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Presentation Schedule 

Introduction by Dr. Jill Adler 

Moderator: Dr. Jill Adler 

Time Name Presentation Title 

8:30AM Enriquez, 

Jennifer 

Optimizing immunofluorescence staining for VAMP2 and 

Calretinin in midbrain dopaminergic cultured neurons 

8:45 Alonzo, Mark Identification of Genes that Regulate Spider Silk Production: A 

Computational Biology Approach 

9:00 Lagunas-

Robles, German 

Annotating the Tasmanian Devil Genome for Transposable 

Elements  

9:15 Rubio, Jennifer Characterization of the effects of knocking out the Aryl 

Hydrocarbon Receptor (AHR) on the 3’ IgH regulatory region 

9:30 DeLeon, Marina Can Frog Skin Bacteria Be Genetically Engineered to Inhibit 

Growth of the Amphibian Fungal Pathogen, Batrachochytrium 

dendrobatidis? 

9:45 Galvan, Patricia Use of PCR for Detection of Mastitis-Causing Pathogens Isolated 

from Bovine Quarter Milk Samples 

10:00 Break  

Moderator: Dr. Nancy Buckley 

10:10 Halsey, Taylor Comparing secreted autotransporter toxin (Sat) in Uropathogenic 

E. coli CFT073 and probiotic strain E. coli Nissle: proposed 

cytotoxic effects on human epithelial-like cells 

10:25 Marentes, Adam Magnesium Oxide Nanoparticles Interfere with Staphylococcus 

epidermidis Biofilms 

10:40 Unzueta, Pablo Searching for Substrates of the Type Four Secretion System of 

Brucella abortus using Bacterial Adenylate Cyclase Two Hybrid 

(BACTH) System 

10:55 Lolarga, Jade Expression of a Tau Tubulin Kinase 2 homolog in testes of the 

planarian flatworm Schmidtea mediterranea 

11:10 Lynn, Nicole Recreating a mutation in itx-1 using CRISPR/Cas9 to determine its 

role in spermatogenesis in C. elegans 

11:25 Batz, Timothy Morphological and molecular analysis of Shoot Apical Meristem 

in Aquilegia origami 

11:40 Sanders, Uriah Morphological and genomic analysis of monoecious and 

gynoecious Cucumis sativus 

11:55 Lunch  

Moderator: Dr. Angel Valdez 

12:20PM Ghanimi, 

Hessam 
A molecular phylogeny of the marine zooplankton of southern 

California 

12:35 McHaskell, 

Danielle 
The Effects of Sediment Grain Size on Settlement on Juvenile 

Horseshoe Crabs (Limulus polyphemus) 

12:50 Gomez, Marie Study of CMI liposomes containing gD3pep-Cys with dsRNA in 

the female BALB/c mouse model of intravaginal herpes simplex 

virus 2 challenge 
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1:05 Reza, Hernan Pigments and Toxins: Secondary Metabolites of Rhizopus delemar 

and their Role in Virulence 

1:20 Soto, Benjamin Evaluation of the immunomodulatory effects of garlic (Allium 

sativum) in J774A.1, RAW 264.7, and Primary Macrophage cells 

1:35 Marquez, 

Elizabeth 
Garlic’s Effects on Tumor Necrosis Factor Alpha and Nitric Oxide 

Production from J774A.1 and RAW264.7 Murine Macrophages 

1:50 Break  

Moderator: Airan Jansen 

2:00 Cruz, Bianca Methods To Reduce Power Loss in Tapered Fiber Optic 

Biosensors 

2:15 Mora-Perez, 

Carlos 
Unlocking the Electronic Genome of Halogenobenzenes 

2:30 Eulogio, Natalie Bioproccess engineering of native algae strains to optimize 

bioremediation coupled to feed production 

2:45 Janikarn, Isis Phylogenetic Identification of Native Algal Strains from Organic 

Waste Bioremediation Ponds 

3:00 Tabay-Cortez, 

Justin 
Bidentate N-Heterocyclic Carbene Nickel Complexes for Pollution 

Remediation 

3:15 Alarcon, Hector Development of Earth Abundant Molecular Catalysts 

3:30 Estores-

Pacheco, Ka’ala 
Pseudocryptic speciation of two Hermissenda sea slug species 
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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 

Alarcon CHM&BIOCHM/CPP Dr. Stieber LSAMP LSAMP Dr. Stieber 

Alonzo BIO/CPP Dr. Arensburger RISE RISE Dr. Arensburger 

Batz BIO/CPP Dr. Sharma RISE RISE Dr. Sharma 

Cruz PHY/CPP Dr. Salik RISE RISE Dr. Salik 

De Leon Global and Tropical Health 

Division, Menzies School of 

Health Research, Darwin, 

Northern Territory, Australia 

Dr. Sarovich RISE RISE Dr. Lin 

Enriquez Division of Biology and 

Biological Engineering, 

California Institute of 

Technology 

Dr. Lester RISE RISE Dr. Steele 

Estores-

Pacheco 

BIO/CPP Dr. Valdez RISE RISE Dr. Valdez 

Eulogio BIO/CPP Dr. Murray RISE RISE Dr. Murray 

Galvan Animal and Veterinary 

Sciences Department, CPP 

Dr. Murinda  McNair McNair Dr. Murinda  

Ghanimi  Biology dept/UCI Dr. Bryant RISE RISE Dr. Valdez 

Gomez BIO/CPP Dr. Adler RISE RISE Dr. Adler 

Halsey BIO/CPP Dr. Stathopoulos RISE RISE Dr. Stathopoulos 

Janikarn USDA/UCR Dr. Ibekwe RISE RISE Dr. Murray 

Lagunas-

Robles 

BIO/CPP Dr. Arensburger McNair McNair Dr. Arensburger 

Lolarga Department of Biological 

sciences, Wright State 

University 

Dr. Rouhana STREAMS RISE Dr. Adler 

Lynn BIO/CPP Dr. LaMunyon RISE RISE Dr. LaMunyon 

Marentes Department of 

Bioengineering, UCR  

Dr. Liu RISE RISE Dr. Buckley 

Marquez BIO/CPP Dr. Buckley LSAMP LSAMP Dr. Buckley 

McHaskell Dpt of Marine and Coastal 

Sciences/State U of 

NJ/Rutgers U Marine Field 

Station 

Dr.  López-

Duarte 

NSF RISE Dr. Smith 

Mora-

Perez 

CHM&BIOCHM/CPP Dr. 

Schatschneider 

N/A N/A Dr. Schatschneider 

Reza Dept of Infectious Diseases, 

LA Biomedical Research 

Institute at Harbor-UCLA 

Dr. Ibrahim RISE RISE Dr. Adler 

Rubio Department of Pharmacology 

and Toxicology, Wright State 

Univ. 

