incorporating plasmid DNA containing the green fluorescent protein (GFP) gene sourced 
from the bioluminescent jellyfish, Aequorea victoria.  In this study, we determined the transformation 
efficiency of the E. coli cells that expressed the GFP gene by glowing fluorescent green under ultraviolet 
(UV) light and investigated the effects that varying concentrations of ampicillin had on E. coli growth.  
The plasmid DNA contained an ampicillin (amp) resistant gene, GFP gene, and arabinose (araC) gene.  
AraC served as a promoter that activated the GFP gene to induce the glowing of fluorescence green.  
Several E. coli colonies were distributed into two test tubes, each containing 250 µl of transformation 
solution (50mM CaCl2); which confers the binding of positively charged calcium ions to a negatively 
charged cell wall.  Plasmid DNA (pGLO) was then incorporated into one of test tubes labeled (+pGLO) 
and not the other (-pGLO).  The transformation and control suspensions were distributed among four agar 
plates:  +pGLO LB/amp, +pGLO LB/amp/ara, -pGLO LB (positive control), and –pGLO LB/amp 
(negative control).  To test the effects of ampicillin on bacterial growth, four disks of varying amp 
solution (312.5 µg, 78.125 µg, 19.53 µg, 9.7656 µg, 0 µg) were placed on LB plates (labeled A-E 
respectively).  We observed that the +pGLO LB/amp plate had 12 white smooth round colonies, the –
pGLO LB/amp plate did not have any colonies, the –pGLO LB plate had TNTC white colonies, and 
+pGLO LB/amp/ara plate had 18 white smooth colonies that were all transformed.  The clear zone of 
each plate was as follows:  A=35mm, B=25mm, C=15mm, D=9mm, E=0 mm.  Although all 18 colonies 
were transformed, the transformance per µg of DNA was 112.5, which is a significantly low value 
compared to the expected value of 700-800 transformance/µg of DNA.  This discrepancy could be due to 
inadequate heat shock or lack of gene expression.  Despite these shortcomings, a lower concentration of 
ampicillin solution did yield a higher antibiotic resistance. 
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Building a quantitative model for studying the effect of antibiotics that inhibit 
protein translation in live cells 

 
 

Student Author: Marie Gomez, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Reyes-Lamothe, McGill University, Montreal, QC, Canada 
Program Sponsor: MHIRT/NIH RISE 
 
 
Antibiotic resistance studies have important implications for human health as the spread of novel genes of 
resistance into clinically relevant bacteria present complications for treatment of infections. 
Understanding the resistance to antibiotics is critical for the development of new drugs. Chloramphenicol 
is a broad-spectrum antibiotic that directly interferes with protein synthesis. The effect of 
chloramphenicol on translation factors and the inhibition of protein translation in live cells has not been 
studied. In particular, elongation factor Tu (EF-Tu) is an abundant molecule found in Escherichia coli and 
is encoded by the genes tufA and tufB. The objective of this study was to generate a fluorescent fusion of 
EF-Tu with mMaple to track ribosome binding in live E. coli cells. Strains carrying C-terminal fusions of 
mMaple were made through lambda red. A plasmid carrying a copy of mMaple and a kanamycin 
resistance cassette flanked by frt sites was used as a template for polymerase chain reaction (PCR). 
Primers were designed to carry 50 nt overhangs with identical sequence to the chromosomal locus for 
insertion, followed by transformation of the PCR product by electroporation into cells expressing lambda 
red genes. Colonies were selected by kanamycin resistance and ampicillin sensitivity. Integration was 
confirmed by PCR using primers annealing to regions flanking the insertion.  
Cells were harvested, concentrated, and spotted onto an agarose pad contained in a gene frame. 
Untreated and chloramphenicol-treated E. coli cells were visualized with a 60x objective lens on an 
inverted Olympus IX83 microscope with a Toptica Multi-Laser Engine. Imaging of EF-Tu-mMaple was 
performed using a single 405 nm wavelength activation, followed by continuous illumination of 561 nm 
wavelength at a capture rate of 20 ms. Future image analysis may show detection of slow and fast-
diffusing molecules indicating bound and unbound EF-Tu, respectively. In the presence of 
chloramphenicol, protein synthesis would be inhibited and ribosome binding would not be detected. 
Increased understanding of the diffusion rates of protein translation factors and ribosome bound times 
calls for generating a system to study the mode of action of other antibiotics such as kanamycin and 
amykacin in live cells. 
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Monitoring changing levels of ghrelin and calcium using silica-encapsulated 
mammalian cells 

