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Thursday August 8th, 9:00AM to 4:00PM at Cal Poly Pomona Library, 4th Floor 

Time Presenter's Name Title of presentation 
9:00-9:15 Welcoming Remarks by Dr. Adler-Moore 

Moderator: Dr. Adler-Moore 

9:15-9:30 Karina Moreno Phylogenetic Systematics of the sea slug genus, Cyerce (Bergh 1871): The 
Hidden Gems of the Sea 

9:30-9:45 Eric Breslau Tuning Tunicates: a Phylogenomic analysis of chordate subphylum Tunicata 

9:45-10:00 Ana Alcaraz Understanding the developmental changes and genetic pathways that trigger 
floral organ abscission in Aquilegia coerulea 

10:00-10:15 Sydney T 
Ghazarian 

Determining the effects on ESCRT-III recruitment by STIV via site-directed 
mutagenesis of B345 

10:15-10:30 Karapet Mkrtchyan Untangling the role of SEPALLATA homologs in floral development of 
Aquilegia 

10:30-10:45 Break   
Moderator: Dr. Buckley 

10:45-11:00 Robert Manuel Exploring the Yeast 2-Hybrid system as an effective screening method for 
archaeal viral lysis mutants 

11:00-11:15 Noel Martinez Abundance and distribution of urban birds in residential and park spaces 

11:15-11:30 Anthony Dant Effects of urbanization on two species of passerine bird in Southern California 

11:30-11:45 Brandy A. 
Weathers 

Methane Emissions In Cattle Farming - Methods to Reduce California’s 
Impact on Global Warming  

11:45-12:00 Raul Flamenco Analysis of Organochlorine Pesticides (OCPs) in Stranded Harbor Seal 
(Phoca vitulina) Pups from the Northeast Atlantic 

12:00AM-
1:15PM Lunch   

Moderator: Mrs. Airan Jansen 

1:30-1:45 Jose Moran The role of Complement Receptor 4 in trogocytic killing of the 
parasite Trichomonas vaginalis by neutrophil-like cells 

1:45-2:00 Alexis Crayton Antiviral activity using various agents against influenza virus 

2:00-2:15 Adilene S. 
Sandoval  

Characterization of antibody production and antibody isotypes for monoclonal 
hybridoma clone recognition of Cryptococcal neoformans capsular 
Decasacchride-CRM197 structure 

2:15-2:30 Edgar Gonzalez Identification of Candida auris cell wall proteins as virulence factors and 
targets for vaccine formulations 

2:30-2:45 Break   
Moderator: Dr.Stout 

2:45-3:00 Briana Arreaga Synthesis of Nickel Catalysts with N-Heterocyclic Carbene Ligands 

3:00-3:15 Khadija Shafiq Esterification of Alkyl Pyridinium Salts with Carboxylic Acids 

3:15-3:30 Michael Garrett Development of an Engineered Living Material Capable of Self-
Thermoregulation 

3:30-3:45 Robert Daudu Characterization of ISS Microorganisms: Biofilm formation 
3:45-4:00 Concluding Remarks by Dr. Adler-Moore 
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Summer Research Work Information 
Presenter’s 
Last Name 

Summer Work 
Conducted at 

Department/University  

Summer 
Research 
Advisor 

Summer Research 
Funding 

CPP 
Program 

Moreno 
Biological Sciences/CPP Dr. Ángel 

Valdés 
RISE, 

MENTORES/PPOHA 
RISE Grad 

Int 

Breslau 
Biological Sciences /U of 

Alabama  
Dr. Kevin 

Kocot 
U of Alabama 

College of Arts and 
Sciences startup funds 

RISE Grad 
Int 

Alcaraz Biological Sciences/CPP Dr. Bharti 
Sharma 

RISE 
 

RISE UG Inv 

Ghazarian 
Biological Sciences/CPP Dr. Jamie 

Snyder 
RISE 

 
RISE UG Inv 

Mkrtchyan 
Biological Sciences/CPP Dr. Bharti 

Sharma 
RISE 

 
RISE UG Int 

Manuel Biological Sciences/CPP Dr. Jamie 
Snyder 

RISE 
 

RISE UG Int 

Martinez 
Biological Sciences/CPP Dr. Elizabeth 

Scordato 
RISE 

 
RISE UG Inv 

Dant 

Biological Sciences/CPP Dr. Andrea 
Bonisoli- 
Alquati 

RISE 
 

RISE Grad 
Int 

Weathers 
Agriculture Science/CPP Dr. John C. 