Dr. Sulentic  RISE RISE Dr. Adler 

Sanders BIO/CPP Dr. Sharma RISE RISE Dr. Sharma 

Soto BIO/CPP Dr. Buckley RISE RISE Dr. Buckley 

Tabay-

Cortez 

CHM&BIOCHM/CPP Dr. Stieber N/A N/A Dr. Stieber 

Unzueta Instituto de Investigaciones 

Biotechnológicas, 

Universidad Nacional de San 

Martín, Argentina 

Dr. Comerci  MHIRT RISE Dr. Flores 
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Optimizing immunofluorescence staining for VAMP2 and Calretinin in midbrain dopaminergic 

cultured neurons 

 

Student Author: Jennifer Enriquez, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Henry Lester, Beverley Henley, California Institute of Technology 

 

Parkinson’s disease is a movement disorder due to the loss of dopaminergic neural loss in the substantia 

nigra pars compacta (SNc). These neurons are not only known for motor control, but also for expressing 

nicotinic acetylcholine receptor subtypes (nAChR). Nicotine is best known for addictive characteristics. 

However, high nicotine exposure is inversely related to Parkinson’s disease. We seek to understand how 

nicotine can be neuroprotective. RNA sequencing in cultured midbrain dopaminergic neurons treated with 

nicotine resulted in significant up- and down- regulation in many genes. To help confirm these results 

immunofluorescence staining was used for two of the genes, VAMP2 and Calretinin, which both showed 

up- or down-regulation by RNA sequencing methods. VAMP2 is part of the SNAP25 complex that is 

involved with fusion and docking of synaptic vesicles. Calretinin is a calcium binding protein that plays 

role in calcium signaling. Here we attempt to optimize immunofluorescence staining for both genes in GFP 

tyrosine hydroxylase cultured neurons. In order to record the amount of fluorescence, a confocal microscope 

was used along with the program ImageJ. 
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Identification of the Genes that Regulate Silk Production in Spiders: A Computational Biology 

Approach 

 

Student Author: Mark Ellie Alonzo, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Peter Arensburger, Biological Sciences Department, Cal Poly Pomona 

 

 The molecular basis of spider silk production is of broad interest because of its possible mechanical 

applications. For instance, dragline silk, which is produced in the major ampullate gland of certain spiders, 

has been found to be tougher than nylon and Kevlar®. However, even though there is research on the 

mechanical and structural properties of spider silk, the gene expression and regulation responsible for spider 

silk production remains largely unexplored. In this project, we tried to identify the genes that regulate spider 

silk production by analyzing 8 RNAseq libraries from silk glands of male and female Dysdera spiders. 

Using a reference transcriptome, a differential expression analysis is done to identify statistically relevant 

expressed genes. The programs BowTie2 and TopHat were used to perform alignment to the reference 

transcriptome. Two different pipelines were used to perform differential expression analysis: the first is 

using the tuxedo tool suite of programs (CuffLinks, CuffMerge, CuffCompare, CuffDiff, and 

cummeRbund) and the second is using HTSeq and DESeq. These two most widely used pipelines in 

RNAseq analysis utilizes statistical analysis to determine statistically significant differentially expressed 

genes. This analysis will provide insights regarding the genes that are either upregulated or downregulated 

during silk production in Dysdera spiders. 
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Annotating the Tasmanian Devil Genome for Transposable Elements 

 

Student Author: German Lagunas-Robles, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Peter Arensburger, Biological Sciences Department, Cal Poly Pomona 

 

Different types of DNA segments make up the genome of organisms. Transposable elements (TEs) are 

mobile segments of genetic material. TEs have the ability to impact genetic expression. For example, TEs 

have been associated with different pigmentations in peppered moths and corn kernels but they have also 

been associated with mammalian cancers. A transmissible cancer, Devil facial tumor disease (DFTD), is 

causing the Tasmanian Devil population to plummet. The transmissibility of the cancer could be explained 

by a possible relationship between TEs and DFTD. In this study, the Tasmanian devil (Sarcophilus harrissi) 

genome was analyzed using bioinformatics tools and custom made Perl scripts. We annotated the devil 

genome denovo for class II TEs (DNA TEs). Three different parameters (5E-2, 5E-4, and 5E-6) were used 

when running the analysis pipeline. We used these parameters to determine how likely it was that the 

pipeline returned accurate results (identified real TE sequences) through parameter and sequence analysis. 

We found as the e-value were lowered, each analysis produced fewer TEs. Each successive run recovered 

TEs from the previous run, as was expected, the ones being eliminated were parsed out due to the lower e-

value parameter being used, as lowering the e-value outputs more significant results. This meant that the 

likelihood of the element being due to random chance was lowered with each run. 
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Characterization of the effects of knocking out the Aryl Hydrocarbon Receptor (AhR) on the 3’ Igh 

regulatory region 

 

Student Author: Jennifer Rubio, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Courtney Sulentic, Department of Pharmacology and Toxicology, Wright State 

University Dayton, OH 

 

The AhR is a ligand-activated transcription factor that mediates the toxic effects of the environmental 

contaminant 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD).  TCDD suppresses B-cell function (i.e. 

inhibition of antibody secretion and gene expression) in animal models.  A 3’ transcriptional regulatory 

region within the mouse immunoglobulin heavy chain gene (IghRR) is a sensitive target of TCDD and 

contains AhR binding sites (dioxin response elements, DREs), which at least partially mediate Ig inhibition.  

Previous studies have suggested species differences in the effects of TCDD on human vs. mouse antibody 

regulation.  Interestingly, knocking down AhR expression in a human B-cell line (CL-01) resulted in loss 

of IgG secretion; however, an AhR antagonist enhanced IgG secretion.  Using CRISPR/Cas-9 gene editing, 

the overall objective was to knockout the AhR and determine the effect on human Ig expression and 

3’IGHRR activity.  Four Cas-9 nuclease target sequences were identified within the human AHR gene and 

cloned into CRISPR/Cas-9 plasmids.  Clonal cell populations isolated from CL-01 cells transfected with 

one of the CRISPR/Cas-9 targeting plasmids demonstrated partial AhR knockdown.  To determine AhR 

function, these clones were further analyzed for TCDD-induced activation of a DRE-luciferase reporter 

plasmid regulated by six DREs.  The wildtype CL-01 cells express a heterozygous AhR: one allele expresses 

functional AhR, the other AhR that binds DREs but cannot transactivate genes.  Treatment of wildtype CL-

01 cells with TCDD does not result in activation of the DRE reporter suggesting dominant negative function 

of the transactivation-deficient AhR allele (dnAhR). Analysis of the gene-edited clones with AhR 

knockdown identified a clone that appears to have regained AhR-induced transactivation due to TCDD-

induced activation of the DRE reporter.  These results suggest a monoallelic knockout of the dnAhR allele 

and support further analysis of this clone.  Additional studies are directed at testing the effectiveness of the 

remaining CRISPR/Cas-9 targeting plasmids to achieve complete AhR knockout for future assessment of 

Ig expression and 3’IGHRR activity. 
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Can Frog Skin Bacteria Be Genetically Engineered to Inhibit Growth of the Amphibian Fungal 

Pathogen, Batrachochytrium dendrobatidis? 