 
 
Student Author: Taylor M. Halsey, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Jenna Rickus, Purdue University, West LaFayette, IN 
Program Sponsor: NIH RISE 

 
 
Ghrelin is a peptide hormone secreted by the stomach and is processed in the human body by cells within 
the hypothalamus. It is best known for its role in hunger regulation but has also been recently implicated 
in stimulation of growth hormone (GH) from the pituitary glands and reward processing in the amygdala. 
Control of ghrelin concentration in vivo has great therapeutic potential to alleviate related neuropeptide 
ailments such as obesity, eating disorders, and sleep disruption but there are currently no reliable methods 
to monitor how the hormone levels change within the body, especially during disease. The focus of this 
research is to develop novel methods using whole mammalian cells to track the changes of ghrelin levels 
in real time. Human embryonic kidney (HEK) cells expressing growth hormone secretagogue receptor 
(GHS-R) were transfected with tetracycline (tet) gene expression system to control receptor binding to 
varying concentrations of ghrelin. In order to provide protection and increase longevity in cells, the rotary 
evaporator method was used to create an alcohol-free, silica-based media for encapsulation. Encapsulated 
cells were then treated with varying concentrations of ghrelin and the downstream product, calcium, was 
quantified using a labeled fluorescent dye. (Fura-2 AM). In response to ghrelin, cells showed an increase 
in calcium in a time-dependent manner which was monitored by plotting fluorescent excitation and 
emission ratios. The results showed maintained functionality of encapsulated mammalian cells, 
highlighting the proof-of-concept for living cells to be used as biosensors. Future directions include 
interfacing these whole cell biosensors onto optical fibers and implanting into living organisms to 
constantly monitor fluctuations of ghrelin in vivo which will allow for greater understanding of its pattern 
of secretion and implications in numerous systemic diseases. 
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Comparing the effect of garlic and allicin between J774A.1 and RAW 264.7 
murine macrophages in response to LPS and Heat Killed Candida albicans 

 
 

Student Author: Isis Janilkarn-Urena, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Nancy Buckley, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
Garlic (Allium sativum) is known to have medicinal properties such as antimicrobial, anticancer and 
immunomodulatory properties.  Allicin, the major component of crushed garlic, is also known to have 
therapeutic benefits such as immune modulatory effects.  Previous studies in our laboratory have shown 
that garlic and allicin stimulate TNF-α cytokine secretion from lipopolysaccharide (LPS) treated J774A.1 
murine macrophages, when compared to cells treated with LPS alone.  LPS is a component of the 
extracellular cell wall of gram negative bacteria and is known to stimulate TNF-α production.  In our 
laboratory it has also been shown that garlic inhibits TNF-α secretion from J774A.1 murine macrophages 
treated with heat killed Candida albicans (HK C. albicans) when compared to cells treated with HK C. 
albicans alone.  C. albicans is a commensal yeast that can become pathogenic in immune compromised 
individuals.  The present studies compares the effects of garlic (1:500 dilution) and synthetic allicin (5 
µg/mL) on TNF-α cytokine secretion from J774A.1 and RAW 264.7 murine macrophage cell lines when 
in the absence or presence of LPS (100 ng/ml) or HK C. albicans (6.25x106 yeast cells/ml).  Once treated, 
the cells were incubated at 37oC for 24h, the cell supernatants collected.  TNF-α secretion was assessed 
from the cell supernatant using enzyme-linked immunosorbent assay.  Our results confirm that garlic and 
allicin stimulate LPS-induced TNF-α secretion from J774A.1 cells.  However, our data shows that garlic 
and allicin do not have a significant stimulatory effect on LPS-induced TNF-α production from RAW 
264.7 macrophage cells.  Our data also shows that garlic inhibits C. albicans –induced TNF-α production 
from both J774A.1 and RAW 264.7 macrophages.  J774A.1 cells are derived from female c57BL/6 mice 
while RAW 264.7 cells are derived from male c57BL/6 mice.  Thus, when carrying out investigations, it 
is important to consider sex-dependent immune responses. 
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Small cell lung cancer: the use of aurora kinase inhibitors and BCL2 inhibitors 
as alternative therapeutics 