Phillips 
__ __ 

Flamenco 
Env Chemistry and Geology 

/ U of Connecticut 
Dr. Penny 

Vlahos 
NSF RISE UG Int 

Moran 
Biological Sciences/CPP Dr. Francie 

Mercer 
RISE 

 
RISE UG Int 

Crayton 
Biological Sciences/CPP Dr. Jill Adler RISE 

 
RISE UG Inv 

Sandoval  
Molecular Microbiology and 
Immunology/Johns Hopkins  

Dr. Arturo 
Casadevall 

RISE 
 

RISE Grad 
Int 

Gonzalez 
Infectious diseases/ LA 

BioMed 
Dr. Ashraf 

Ibrahim 
RISE 

 
RISE Grad 

Int 

Arreaga Chemistry & 
Biochemistry/CPP 

Dr. Chantel 
Stieber 

RISE 
 

RISE UG Inv 

Shafiq 
Medicinal Chemistry/U of 

Michigan 
Dr. Timothy 

Cernak 
NSF RISE UG Inv 

Garrett 

Chemical 
Engineering/Caltech 

Dr. Mikhail 
Shapiro 

Defense Advanced 
Research Projects 

Agency 

RISE Grad 
Int 

Daudu Biotechnology and Planetary 
protection/JPL 

Dr. Kasthuri 
Ventateswaran 

RISE 
 

RISE Grad 
Int 
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Phylogenetic Systematics of the sea slug genus, Cyerce (Bergh 1871): The 
Hidden Gems of the Sea 

 
 
Student Author: Karina Moreno, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Ángel A. Valdés, Biological Sciences Department 
Program Sponsor: RISE, MENTORES/PPOHA grant 

 
The genus Cyerce Bergh 1871 is a group of sea slugs in the family Caliphyllidae, characterized by 
having bifid rhinophores, enrolled oral tentacles, multiple flattened, leaf-like cerata, and a 
transverse groove splitting the foot sole of the animal transversally. Cyerce currently includes 
eleven accepted species distributed throughout tropical and subtropical areas of the Indo-West 
Pacific, Eastern Pacific, Northern Atlantic, Caribbean, and Mediterranean. Species of Cyerce are 
stenotropic herbivores that possess remarkable adaptations such as aposematic coloration, 
synthesis of polypropionates, and acquisition of plastids from their algal hosts. The evolution of 
these traits in Cyerce has not been studied, although observed in other lineages within Sacoglossa. 
Cladistic analyses have been performed on Sacoglossa, but a species level phylogenetic analysis 
for the genus Cyerce are lacking. The objective of this study is to produce a monographic review 
of the genus Cyerce using both molecular and morphological data. In order to resolve the 
evolutionary relationships among Cyerce species, two mitochondrial genes (CO1, 16S) and 
nuclear gene (H3) were sequenced from 109 specimens borrowed from museums or collected in 
the field. Bayesian analyses were used to generate phylogenetic trees. The internal anatomy of the 
Cyerce specimens was studied to supplement molecular data. This included dissections of the 
radula and male reproductive anatomy. A species delimitation analysis with ABGD was performed 
using CO1 aligned sequences to support phylogenetic analyses. Fifteen genetically distinct species 
of Cyerce were recovered from the analyses with observed differences in size of the buccal mass 
and radula across species. 
 
 
 
Key words: Phylogeny, Systematics, Sacoglossa, Caliphyllidae  
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Tuning Tunicates: A Phylogenomic analysis of chordate subphylum Tunicata 
 
 
Student Author: Eric Breslau, Biological Sciences Department, Cal Poly Pomona 
Summer Research Mentor: Dr. Kevin Kocot, University of Alabama, Biological Sciences 
Program Sponsor: University of Alabama College of Arts and Sciences startup funds 
Cal Poly Mentor: Dr. Angel Valdes, Biological Sciences Department, Cal Poly Pomona 
 