 

Student Author: Marina De Leon, Biological Science Department, Cal Poly Pomona  

Summer Mentors: Dr. Wei-Jen Lin, Biological Science Department, Cal Poly Pomona and Dr. Derek 

Sarovich, Global and Tropical Health Division, Menzies School of Health Research, Darwin, Northern 

Territory, Australia 

 

 

Over 287 amphibian species have been infected with Batrachochytrium dendrobatidis (Bd), the fungal 

pathogen causing the severe skin infection, chytridiomycosis. This infection has caused over 100 amphibian 

species to become extinct. Violacein, an antifungal metabolite naturally expressed by the bacteria 

Janthinobacterium lividum (J. liv), isolated from one species of frog’s skin, inhibits the fungus Bd. To 

utilize violacein as a biological control, this study will 1) transform bacteria normally found on the skin of 

the toad Bufo boreas, with the violacein genes, 2) determine if the transformed skin bacteria express 

violacein; and 3) evaluate if transformed bacteria expressing violacein can inhibit Bd in vitro. Microflora 

from the skin of Bufo boreas were streaked on tryptone agar for isolation and then identified by microscopic, 

biochemical, and 16S rRNA sequencing methods. The cosmids pPSX-vio+ (AMP/TP) and pPSX-vio++ 

(TP) containing the violacein operon were transformed to Eschericia coli NEB5-alpha competent cells and 

will be transformed to the bacteria isolated from the skin of Bufo boreas. Cosmids were purified using a 

Qiagen miniprep kit. Among the bacterial isolates found in the skin swabs of the toad were Klebsiella 

oxytoca and Chryseobacterium indologens. The violacein cosmids were successfully transformed to E. coli 

with a typical violacein pigment. Transformation to K. oxytoca was attempted using various methods to 

induce competency, including CaCl2 and MgCl2, freeze-thaw with liquid nitrogen, and electroporation. No 

apparent violacein pigment was produced by the bacterial transformants. The transformation and expression 

of violacein in K. oxytoca and C. indologens will be further optimized using conditions such as antibiotic 

concentrations, temperature, and media. The effect of violacein-producing bacteria on Bd will be analyzed 

by MIC testing and challenge inhibition assays. If transformed bacteria can inhibit Bd, our study will open 

the door for using molecular biology techniques for controlling chytridiomycosis rather than drug 

treatments. 
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Use of PCR for Detection of Mastitis-Causing Pathogens Isolated from Bovine Quarter Milk 

Samples 

 

Student Author: Patricia Galvan, Animal and Veterinary Sciences Department 

Summer Mentor: Dr. Shelton Murinda, Animal and Veterinary Sciences Department 

 

The dairy industry is known for being the most critical sector within the food industry. However, this 

industry spends approximately $1.8 billion dollars annually in economic costs as a result of mastitis. 

Mastitis, inflammation of the mammary gland, can result in a decrease in milk production, among other 

critical factors. The major pathogenic agents involved in the evolution of the disease are Staphylococcus 

aureus, Escherichia coli and other Streptococci species. In this research study, the role of pulsed 

electromagnetic field therapy (PEMFT) in reducing or eradicating mastitis infections in dairy cows is 

investigated. To determine the effect of PEMFT, a Polymerase Chain Reaction (PCR) protocol was 

developed in order to detect the presence of pathogens 184 quarter milk (QM) samples that were collected 

from the udders of mastitic dairy cows treated with PEMFT. The presence or absence of mastitis causing 

organisms in the QM samples would determine if PEMFT could be utilized in treating bovine mastitis. The 

PCR protocol utilizes S. aureus, E. coli, and Streptococcus pathogen-specific primers that amplify a specific 

segment of DNA in these bacterial strains. Once DNA amplification is achieved, gel electrophoresis allows 

for comparison of the DNA banding patterns of quality control (QC) strains with isolates from QM samples. 

A total of 60 of the QM samples were evaluated, and 58 (97%) tested positive for E. coli, 2 (3%) for 

Staphylococcus, and 5 (8%) for both E. coli and Staphylococcus. The multiplex PCR protocol is currently 

being refined in order to integrate primers to detect Streptococcus agalactiae. PEMFT has the potential of 

becoming an effective, non-invasive and antibiotic–free treatment capable of reducing mastitis pathogens.  
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Comparing secreted autotransporter toxin (Sat) in Uropathogenic E. coli CFT073 and probiotic 

strain E. coli Nissle 1917: proposed cytotoxic effects on human epithelial-like cells 

 

Student Author: Taylor Halsey, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Christos Stathopoulos, Biological Sciences Department, Cal Poly Pomona 

 

Autotransporter proteins, typically associated with virulence factors in pathogenic bacteria, are thought to 

play a different role in the probiotic Escherichia coli Nissle 1917 (EcN). One such protein, secreted 

autotransporter toxin (Sat), has been shown in numerous pathogenic bacteria to cause vacuolization and 

cytotoxic effects on cells and is secreted in high amounts by the non-pathogenic EcN. EcN is being 

reviewed as a candidate for probiotic production in the United States due to its beneficial effects on a host 

organism. The delays in approval by the Food and Drug Administration (FDA) are due to similarities to 

uropathogenic E. coli CFT073 (UPEC), a close genomic relative of EcN which is responsible for 

approximately 70% of urinary tract infections nationwide. Sat of UPEC is known to play a role in cell 

detachment and death. Previous studies have shown that when Sat functions collaboratively with other 

native proteins in EcN, its cytotoxic effects are negated but the mechanisms are unknown. To independently 

study the effects of Sat, we obtained a sat overexpression plasmid derived from UPEC (pSat) transformed 

inside the non-pathogenic E. coli strain HB101 to study its effects (HB101 pSat). An SDS-PAGE was 

performed to confirm the presence of Sat in HB101 pSat. Next, we created a negative control strain by 

colony exclusion and antibiotic selection of HB101 pdg4. The two strains were then used for in vitro 

infection studies using the HeLa cell line and analyzed with the MTT cytotoxicity assay. Our results show 

that Sat of UPEC damages the undifferentiated epithelial cells when subjected to infections longer than six 

hours. This suggests that Sat of UPEC works in a time-dependent manner to damage human epithelial cells. 