 
 

Student Author: Jacqueline Lara, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Trudy Oliver, Oncological Sciences Department, University of Utah 
Program Sponsor: GPI 
 
 
Small cell lung cancer (SCLC) is an aggressive neuroendocrine type of lung cancer that is highly 
metastatic and develops resistance to chemotherapy. The average survival time is ~10 months and only 
~6% of patients survive five years. SCLC is treated with platinum-based chemotherapy and etoposide; 
this treatment has not changed in over 40 years. SCLC lacks activity of tumor suppressor genes RB1 and 
TP53 and also has amplification of a MYC family gene (C-myc, L-myc, or N-myc). Expression of the 
transcription factor ASCL1 is elevated in L-myc and N-myc driven tumors and NEUROD1 is elevated in 
C-myc-driven tumors. In collaboration with Dr. Martin Sos in Germany, it was discovered that C-myc 
driven SCLC is uniquely sensitive to inhibitors of mitotic checkpoint proteins Aurora A and B kinases. L-
myc driven SCLCs are uniquely sensitive to BCL2 inhibitors. We predict that high BCL2 expression in L-
myc and N-myc driven SCLCs contributes to its resistance to Aurora kinase inhibition by protecting cells 
from death during mitosis. We hypothesize that BCL2 inhibitors can sensitize L-myc and N-myc driven 
SCLCs to Aurora kinase inhibitors. Human-lung cell lines (C-myc, L-myc, and N-myc driven) were cell 
cultured and given different drug combinations (Alisertib +/- ABT 263, Barasertib +/- ABT 263, Alisertib 
+/- ABT 737, or Barasertib +/- ABT 737). To determine the effect of the drug combinations on the cell 
lines, the ATP concentrations are measured. Data is currently being collected. We plan to use the results 
to determine the best drug combination to test on mice. The existence of these recently discovered distinct 
molecular subtypes of SCLC present new opportunities to develop specific targeted therapies. 
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Validation of overexpression and knockdown of Twist1 in breast cancer cells 
 
 
Student Author: Jade Lolarga, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Junjun Liu, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
Metastasis is the spread of cancer cells from the site of primary tumors to distant organs and the 
establishment of secondary tumors there. It is a multistep process, and the initial step is cancer cell 
invasion, during which, cancer cells move into tissues surrounding the tumor and the vasculature. It is 
clearly important to understand the molecular mechanism underlying the regulation of cancer cell 
invasion, as the knowledge obtained from the study could contribute to the development of novel 
therapeutic approaches. In Dr. Liu’s lab, we use two breast cancer cell lines, BT549-Twist1+ and BT549-
Twist-, as the model to study the regulation of breast cancer cell invasion. BT549 is a breast cancer cell 
line that expresses high level of Twist1, a transcription factor that is known to promote breast cancer cell 
invasion. BT549-Twist1+ is the BT549 cells stably transfected with scrambled shRNA, and therefore still 
express high level of Twist1. BT549-Twist1- cells, however, is the BT549 cells stably transfected Twist1 
shRNA, which leads to knockdown of Twist1 expression. These two cell lines will be used in my research 
to study the functions of two proteins that are hypothesized to regulate breast cancer cell invasion based 
on our preliminary data.  However, the two cell lines have been cultured for many generations and a 
validation of the status of Twsit1 expression is needed before any further studies. 
 
Both the lysates of BT549-Twist1+ and BT549-Twist- cells were probed with anti-Twist1 antibody in a 
Western blotting, and Twist1 was only detected in the lysates of BT549-Twist1+ cells. When beta actin 
was blotted as a loading control, both lanes showed a comparable loading.  This result indicates that 
despite of many generations of culture, both cell lines have maintained their molecular characteristics, and 
are ready for use as a model for future studies. 
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Construction of clinically relevant mutations in Ten-eleven translocation 
methylcytosine dioxygenase 2 (TET2) 

 
 
Student Author: Benjamin Soto, Department of Biological Sciences, Cal Poly Pomona  
Summer Mentor: Dr. Keith Robertson, Dr. Bonnie Alver Mayo Clinic Graduate School of Biomedical 
Sciences 
Program Sponsor: Mayo Clinic and Mayo Clinic Benefactors 
 