Tunicata (=Urochordata) is an economically and environmentally significant clade consisting of 
approximately 3000 described species of filter-feeding marine organisms. Interest in this group 
has grown since the reassessment of the Deuterostome phylogeny placing Tunicata as the closest 
taxon to vertebrates. This contradicted the traditional acceptance of Cephalochordata as the sister 
taxon to Vertebrata. Tunicata is divided into three classes based on development and gross 
morphological features; the pelagic and colonial Thaliaceans, the paedomorphic 
Appendicularians, and the most speciose of the three, the sessile sea squirts, Ascidiaceans. 
Ascidiacea consists of three recognized orders differentiated by morphological characteristics of 
the branchial sac, those being Aplousobranchia, Phlebobranchia, and Stolidobranchia. Early 
molecular analyses using mtDNA and ribosomal 18S DNA showed support for the paraphyly of 
Ascidiacea, finding Thaliacea nested within; a finding that was further supported by studies using 
next generation sequencing. Rejecting traditional Tunicate groupings, researchers have found 
common ground in support for the new grouping of Aplousobranchia and Phlebobranchia as sister 
taxa, together forming a clade sister to Thaliacea; however, research efforts have been unable to 
consistently recover Phlebobranchia. This study collected publicly available transcriptomic data 
to produce a phylogeny with increased taxon sampling for several groups including 
Phlebobranchia. An alignment of 893,337 unique amino acid positions was used for the 
phylogenetic analysis using RAxML. This analysis found further support for the paraphyly of 
Phlebobranchia. Further likelihood analyses will be done, following this analysis, with a reduced 
supermatrix using MARE (matrix reduction).  
 
 
 
Key words: Transcriptome, Tunicata, Urochordata, phylogenomics 
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Understanding the developmental changes and genetic pathways that trigger 
floral organ abscission in Aquilegia coerulea 

 
 
Student Author: Ana Alcaraz, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Bharti Sharma, Biological Sciences Department 
Program Sponsor: RISE 
 
While the flowers may be the most visually charismatic aspect of the plants, they are also highly 
complex. Post maturation, the flowers dehisce through a highly regulated process of organ 
abscission. Genetic studies of organ abscission of economically important flowering plants are in 
their infancy. Using Aquilegia coerulea (Columbines) as a model system the proposed project 
goals are to understand 1) morphological and developmental changes underlying floral organ 
expansion and maturation, and 2) the genetic basis of organ maturation and identification of genes 
that can delay the process of organ shedding. We are using histology and scanning electron 
microscopy to determine the exact timing of abscission zone (AZ) formation in floral organs. AZ 
regions from the receptacle, petals and sepals from young and matured dehiscing flowers are 
collected for RNA-seq. The proposed experiment will help to capture differentially expressed 
genes in the young and late stages of floral organs.  Identified potential candidate genes can be 
tested through functional genetic studies in future.  
 
 
 
Keywords: Abscission zone, shedding, columbines, horticulture 
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Determining the effects on ESCRT-III recruitment by STIV via site-directed 
mutagenesis of B345 

 
 

Student Author: Sydney T Ghazarian, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Jamie C. Snyder, Biological Sciences Department 
Program Sponsor: RISE 

 
Sulfolobus turreted icosahedral virus (STIV) is an archaeal virus that infects Sulfolobus 
solfataricus. Although it has emerged as a model archaeal virus, its replication cycle has not been 
fully characterized.  However, we have found that STIV exploits the Endosomal Sorting Complex 
Required for Transport (ESCRT) machinery of S. solfataricus in a similar fashion to the enveloped 
eukaryotic viruses, HIV and HCV. This finding suggests an evolutionary link between eukaryotic 
and archaeal viruses.  Previous studies have shown that the Major Capsid Protein (MCP) of STIV 
(B345) interacts with an ESCRT-III homolog (SSO0619) in the Sulfolobus genome. This 
interaction was eliminated when the C-terminal 22 amino acids of B345 were deleted. We 
hypothesize that B345 interacts with ESCRT-III (SSO0619), such that it recruits the ESCRT-III 
protein to vesicles that will eventually become the internal membrane of the assembled virion.  
This project aims to determine the specific amino acids in the C-terminus of B345 that are required 
for the interaction with ESCRT-III.  Mutations within the C-terminal tail of B345 will be created, 
specifically at residues that were found to be critical to STIV's interaction with ESCRT.   These 
constructs will be tested in context of virus replication, B345 alone (in the absence of other viral 
proteins) in S. solfataricus cultures, and in co-immunoprecipitation assays. 
 