Further insight into the potential dangers of Sat are needed to approve EcN as a probiotic supplement in 

the United States. 
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Magnesium Oxide Nanoparticles Interfere with Staphylococcus epidermidis Biofilms 

 

Student Author: Adam Marentes, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Huinan Liu, Department of Bioengineering, UCR   

 

Biofilms are populations of unicellular organisms which adhere to a surface and begin to proliferate and 

secrete a structural matrix of mostly polysaccharides. These surfaces can be living tissues as well as 

indwelling medical devices within an organism. Staphylococcus epidermidis (SE) can form biofilms and 

this state features changes in metabolism which make them more difficult to treat with antibiotics. 

Magnesium Oxide (MgO) is a non-toxic material to mammalian cells. However, it has been shown that 

nanoparticles, aggregates of MgO molecules under 100nm, can distort cell membranes of pathogens such 

as E. coli. Since certain antibiotics work via interactions with metabolic pathways, a mechanism involving 

physical disruptions presents an alternative avenue for treatment. We cultured SE biofilms on glass and 

poly(lactic-co-glycolic acid; PLGA) squares (1cm2) for 48 hours. Then, added 1.6mg MgO/ mL to the 

culture media and 24 hours later the films were fixed with glutaraldehyde and stained with crystal violet 

(Sigma; St. Louis, MO). The crystal violet was removed with ethanol and the solution’s absorbance was 

measured. The samples were then imaged via Scanning Electron Microscopy (SEM) to assess biofilm 

morphology and presence. Non-stained samples were bath sonicated and assessed for Colony Forming 

Units.  Our results indicate that MgO treatment reduces the absorbance of 570nm light which can be 

correlated to a reduction in cell populations, able to absorb the crystal violet, on both surfaces. SEM also 

revealed that the surfaces cultured with SE had a biofilm form while those that received MgO had no 

populations of cells with biofilm morphology. nMgO also reduced CFU. These data indicate that MgO 

nanoparticles can interfere with SE biofilms, presenting an alternative avenue for treatment.    
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Searching for Substrates of the Type Four Secretion System of Brucella abortus using Bacterial 

Adenylate Cyclase Two Hybrid (BACTH) System 

 

Student Author: Pablo Unzueta, Department of Chemistry and Biochemistry, Cal Poly Pomona 

Mentor: Dr. Diego Comerci, Instituto de Investigaciones Biotechnológicas, Universidad Nacional de San 

Martín 

 

Brucella abortus is a bacterial intracellular pathogen which causes the most common zoonotic disease 

around the world, brucellosis. The pathogen can infect a wide variety of species, but its host of preference 

is bovines. It has been shown that B. abortus interacts with the host using the Type Four Secretion System 

(TFSS) which secretes effector proteins contributing to the virulence. Previous work has revealed that the 

VirB8 protein from the TFSS interacts with secreted substrates. This investigation focuses on identifying 

new possible effector proteins looking  able to interact with VirB8. To accomplish this task, Bacterial 

Adenylate Cyclase Two-Hybrid (BACTH) system was employed. In BACTH, proteins of interest are fused 

to T18 or T25 domains of Adenylate Cyclase (Cya). If they interact, the T18 and T25 domains return 

together which in turns restore cAMP synthesis and allow activation of the Lac operator. For the screening, 

a B. abortus expression library of proteins fused to T18 domain was electroporated into BTH101 cells 

carrying the T25-VirB8 protein. These cells were then plated on M63-Lactose Media. After 9-11 days, 

colonies appeared and were re-streaked on McConkey-Lactose 1% for confirmation of a positive result. 

The plasmid coming from the library of each positive clone was purified, and then co-transformed in 

BTH101 with T25-VirB8 once more to confirm the positive result, and also co-transformed in BTH101 

with a blank T25 plasmid to test for auto-activation. The confirmed clones were sequenced and 

bioinformatic analysis was performed to confirm the presence of an in-frame fusion gene. From the whole 

genome of B. abortus, 4 possible candidates were discovered: 1. BAB2_0352; Predicted Zn-dependent 

protease, 2. BAB2_0530 Bacterial regulatory protein LysR, 3. BAB1_2096 PTS system, and 4. 

BAB1_0199 glpR: Regulator of glpD.  

 

 



15 
 

Expression of a Tau Tubulin Kinase 2 homolog in testes of the planarian flatworm Schmidtea 

mediterranea 

 

Student: Jade Lolarga, Department of Biological Sciences, Cal Poly Pomona  

Summer Mentor: Labib Rouhana, Department of Biological sciences, Wright State University 

 

Sperm development is essential to continuous existence of sexually reproducing animals. Planarians are a 

great model for studies of regeneration as well as germline development, due to stem cell driven 

development of adult tissues throughout the live of these organisms. Additionally, planarians have an 

induced mechanism of germline specification akin to what is observed in mammals, but not model 

organisms such as Drosophila or nematodes. Tau tubulin kinase 2 (TTBK2) expression is required for the 

formation of microtubules in cilia and flagella. Schimidtea mediterranea is a type of planarian flatworm 

that contains reproductive structures such as testes and ovaries in sexual strains. We can conclude that 

TTBK2 will be expressed in the testes in S. mediterranea by performing in situ hybridization as well as 

RNAi to test for its gene function.  
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Recreating a mutation in itx-1 using CRISPR/Cas9 to determine its role in spermatogenesis in C. 

elegans 

 

Student Author: Nicole Lynn, Biological Sciences Department, Cal Poly Pomona                                                                              

Summer Mentor: Dr. Craig LaMunyon, Biological Sciences Department, Cal Poly Pomona 

 

Mutations within the genome of an organism interrupt cellular processes and function through altering the 

nucleotide sequence.  Genetics research has long focused on mutations for discovering gene function. One 

screen focused on mutations that altered spermatogenesis in Caenorhabditis elegans.  The screen recovered 

hc202, a special mutation that masks negative effects of another mutation in the spe-27 gene. When reared 

to 25°C, worms with the spe-27-(it132) mutation experience sterility due to a defect in the process of sperm 

acquisition of motility. However, when combined with hc202, fertility is partially recovered because some 

sperm regain the ability to become active. Due to genetic evidence it is hypothesized that the gene affected 

by the hc202 mutation encodes a protein that has a lock and key mechanism with the SPE-27 protein; Thus, 

it is very important to identify the gene affected by hc202. Genetic mapping and subsequent whole genome 

DNA sequencing showed that only one mutation exists that could be hc202. This mutation affects the itx-1 

gene. The purpose of this experiment is to test the hypothesis that the itx-1 mutation is responsible for the 

phenotype found in the hc202 strain by recreating the itx-1 mutation to see if it mimics the hc202 phenotype. 