 
Chronic myelomonocytic leukemia (CMML) is a rare illness that affects 4 in every 1,000,000 individuals 
with most affected individuals being men over the age of 75. Ten-eleven translocation methylcytosine 
dioxygenase 2 (TET2) is an enzyme capable of removing methylation from methylated cytosine. Two 
separate studies have identified mutations in the sequence for TET2 in patients affected my CMML. This 
project aims to recreate the most frequently occurring mutations in TET2 so that the downstream effects 
of these mutations can be characterized. Using site-directed mutagenesis, mutations were created inside of 
a cloning vector that was then transformed into competent bacteria. Following transformation, the bacteria 
were cultured in antibiotic-selective plates to achieve selective growth. Individual colonies were then 
cultured in antibiotic-selective medium and plasmid extraction was performed on each culture. Each 
plasmid extraction was screened using DNA sequencing first across the expected site of mutation, and—if 
the desired mutation was confirmed—across the entire TET2 sequence to check for undesired secondary 
mutations. Successfully mutated TET2 is then removed from the cloning vector for insertion into a variety 
of expression vectors. DNA sequencing confirms the successful creation of several mutations; attempts 
for insertion to expression vectors have so far been successful into one of three vectors to be used. 
Additionally, one mutation has an incompatibility with the site-directed mutagenesis protocol and 
presently cannot be created. Due to the size of TET2 (~6 kB) successful insertion of full-length TET2 into 
an expression vector is difficult; however, efforts towards successful sub cloning are ongoing so that the 
diseased effects of mutated TET2 can be characterized and eventually treated. 
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Programmable, Fully Automated Microfluidic Control Design and Fabrication 
with Application to Water-Oil-Water Double Emulsion Micro-Droplets for 

Single Cell Analysis 
 
 

Student Author: Bianca Cruz, Department of Physics and Astronomy, Cal Poly Pomona  
Summer Mentors: Drs. Polly Fordyce, Kara Brower, Scott Longwell  
Program Sponsor: CAMPARE 
 
 

Microfluidic technologies in the last 10 years have revolutionized biological and chemical 
experiments. Multilayer microfluidic devices, which contain valves to control fluid manipulation, have 
been used for many applications including cell culture and analysis, biochemical screening, and clinical 
detection - benefitting both basic research and clinical diagnosis. Automation of microfluidic devices is 
crucial for robust and portable assay operation, particularly for investigation of many reagents.  Currently, 
no affordable automated control system exists for operating such devices. With the Fordyce Lab, I have 
helped build an open source pneumatics system for operating up to 48 control inlets and 18 sample inlets 
on microfluidics devices and have helped compile full build details for release to the microfluidics 
community. 

I have applied this system to droplet microfluidics, a powerful set of techniques for encapsulating 
reagents within precisely controlled nL to pL volumes. Droplet assays make it possible to profile millions 
of reactions in parallel with very high throughput (>1000 drops/second) while requiring very low reagent 
volumes. Double emulsions are particularly attractive because they can be sorted via traditional flow 
cytometry. I have developed a novel microfluidic device to generate Water-Oil-Water (W-O-W) double 
emulsion micro-droplets, providing a powerful tool for biological reactions. During my rotation, I have 
combined this novel device with the control system I built to test various surfactant mixtures to identify 
stability of the double emulsion outer shell. Subsequently, I systematically explored cell lysis conditions 
of these double emulsions to identify conditions that effectively lyse cells while preserving droplet 
stability. Combined, this control system and double emulsion stability exploration can help automate and 
guide single cell analysis experiments in droplets. 
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Synthesis of Reduced Vanadium Complexes and Applications for Catalysis 
 
 

Student Author: Beverly Stretch, Department of Chemistry and Biochemistry, Cal Poly Pomona  
Summer Mentor: Dr. Chantal Stieber, Department of Chemistry and Biochemistry, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
 
Vanadium complexes are of interest as catalysts for the coupling of aldehydes, for understanding enzyme 
reactivity, and one-electron reductions. In particular vanadium complexes with low oxidation states (low 
valent) are relatively rare and could be used as catalysts for various chemical reactions. The current work 
aims to synthesize new low valent vanadium complexes stabilized by bidentate carbene ligands. There has 
only been one reported crystal structure of a vanadium carbene complex, so results of this work will be 
significant for catalyst development. Ligands for the new vanadium complexes were synthesized by 
preparing bisimidazolium salts from each di(isopropyl)phenyl imidazole and mesityl imidazole. Two 
ligand types were synthesized to determine the effect of ligand sterics on the resulting vanadium 
complexes and reactivity. The ligand precursors were transferred into an air and moisture free nitrogen 
environment inside a glovebox to activate and complex with vanadium. Vanadium pre-catalysts were 
synthesized by reducing vanadium(III) precursors using sodium in order to reduce vanadium to the III, II, 
and I oxidation states. Future research will include testing reduced vanadium complexes for catalysis. 
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Effects of Temperature on Mushroom Cellobiase Activity  
 
 
Student Authors: Andrew Villa, Daniel Martinez, Biological Sciences Department, Cal Poly Pomona 
Mentor: Rachel Sanchez, Biological Sciences Department, Cal Poly Pomona 
Program Sponsor: NIH RISE 

 
 

 Biofuels are a form of alternative energy that involve using organic material such as corn and 
sugarcane to produce fuel. In order to produce biofuels, cellulase enzymes must be used to break down 
the cellulose cell walls of crops, which in return produces glucose that can be fermented to make ethanol. 
In this study, we modeled the functionality of cellobiase enzymes, a type of cellulase, under different 
temperatures (0°C, 22°C, 37°C, 40°C) and used Shiitake (Lentinula edodes) and Baby Bella (Agaricus 
bisporus) mushrooms as the enzyme source. Samples of both mushrooms were cut, grinded down, and 
centrifuged to produce a cellobiase enzyme extract source for our investigation. Reactions between the 
mushroom cellobiase enzyme and its substrate took place at each of the target temperatures and produced 
p-Nitrophenol as a product. When exposed to a basic stop solution, p-Nitrophenol produced various hues 
of yellow coloration. A colorimetric assay was conducted on each sample, measuring for absorbance at 
410 and 450 nm wavelengths in order to provide standardized curves. With the standards, we were able to 
calculate the concentration of p-Nitrophenol product in our sample solutions, which also equates to a 
cellobiase concentration in a 1:1 ratio. We found that cellobiase activity was greatly impacted in the 
interval between 0°C and 22°C and minimally impacted between the interval of 22°C and 37°C. Both 
mushrooms did have variations in p-Nitrophenol concentrations which was likely due to the difference in 
species, and showed varying changes in concentration when exposed to the target temperatures. Thus, we 
suggest that further investigations broaden the range of target temperatures and possibly experiment with 
different exposure times. 
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Effect of Substrate Concentration and pH on Cellulase Activity 
 
 
Student Authors: Robert Manuel and Brian Preciado 
Mentor: Rachel Sanchez, Biological Sciences Department, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 
 

Cellulose is a molecule made up of long chains of glucose that can be found in plant cell walls. It 
can be broken down into individual glucose molecules by the enzyme cellobiase which is found in various 
decomposers and insects. These glucose molecules can then be microbially fermented to convert them 
into ethanol, which is used in the production of various types of fuels. However, the efficiency of 
cellobiase activity is dependent on a number of outlying factors. In this experiment, we tested different 
mushrooms for cellobiase activity. We then tested the lead mushroom’s cellobiase activity under 
conditions of varying pH and concentration of substrate. Oyster, Beech, Portabella, Shitake, Baby Bella, 
and King Trumpet mushrooms were tested to see which had the greatest cellobiase activity. Samples were 
taken of each mushroom to extract cellobiase. Artificial substrate p-Nitrophenyl glucopyranoside was 
then added to the extracted cellobiase. This was used instead of cellulose because cellobiase breaks down 
the artificial substrate in a similar manner to cellulose producing two molecules, p-Nitrophenyl (which is 
an indicator) and glucose. The reaction was timed and samples were taken at regular intervals from 0-8 
minutes. These samples were then placed in a spectrophotometer to measure the intensity of the reaction. 
The highest concentration was then gleaned from these results. pH and concentration were then tested. pH 
was changed to 5.0, 6.3 and 8.6 in trials whereas concentration of substrate was altered to 3nM and 
0.15nM. At an optimal pH of 5.0, heat testing was also done to see the effects of heat on enzyme 
efficiency in a favorable environment. It was learned that while shitake mushrooms produce a greater 
amount of cellobiase than the other samples, a lower environmental pH and higher environmental 
temperature results in higher concentration of p-Nitrophenyl produced during reaction whereas 
concentration of the substrate has relatively no effect on enzyme activity. 
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The effects of phlorotannin concentrations of Brown Seaweeds (Phaeophyceae) 

on the feeding rates of the Black Sea Hare Aplysia vaccaria 
 
 
Student Author: Danielle McHaskell, Department of Biological Sciences, Cal Poly Pomona 
Mentor: Dr. Jayson R. Smith, Department of Biological Sciences, Cal Poly Pomona 
Program Sponsor: NIH RISE 
 