Using molecular techniques including CRISPR/Cas9, a point mutation identical to that in hc202 is being 

made in the itx-1 gene.  For efficient identification of the worms carrying the recreated mutation, we also 

induced an HpaII restriction site and eliminated a SacI restriction site by creating silent mutations nearby 

the itx-1 mutation.  If the itx-1 mutation created causes worms carrying it and the spe-27-(it132) mutation 

to be fertile at 25°C, it will confirm the role of itx-1 in sperm activation, leading to further experiments to 

determine the specific function of this neurexin-like gene product, whose homologs are involved in cell-

cell contacts.  
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Morphological and molecular analysis of Shoot Apical Mersitem  in Aquilegia origami 

 

Student Author: Timothy Batz, Plant Science Department, Cal Poly Pomona 

Summer Mentor: Dr. Bharti Sharma, Department of Biological Sciences, Cal Poly Pomona 

 

The genus Aquilegia, commonly known as Columbines, include 60-70 species that display variability in 

their flower morphology and reproductive requirements. Flowering in Aquilegia species requires a varied 

period of plant maturity followed by vernalization. Both environmental factors and genetic changes shape 

the transition of the shoot apical meristem (SAM) to inflorescence meristem (IM). The genetic 

underpinnings of this phenomenon are complex and not well understood. Most research on IM identity 

establishment is conducted in model plants like Arabidopsis and grasses mainly Maize; both systems are 

deeply diverged. In closely related species of Aquilegia, branching patterns vary drastically. Some 

morphological studies on flowering are done in A. formosa, however the species has a long generation time 

and a lengthy vernalization requirement. In my project we will use rapid cycling A. origami to analyze 

morphological changes in SAM development during and after vernalization and identify differentially 

expressed genes during and post vernalization. Plants will be vernalized in a growth chamber set at 6°C for 

4 weeks. Samples of the SAM will be collected over 8 weeks beginning from the initial treatment to 4 weeks 

post-vernalization until inflorescence identity is established. Collected SAM tissues will be fixed for 

histology to help determine morphological development as the SAM acquires IM identity. Samples of  the 

SAM will also be collected at the above time points for transcriptome analysis to identify changes at the 

genetic level associated with the transition. Sequenced transcriptome data will be assembled using the 

published Aquilegia genome. Inflorescence form varies enormously and contributes to the reproductive and 

adaptive success of plants. The flowers and the branches that support them have varied effects on pollinator-

plant interactions that influence seed set. Thus, determining which genetic mechanisms control IM identity 

is a key question from an ecological, evolutionary developmental, and agricultural perspective. 
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Morphological and genomic analysis of monoecious and gynoecious Cucumis sativus 

 

Student Author: Uriah Sanders, Biological Sciences Department, Cal Poly Pomona                                                                                

Summer Mentor: Dr. Bharti Sharma, Biological Sciences Department, Cal Poly Pomona 

Cucumis sativus is a member of the economically and agriculturally important family Cucurbitaceae, which 

includes several edible fruits. Most members of the family bear unisexual flowers either on same plant 

(monoecious) or on different plants (dioecious). Occurrence of bisexual flowers is also very common in the 

family. Cucumbers are mostly monoecious, male only (staminate), female only (pistillate), and 

hermaphrodite lines are available for cucumbers. In order to understand the genetic basis of fruiting it is 

critical to understand the different genetic pathways resulting in gender dimorphism in cucumbers. For the 

current study we propose to do morphological and genomic studies in two different lines of C. sativus, 

MarketMore 97 (MM97) and MM97FF, (monoecious and gynoecious lines, respectively obtained from Dr. 

Michael Mazourek of Cornell University). Morphological analysis of male and female flowers from 

monoecious line and female flowers from gynoecious line will be achieved through histology of 

inflorescences and flowers. Scanning electron microscopy will be done on all floral organs to gain detailed 

insight into the pattern of flower growth and development in both lines. Transcriptomic analysis of 

inflorescence, male and female flowers from both lines will be done after the completion of morphological 

tissues only if different patterns of growth are observed in female flowers from both lines. Although the 

genus has been a subject of rigorous genetic research for the past several years and despite discovering 

candidate genes for fruit related traits, the US crop industry has barely benefitted from this. According to a 

report from USDA (USDA National Agricultural Statistics Service: http://www.nass.usda.gov) average 

yields of fresh and processed cucumbers have remained unchanged. This calls for more genetic studies 

discovering new markers that can be directly applied to crop improvement. The availability of gynoecious 

and monoecious cultivars gives further opportunities to explore and untangle complex gender related 

questions.  
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A molecular phylogeny of the marine zooplankton of southern California 

 

Student Author: Hessam Ghanimi, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Peter J. Bryant, Biological Sciences Department, UCI 

 

Many marine organisms have larval stages that make up a sizable portion of zooplankton populations in the 

world oceans. Traditionally, matching these larvae with their juvenile and/or adult stages required a 

successful replication of the life cycle in the lab. This process is challenging and faces various limitations 

as many parameters such as water salinity and temperature must be constantly monitored. An alternative to 

this method is DNA barcoding. In this study, DNA barcoding was utilized to match marine larvae in 

southern California to their juvenile and/or adult stages. The mitochondrial gene CO1 was sequenced to 

produce the phylogenies. The larvae were collected using a zooplankton net with a pore size of 153 microns 

at various locations around the Newport Beach area in southern California. This was not a quantitative 

study; therefore, enough sweeps of the net were made only to ensure a good sample density which was 

determined by watching for the movement of the critters in the collection tube. The sample was then taken 

back to the lab where it was examined for the existence of various larvae using a dissecting scope. Upon 

detecting an organism of interest, a micropipette was used to transfer the organism to a sample tube 

containing 70% ethanol. A video of each organism was obtained before placing it in the sample tube. The 

organisms were then sent out for sequencing. This is an ongoing study and samples take a long time to 

accumulate before being sent out. Our results cannot be confined to this abstract as they are in the form of 

large phylogenetic trees and include many taxa.  
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The Effects of Sediment Grain Size on Settlement on Juvenile Horseshoe Crabs  

(Limulus polyphemus) 

 

Student Author: Danielle McHaskell, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Paola C. López-Duarte, Rutgers University Marine Field Station, Rutgers, The State 

University of New Jersey 

It has been estimated that recently hatched Atlantic horseshoe crab larvae (Limulus polyphemus), can remain 

in the planktonic phase for one to three weeks. As larvae become competent to settle, they come into contact 

with sediment before molting into the benthic, first juvenile stage. The effect of sediment type on settlement 

has not been studied in L. polyphemus. The objectives of this study were to determine the age at which 

larvae become competent to settle and to examine whether grain size has an effect on sediment preference. 