In marine ecosystems, herbivory plays a vital role in ecosystem functioning and structuring of 
seaweed communities. In response to herbivory, some seaweeds produce chemical defenses to deter 
consumption including production of phlorotannins by brown algae (Phaeophyceae). Phlorotannins are a 
phenol-based chemical deterrent that are found exclusively in members of Phaeophyceae and these 
secondary metabolites have been found to reduce herbivory by decreasing the seaweeds palatability. 
Palatability of algae is measured by the ability of an herbivore to assimilate algal nutrition into its body 
which is inhibited by the astringent qualities of phlorotannins. Astringency is a property in which a 
molecule binds to a protein to create a solid that cannot be used nutritionally. The black sea hare, Aplysia 
vaccaria, is a large, marine gastropod and one of the largest herbivores in intertidal ecosystems. It is a 
voracious grazer, reaching 14 kg within its 1-year life span, and consumes primarily, if not exclusively, 
brown algae. While phlorotannin concentrations have been previously shown to reduce consumption in 
some herbivores, little work has been conducted with large herbivores exhibiting high consumption rates, 
such as A. vaccaria. The phlorotannin concentration of a series of brown seaweeds found in the rocky 
intertidal zones of southern California will be determined using a standard Folin-Ciocalteau method. The 
consumption rate of A. vaccaria for each of these seaweeds will be examined in a controlled aquaria 
system and the relationship between feeding rates and phlorotannin concentrations will be determined.  

 
  



22 
 

 
 
 

The Distribution and Diversity of Melanochlamys sea slugs (Mollusca: 
Gastropoda: Aglajidae) in the Northwestern Pacific 

 
 

Student author: Karina Moreno, Biological Sciences Department, Cal Poly Pomona 
Mentor: Dr. Angel Valdes, Biological Sciences Department, Cal Poly Pomona 
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There are currently five well-documented species of Melanochlamys sea slugs in the North Pacific, four 
of them are known from the Northwestern region. These include Melanochlamys kohi, which is 
hypothesized to be introduced to Japan since it has only been recorded in Tokyo Bay, Melanochlamys 
chabanae, recently described from Korea and Russia, Melanochlamys fukudai, a widespread species 
native to Japan, and Melanochlamys ezoensis, also native to Japan but introduced in the San Francisco 
Bay. In order to further study the distribution of these species, we had access to additional Melanochlamys 
specimens recently collected from Japan. We hypothesize that these unidentified specimens will fall into 
already recognized species of Melanochlamys currently known from the Northwestern Pacific. The DNA 
from these specimens was extracted and sequenced with primers for two mitochondrial genes (COI, 16S) 
and a nuclear gene (H3). Phylogenetic analyses were done on these sequences to determine the 
relationship among the specimens and were compared to previous analyses of Melanochlamys. We found 
that most of our specimens belonged to the clade including Melanochlamys kohi, suggesting that this 
species is much more widespread throughout Japan than previously known and probably native to the 
region. One specimen clustered into the clade including Melanochlamys chabanae but it had poor support 
values and could not be properly verified. Another specimen did not belong to any of the previously 
recognized clades suggesting this could possibly be an undescribed species. The remaining specimens 
belonged to clades with high support values for Melanochlamys fukudai and Melanochlamys ezoensis. 
The genetics of the specimens obtained from Japan provided additional insights into the distribution of 
Melanochlamys sea slugs in the North Pacific Ocean, and revealed the existence of additional undescribed 
cryptic diversity.  
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The effects of ionizing radiation on mutation rates: A meta-analysis of variation 

across studies 
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Mentor: Dr. Andrea Bonisoli-Alquati, Biological Sciences Department, Cal Poly Pomona 
Program Sponsor: NIH RISE  
 
 
The effects of ionizing radiation have been increasingly pertinent questions of concern in the scientific 
community. Nuclear contamination is not a phenomenon of the past, but rather a possible aspect of our 
future. A comprehensive view of the direct genetic damages caused by ionizing radiation has yet to be 
determined as studies greatly vary on their experimental design. Within this category of the unknown are 
the trends and differences between the effects of this mutagen across generations and types of nuclear 
contamination. Our study attempts to confront these questions by gaining a greater understanding on the 
increase of mutation rates due to ionizing radiation through a meta-analysis across experimental designs 
for the application of the most efficient design on future studies. These effects were determined for each 
study by extracting statistics and converting them to the same effect size statistic, which provides a direct 
and comparable measure of the magnitude of these effects. In this meta-analysis, 60 studies tested for 
effects of ionizing radiation on mutation rate through chromosomal aberrations, and the rest from specific 
base-pair mutations. Five studies were based off Uranium contamination sites, 10 from Uranium mines, 
13 from Nuclear tests, 31 from Nuclear plants and 44 from Nuclear Disasters. Our findings point to an 
optimal detection method for changes in mutation rate induced by ionizing radiation. The analysis on the 
effects of ionizing radiation plays a large role on the mitigation of damages after contamination and 
exposure. They are also useful in understanding the variation in susceptibility to this mutagen, as well as 
for choosing sensitive indicator genes and species for environmental assessment.  
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Cranial kinesis and bite force in lizards 
 
 
Student author: Pablo A. Garcia, Marc E. H. Jones, Biological Sciences Department, Cal Poly Pomona 
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Program Sponsor: NIH RISE  
 
 
Cranial kinesis gives many lizards the ability to move components of their skull independently of one 
another. Depending on the type and degree of kinesis, a lizard may move its skull in a variety of ways. 
One possible effect of cranial kinesis is that it may influence jaw muscle levers and lines-of-action such 
that basic lever mechanics is not fully predictive of how bite force may be affected by bite out-lever; bite 
out-lever is the distance from the location of the bite on the jaws to the quadrate-articular jaw joint. Basic 
lever mechanics (i.e., law of the lever) predict that bite force should be greatest nearer the jaw joint 
towards the back of the jaws (short bite out-lever) and decrease farther from the joint and closer to the tips 
of the jaws (long bite out-lever). We used an empirical in vivo approach to begin evaluating whether 
cranial kinesis influences bite-force performance as a function of bite out-lever in Gekko gecko (Tokay 
gecko). Bite force measurements were obtained using a custom built double-cantilever beam force 
transducer. Trials were videotaped, and bite out-lever measurements were made using ImageJ software. 
Preliminary results show that lizards bite harder than expected as bite out-lever is increased, thus 
suggesting the presence of a compensatory mechanism. Further study is needed to compare the effect 
between species with and without cranial kinesis; we will compare G. gecko, with a high degree of cranial 
kinesis, to Crotaphytus collaris (Eastern Collared lizard), which does not exhibit cranial kinesis. 
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Protective Innate Immune Response Against Influenza Generated by 
Vaccination of Inbred (BALB/c) and Outbred (Swiss Webster) Mice with 