Larvae were maintained in finger bowls filled with seawater at 27 to 33 psu, 25oC, and photoperiod of 

14L:10D. The day they molted was recorded. Because 50% of larvae molted by day 15, only individuals of 

at least that age were used in the sediment choice experiments. Individual larvae were introduced to two-

choice experimental chambers and 48 hrs later the sediment in which juveniles were found was recorded. 

There was a significant preference for fine sand (125 – 250 μm) over pebbles (>2000 μm) (P<0.001), coarse 

sand (500 – 1000 μm) over very coarse sand (1000 – 2000 μm) (P<0.001) and fine sand (125 – 250 μm) 

over medium sand (250 – 500 μm) (P<0.001). However, there was no preference between coarse sand (500 

– 1000 μm) and medium sand (250 – 500 μm) (P>0.75). These results may indicate that in the field, grain 

size is at least one criteria of habitat selection for L. polyphemus. 
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Study of CMI liposomes containing gD3pep-Cys with dsRNA in the female BALB/c mouse model of 

intravaginal Herpes Simplex virus 2 challenge 

 

Student Author: Marie L. Gomez, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Jill Adler, Biological Sciences Department, Cal Poly Pomona 

 

Herpes simplex virus type 2 (HSV-2) infects 20% of the US population, causing genital infections and 

establishing latent infections in the dorsal root ganglion. Medications reduce disease signs, but do not 

eradicate the virus. In this study we tested a new type of liposomal HSV-2 vaccine containing an 

immunogenic HSV-2 gD tripeptide (gD3pep-Cys) bound to liposomes by comaleimide (CMI) and mixed 

them with dsRNA, which stimulates immune cells by binding to intracellular TLR3 receptors. dsRNA was 

isolated from a virus that infects Saccharomyces cerevisiae. BALB/c mice (n=12/gp) were vaccinated 

subcutaneously d0, d28, d56 with 100 uL of these liposomes containing 15 ug/dose gD3pep-Cys and 50 

ug/dose dsRNA or 15 ug/mL MPL (Monophosphoryl Lipid A). Controls were given 50 ug/dose dsRNA 

with CMI liposomes or non-CMI liposomes or phosphate buffered saline (PBS). Serum and spleens 

(n=5/gp) were collected d59 for determining 1) anti-gD3pep IgG isotypes and HSV-2 neutralizing antibody 

titers; and 2) cytokine production by spleenocytes using ELISPOT and Luminex assays. Mice (n=7/gp) 

treated with medroxyprogesterone and challenged intravaginally with HSV-2 d70, were monitored for 

morbidity for 28 days. Vaginal swabs were collected d72 for viral burden using a Plaque Forming Unit 

assay. Survival(%) was as follows: L-CMI-gD3pep + dsRNA (100%), L-CMI-gD3pep + MPL (100%), L-

CMI + dsRNA (29%), L-Non-CMI + dsRNA (0%), and PBS (0%). Disease signs and weight loss paralleled 

survival data and mice given CMI-gD3pep +dsRNA or CMI-gD3pep+MPL had significantly less viral 

burden and higher neutralizing antibody titers versus controls (p<0.05). CMI-gD3pep+dsRNA stimulated 

a Th1 response and MPL stimulated a Th2 response based on anti-gD3pep IgG isotyping and cytokine 

profiles. These results demonstrated that gD3pep in liposomes with this dsRNA or MPL provided 

comparable protection against HSV-2 infection and should be investigated further using lower doses of 

dsRNA and a combination of dsRNA and MPL.  
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Pigments and Toxins: Secondary Metabolites of Rhizopus delemar and their Role in Virulence 

 

Student Author: Hernán Reza, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Ashraf Ibrahim, Department of Infectious Diseases, LA Biomedical Research 

Institute at Harbor-UCLA Torrance, CA 

The pathogenic molds Rhizopus delemar and the closely related Rhizopus oryzae are the most common 

cause of mucormycosis, a fungal infection caused by species in the order of Mucorales. Rhizopus spores 

are ubiquitous in the environment and can be easily inhaled by eventual hosts. The infection can occur 

either as rhino-orbital or pulmonary mucormycosis, and in a lower number of cases as cutaneous 

mucormycosis. Particularly susceptible to mucormycosis are patients who are immunocompromised due to 

diabetic ketoacidosis, leukemia, transplant patients, or trauma patients. Due to the increasing number of 

susceptible people, the lack of proper diagnosis and therapy for mucormycosis represents a serious issue, 

as the mortality rate for the disease is estimated to be between 50% and 90% for most cases. In order to 

discover novel therapeutic targets, a better understanding of the pathogenetic mechanism is crucial. Recent 

studies related to other fungal opportunistic pathogens have underscored the importance of secondary 

metabolites in the early stages of infection. In its early pathogenesis, R. delemar was found to produce a 

protein highly similar to the ricin toxin produced by castor beans. One of the aims of the present study was 

to recombinantly produce and purify high levels of the ricin-like protein to be used for antibody production 

and future experiments. Moreover, Rhizopus spores present a dark grey-brown pigmentation, which was 

hypothesized to be either melanin or carotenoid. A gene responsible for the carotenoid biosynthesis was 

identified with bioinformatic analysis and as second aim of the study, an RNA interference strategy was 

developed in order to characterize it.  
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Evaluation of the immunomodulatory effects of garlic (Allium sativum) in J774A.1, RAW 264.7, and 

Primary Macrophage cells 

 

Student Author: Benjamin Soto, Biological Science Department, Cal Poly Pomona 

Summer Mentor: Dr. Nancy Buckley, Biological Science Department, Cal Poly Pomona 

 

 

For generations, Garlic (Allium sativum) has been described in many cultures as an immune aiding agent. 

While it is known that garlic does exhibit an immunological effect, there is not enough data to solidify these 

cultural claims. Current data shows garlic exhibiting effects on macrophages, an essential immune cell. 

Macrophages have a wide range of functions, amongst these functions is the secretion of cytokines. 

Cytokines are messengers used by macrophages to initiate further immunogenic response by other cells. 

Previous studies have yielded conflicting results; some reports demonstrate a stimulation in macrophage 

cytokine production with garlic, and others demonstrate a suppression in macrophage cytokine production 

with garlic. This study aims to compare garlic’s effect on cytokine production in J774A.1, RAW 264.7and 

primary macrophage cells. J774A.1 and RAW 264.7 are cell lines. The primary macrophages were obtained 

from thioglycollate (TG)-injected mice. All macrophages were then challenged with lipopolysaccharide 

(LPS), a gram-negative component of bacterial cell walls, and treated with a 1:500 aqueous garlic extract. 

Prior studies have demonstrated that one type of cytokine, tumor necrosis factor-alpha (TNF-α), is 

stimulated in garlic treated J774A.1 cells after LPS challenge, but inhibited in garlic treated RAW 264.7 

cells after LPS challenge. This study confirms these results, but also analyzes the cytokines interleukin 1-

beta (IL-1B), and interleukin 6 (IL-6). Given the comparison of cytokine production through garlic 

stimulation across the three macrophage types, it is becoming increasingly apparent that garlic's 

immunomodulatory effects are dependent upon A) the cell type, and B) the cytokine in question. Further 

studies will be conducted to confirm these results and analyze the garlic stimulated cytokine production 

against the sex of cell derivation.  
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Garlic’s Effects on Tumor Necrosis Factor Alpha and Nitric Oxide Production from Different 

Murine Macrophages 

 

Student Author: Elizabeth Marquez, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Nancy Buckley, Biological Sciences Department, Cal Poly Pomona 

  

Garlic, Allium sativum, is known as an immune modulator, as such, can alter cytokine and Nitric oxide 

(NO) production. Macrophages are very important cells of the innate immune system and are known to 

produce cytokines and NO in response to exposure to pathogens. Pathogens capable of stimulating 

production TNF-α and NO include Lipopolysaccharide (LPS), a component of the cell wall of gram-

negative bacteria, and Canadida albicans (C. albicans), a yeast commonly found in many organism 

including humans. The project goal was to compare the effect of garlic on TNF-α and NO production from 

LPS and C. albicans challenged macrophage of different origin. Thioglycollate (TG) induced macrophages 

where obtained from female c57BL/6 mice 4 days after receiving an intraperitoneal injection of TG, which 

allowed for the harvesting of the primary murine macrophages.  The macrophages were seeded at 0.125x106 

cell/ml. After 24h they were challenged with either LPS, heat killed C. albicans at 6.25x106 cells/mL, or 

neither. The macrophages were then treated with aqueous garlic. The TG-induced primary macrophages 

were incubated for 2h after treatment, while the J774.1 and RAW264.7 cell lines were incubated for 24h. 

Cell supernatants were collected for a TNF- ELISA Assay and Griess Reagent Assay to measure NO 

production. We found that garlic stimulates TNF-α for all cells line and that LPS and C. albicans stimulated 

TNF-α production from all macrophage types. However, we found that while garlic stimulated LPS-induced 

TNF-α in J774A.1 cells, garlic seemed to have no effect on RAW264.7 cells.  Furthermore, garlic reduced 

LPS-induced TNF-α in primary macrophages.  Garlic may have an effect on C. albicans-induced TNF-α 

secretion from the three macrophage types.  NO production does not seem to be altered by garlic in either 

cell line.  Our results suggest that garlic’s effect is cell line specific and that garlic only affects certain 

immunological functions. 
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Methods to Reducing Power Loss in Fiber Optic Biosensors 

 

Student Author: Bianca Cruz, Physics and Astronomy Department, Cal Poly Pomona  

Summer Mentor: Dr. Ertan Salik, Physics and Astronomy Department, Cal Poly Pomona 

 

Simple, cost-efficient, and sensitive biosensors have great potential for detection in food safety, 

environmental monitoring, and medical diagnostics. Label-free fiber optic biosensors do not use any 

fluorescent tags for detection. Instead, we analyze spectral shifts of the peaks formed due to interference of 

light waves. As the sensor is immersed in different solutions with different refractive indices, spectral peak 

shifts follow. Tapered fiber optic sensors are connected to a light source and a spectrum analyzer for 

measurement. When there is high loss of power, the spectrum suffers from optical and electronic noise 

limitations, and the limit of detection deteriorates. Consequently, we have investigated an optimal method 

to reduce the power loss in our sensors using mechanical splicing and fusion splicing.  
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Unlocking the Electronic Genome of Halogenobenzenes 

 

Student Author: Carlos A Mora Perez, Chemistry Department, Cal Poly Pomona 

Summer Mentor: Dr. Bohdan Schatschneider, Chemistry Department, Cal Poly Pomona 

 

The advancement of state-of-the art organic electronic devices has created the need for innovative materials 

to replace traditional inorganic components. Thus, understanding the intrinsic physical properties such as 

the optical gap which governs electron transfer efficiency (i.e. in organic solar cells) and wavelength of 

emitted light (i.e. color of an organic LED), is essential. In this study, density functional theory (DFT) is 

employed to model the effect halogenation has on the optical gaps of homogenously substituted 

halogenobenzenes. It was revealed in this investigation that the frontier orbitals are substantially perturbed 

upon halogenation (i.e. from mono through hexa substitutions), where the highest occupied molecular 

orbital (HOMO) experiences a minor change in energy, while the lowest unoccupied molecular orbital 

(LUMO) showed a substantial dependence on halogenation, decreasing by as much as 2.22 eV for 

hexaiodobenzene. Understanding the effects of substitution patterns allows for precise tailoring of the 

optical gap and their molecular properties. Upon halogen substitution there is an increasing in molecular 

polarizability and a decrease in aromaticity. Changes in the aforementioned physical properties as a result 

of halogenation leads to a decrease in the optical gap by as much as 3.57 eV lower than that of benzene. 
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Bioproccess engineering of native algae strains to optimize bioremediation coupled to feed 

production 

 

Student Author: Natalie Eulogio, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: D Dr. Marcia Murry-Ewers, Biological Sciences Department, Cal Poly Pomona 

 

The large-scale livestock and dairy industries in California are adversely affected by the high cost of feed 

and the current regulatory pressure to recover nutrients derived from manure waste. Microalgae have shown 

great potential as a bioremediation and as a supplement for animal feed because they have high levels of 

proteins and lipids. The goal of this project is to utilize microalgae as a high protein, high lipid supplement 

in animal feed and algal based bioremediation of dairy farm primary effluent. Axenic strains were isolated 

and studied under controlled laboratory conditions that simulate key factors in pond operation at that 

location. These parameters include light and temperature diurnal cycles, CO2 supplementation and stirring 

speed as a function of light intensity. Gas chromatography- mass spectrometry (GC-MS) is used to quantify 

the fatty acids present in the axenic strains. Fluorometric quantification of lipids and proteins were 

correlated with traditional biochemical techniques. PAM fluorometry was used to assess photosynthetic 

efficiency under environmental stress including light inhibition, a critical issue in outdoor pond operations. 