Liposomes Containing an Adjuvant and No Influenza Protein 
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Commercial Influenza protein vaccines stimulate the adaptive immune response to influenza proteins 
which mutate often, requiring a new vaccine each year. We have been investigating a liposomal (L) 
vaccine containing only adjuvants and no proteins, to stimulate a protective innate immune response 
against influenza, comparable to the adaptive immune response to the influenza proteins. Study 1: 
Liposomal comaleimide VesiVax vaccines (CALV, Molecular Express Inc.) containing different 
adjuvants were used to vaccinate BALB/c female mice intranasasally (IN) d-4 and d-2 (40μL/day). 
Adjuvants included Pam3CAG, CDN (cyclic dinucleotide), mycoviral dsRNA; controls were liposomes 
without adjuvant or phosphate buffer (PBS). d0, BAL and lungs were collected (5/group) for 
determination of cytokine production by multiplex bead assay and (9/group) were challenged IN with 
40μL 10XLD50 H1N1 influenza and monitored for morbidity. Study 2: Swiss Webster (SW) female mice 
were vaccinated IN (40 μL/day) with Pam3CAG CALV liposomes d-4 and d-2 or d-2 only or PBS d-2. 
BAL (d0) and lungs (d0, d5) were collected (5/group) to determine cytokine production and (10/group) 
were challenged with influenza and monitored for morbidity.  Study 1-BALB/c: Survival was 66% (L-
Pam3CAG), 44% (L-dsRNA or liposomes alone), 22% (L-CDN or PBS). Morbidity results paralleled 
survival. L-dsRNA, however, produced significantly more pro-inflammatory cytokines versus other 
groups. Study 2-SW: Survival was 70% (L-Pam3CAG d-2), 10% (L-Pam3CAG d-4, d-2), 20% (PBS). 
Morbidity paralleled survival results. Lung cytokine levels increased between d0 and d5 for almost all 
pro-inflammatory cytokines with d-4 and d-2 or PBS treatment, but not with d-2 treatment. In contrast, 
most pro-inflammatory cytokines in BAL on d0 were elevated with d-2 treatment versus d-4 and d-2 or 
PBS groups. Pam3CAG liposomes were significantly protective against influenza in both inbred BALB/c 
and outbred SW female mice, while their lung cytokine levels on d0 were not the same. There were 
elevated pro-inflammatory cytokines d0 in SW mice, but not in BALB/c mice emphasizing the 
differences in immune responses between inbred and outbred strains.  
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Cytokine secretion from splenocytes is modulated by in vivo chronic ∆9-THC 
treatment in mice infected with systemic Candida albicans 
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Previous studies have shown that ∆9-tetrahydrocannabinol (THC) suppresses the resistance to many 
microbial infections, but the effects of THC on fungal infections are unclear. Our laboratory previously 
reported that chronic THC treatment decreased the resistance to a secondary Candida albicans (C. 
albicans) infection in immune competent female mice as assessed by survival. The spleen plays a crucial 
role in host immune responses against systemic infections. Therefore, we investigated the effects of in 
vivo chronic THC treatment on cytokine production from splenocytes isolated from mice infected with C. 
albicans.  We used an acute and a secondary systemic C. albicans infection model.  For both models, 
c57BL/6 female mice received vehicle (ethanol, cremophor, saline (1:1:18)) or THC in vehicle 
(16mg/kg/mouse, IP) 4 days a week, for three weeks (experimental days 1-18). For the acute infection 
model, the mice received live C. albicans (5x105 cells/mouse, IV) on day 19. For the secondary infection 
model, the mice received a priming dose of live C. albicans (0.75x105 cells/mouse, IV) on day 2 and a 
challenge dose (5x105 yeast cells/mouse, IV) on day 19. On day 22, mouse spleens were harvested (n=5) 
to establish a splenocyte culture. Splenocytes were treated with Concanavalin A (ConA, 5µg/ml) or heat 
killed C. albicans (HKCa) (6.25x106 yeast cells/ml) and incubated at 37oC. Cell supernatants were 
collected 48h after incubation to analyze the secreted cytokines. In both infection models, HKCa-induced 
IL-12(p40), IFN-γ and TNF-α secretion levels and ConA-induced IL-12(p40) and IL-6 secretion levels 
were lower in the THC group. In the acute infection model, ConA-induced IL-17A and TNF-α levels 
were lower in the THC group. In the secondary infection model, HKCa stimulated IL-6 was lower in the 
THC group. Based on these results, we suggest that in vivo administration of THC modulates splenocyte 
function.  
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Obesity and associated comorbidities are known risk factors for cognitive impairment and development of 
Alzheimer’s disease. The dietary metabolite palmitic acid (PA) can activate microglia via toll like 
receptor- 4 (TLR-4) dependent pathways promoting inflammation. We have previously shown this is in 
part due to the interaction of the lipid binding protein FABP4 with PA and altered mitochondrial 
uncoupling protein 2 (UCP2) function. We hypothesized that PA alters microglial metabolism to directly 
trigger brain immune responses and impair cognition. The short-term goal for this project was to 
characterize microglial metabolic changes that promote neuroinflammation. To test this, we measured 
intracellular metabolic activity (glycolytic rate, ATP turnover, proton leak and respiration) in microglia 
challenged with PA +/- FABP4 inhibitor. Our data demonstrates that PA reduced rates of intracellular 
metabolic activity and oxygen consumption, while increasing glycolysis. Diet-induced neuroinflammation 
represents an unexplored link between metabolic adaption within the context of cognitive decline. 