Learning the effects of environment parameters and carbon and nitrogen supplementations on growth rate 

and proximate composition of axenic strains isolated seasonally will promote our efforts to manage outdoor 

ponds and optimize productivity.  

  



28 
 

 

 

Phylogenetic Identification of Native Algal Strains from Organic Waste Bioremediation Ponds 

 

Student Author: Isis Janikarn-Urena, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Mark Ibekwe, USDA, UCR 

 

Microalgae are a phylogenetically diverse group of aquatic, photosynthetic, organisms that vary greatly in 

their metabolic capabilities, environmental adaptations and morphology. Our goal is to characterize 

seasonally dominant algal strains that are established in high rate algae treatment ponds used to bio-

remediate agricultural waste with the objective to assess the algae biomass for a supplementary animal feed 

and as a feedstock for bio-diesel production. Because certain algae genera dominate the population at 

different seasons in response to nutrient and other environmental parameters, characterization of the 

efficiency of dominant strains to uptake N and P for the biomass to serve as a feed supplement is critical. 

A first step is to taxonomically identify the strains for further analysis. We isolated several dominant strains 

each season by sampling from poly-cultures growing in algae production facilities at San Luis Obispo 

(SLO). Using next-generation sequencing methods by our collaborators, we have a seasonal view of the 

algae and bacterial community. Now we are identifying the dominant isolates, which are difficult to identify 

morphologically, by sequencing the ITS ribosomal region.  PCR products generated by the ITS 1 and 4 

primers, which include regions of the 18S, 5 S and 28 S regions of the ribosomal operon, were cloned into 

the  TOPO TA Cloning system and sequenced to  compare the internal transcribed spacer (ITS) regions 

from 8 isolates cultured at CPP and were phylogenetically identified.   
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Bidentate N-Heterocyclic Carbene Nickel Complexes for Pollution Remediation 

 

Student author: Justin Tabay Cortez, Chemistry & Biochemistry, Cal Poly Pomona 

Summer Mentor: Dr. Chantal Stieber, Chemistry & Biochemistry, Cal Poly Pomona 

 

Nitrous oxide (N2O) is a greenhouse gas that is of particular significance, as it has a warming potential 300 

times greater than carbon dioxide and atmospheric levels are increasing by 0.5 – 0.9 ppb per year. Reducing 

the concentration of nitrous oxide in the environment difficult due to a lack of understanding of the relevant 

chemical processes. This work examines how N2O is reduced by analyzing structural interactions of 

possible chemical intermediates. To make the ligand, 1-tert-butylimidazole was synthesized, followed by 

reaction with dibromoalkane to make a bis(imidazolium) salt. Upon synthesizing the ligand salt, it was 

characterized by 1H NMR to determine the protons present in the sample. To synthesize new nickel 

compounds, 3-tert-butylimidazolium dibromide was deprotonated by the addition of KHMDS and reacted 

with three nickel precursors including NiCl2, Ni(PPH3)Cl2, and Ni(COD)2. The resulting complexes were 

found to be stable in the absence of air and moisture, and are being studied for reactivity with NOx species. 

This work will be vital in understanding the process of NOx species reduction. 

  



30 
 

 

Development of Earth Abundant Molecular Catalysts 

 

Student Author: Hector Alarcon, Department of Chemistry and Biochemistry, Cal Poly Pomona 

Summer Mentor: Dr. Chantal Stieber, Department of Chemistry and Biochemistry, Cal Poly Pomona 

 

Developing new catalysts for chemical transformations that are cost efficient and environmentally friendly 

is of considerable interest. Currently, many catalysts used industrially, rely on relatively rare and expensive 

metals such as platinum, ruthenium, and rhodium. The development of cheaper, more abundant metal 

catalysts could pave the way for more sustainable chemistry and potentially harness new reactivity. 

Currently, vanadium and other 3d transition metals such as cobalt have not received as much exploration, 

in part, because they are generally sensitive to water and oxygen gas. In our work, we overcome these 

limitations by utilizing inert atmosphere gloveboxes, schlenk vacuum lines and solvent purifications 

systems to keep a moisture and oxygen free environment. This work investigates applications of 3d 

transition metal catalysts in polymerization reactions. We are studying bidentate N-heterocyclic carbene 

(NHC2) ligands because no vanadium NHC2 complexes have been reported, despite monodentate NHC 

vanadium complexes being known. Vanadium catalysts containing bidentate ligands may offer greater 

flexibility and stability at extreme temperatures with added polymer control than existing monodentate 

NHC catalysts. Our results demonstrate the ability for vanadium to bind to NHC2 ligands and present a new 

possibility for catalyst design. 
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Pseudocryptic speciation of two Hermissenda sea slug species 

 

Student Author: Kaʻala Estores-Pacheco, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Ángel Valdés, Biological Sciences Department, Cal Poly Pomona 

 

A recent study characterized the common and charismatic species Hermissenda crassicornis as a species 

complex of three distinct species. H. crassicornis and H. opalescens are two sister species that occur in the 

eastern Pacific, with overlapping ranges in Northern California and possibly beyond. These species are 

considered pseudocryptic because they can only be distinguished morphologically once sequence data is 

available. In this study, we conduct comprehensive surveys of both species along the California coast to 

investigate the extent of their range overlap. Additionally, we examine the molecular and ecological 

differences between H. crassicornis and H. opalescens to explore the mechanism of speciation between 

these two sympatric taxa and the processes maintaining reproductive isolation. Specifically, we investigate 

whether the overlap is the result of ecological speciation or secondary contact. Fragments of the 

mitochondrial gene COI were sequenced to confirm species identifications by DNA extraction using 

Chelex, amplification with PCR, and confirmation of amplification with gel electrophoresis with ethidium 

bromide. PCR products were sent for sequencing, and returned sequences were assembled and compared 

with previous sequences. A survey of nuclear gene fragments and intronic regions will be conducted to 

identify markers with polymorphisms between the two species. Once DNA fragments are identified, 

specimens from the overlapping region will be sequenced to investigate the existence of hybridization 

and/or genetic introgression. Field surveys, mating preference experiments and feeding behavior studies 

will be conducted to characterize the niche of each species and determine the presence of character 

displacement and/or assortative mating. After phylogenetic and barcode gap analyses of the COI fragment, 

we found that at least two distinct species were present in the samples studied. Species of Hermissenda are 

important model organisms in neuroscience and other fields, thus understanding the recent evolution of this 

group has broader impacts in other areas of science. 

 

 