 
 
Key words: Sulfolobus solfataricus, STIV, B345, ESCRT 
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Untangling the role of SEPALLATA homologs in floral development of 
Aquilegia 

 
 
Student Author: Karapet Mkrtchyan, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Bharti Sharma, Biological Sciences Department 
Program Sponsor: RISE 
 
SEPALLATA (SEP) genes are involved with many functions in plants, including floral organ 
identity, development, and fruit development. The SEP group of genes exist as homologs, 
generally having multiple sets per organism that can be functionally diverse. All of the genes in 
these sub-families are MADS box genes by identity (thus far). Plant MADS-box proteins contain 
a DNA-binding, an intervening, a Keratin-like, and a C-terminal C-domain, thus are of the MIKC 
type. These genes have not been well characterized in Aquilegia plants. In this study, total RNA 
was extracted, and cDNA was made using primers for SEP genes in Aquilegia. Viruses containing 
the genes of interested were then used to transfect the plants, causing developing plants to inhibit 
the translation of SEP genes (this is a form of “immune” reaction used by plants to protect from 
viral infection). These plants will then be studied to observe their phenotypical changes. 
 
 
 
Keywords: ABC model, novel organs, inflorescence, organ identity 
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Exploring the Yeast 2-Hybrid system as an effective screening method for 
archaeal viral lysis mutants 

 
  
Student Author: Robert Manuel, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Jamie C. Snyder, Biological Sciences Department 
Program Sponsor: RISE 
 
Sulfolobus turreted icosahedral virus (STIV) is a model system for studying archaeal viruses. Both 
STIV and its host S. solfataricus are native to Yellowstone National Park and thrive in extremely 
hot and acidic conditions. As these conditions can be mimicked in a laboratory setting, they allow 
for proper study of STIV and its replication cycle in S. solfataricus. STIV expresses a lytic 
replication cycle that ends with the opening of unique seven-sided pyramidal structures on its 
archaeal host. It is speculated that pyramid formation is induced either mechanically piercing or 
enzymatically digesting through Sulfolobus’s S-layer. The viral protein responsible for this 
pyramid formation is called c92; a small, two domain alpha-helical rich protein with a N-terminal 
transmembrane domain with around 27 amino acids. Sole expression of this protein is enough to 
form pyramids in S. solfataricus. Unfortunately, not much else is known about its catalytic sites, 
secretion signals, or protein motifs. This project is dedicated to identifying new ways of testing 
mutated c92 genes to identify essential amino acid residues. This will not only elucidate the 
proteins structure, but further shed light on STIV’s viral replication cycle. 
 
 
 
Key words: Archaea, Virus, Sulfolobus, and Yeast-two-hybrid   
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Abundance and distribution of urban birds in residential and park spaces 
 
 
Student Author: Noel Martinez, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Elizabeth Scordato, Biological Sciences 
Department 
Program Sponsor: RISE 
 
As cities have expanded, the size of natural ground covering has decreased, especially in 
metropolitan areas. Many counties have elected to preserve natural areas or establish parks within 
their cities. In the Greater Los Angeles area, there is a mix of both present and there are a variety 
of habitats ranging from desert to coastal ecosystems. However, urban ecosystems are most 
commonly encountered in our daily lives. To ascertain the impact of urbanization and how birds 
have adapted to change, I examined the population of particular birds that frequent residential and 
park spaces. 12 different sites around Mount San Antonio were evenly divided into "urban" or 
"nonurban" classifications. 6 pairs from each category were further specified with sites between 
pairs being situated within 200 meters. At each location, the number of 6 separate species of birds 
were recorded. Counts were taken at each site with GPS-generated points. I spent 15 minutes at 
each point counting the number of birds sighted and heard. It is predicted that diversity will be 
higher in open grassy areas and certain birds will be more prevalent in either residential 
neighborhoods or park areas. This would imply that decreased vegetation coverage is correlated 
with lower species richness of wildlife. Conversely, urbanization creates habitats for animals that 
are better adapted to living in manmade environments, thereby increasing the abundance of 
specific species, but not necessarily increasing the diversity of species. This can have broad 
implications on the conservation of endangered species that live alongside us. 
 
 
 
Keywords: ecology, urbanization, birds, species diversity 
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Effects of urbanization on two species of passerine bird in Southern California 
 
 
Student Author: Anthony Dant, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Andrea Bonisoli Alquati, Biological Sciences 
Department 
Program Sponsor: RISE 
 

The rise of urbanization in the last two hundred years has led to evolutionary and ecological 
changes in wildlife. Several species that live in urban environments have undergone changes in 
morphology and behavior to exploit urban habitats. Phenotypic and genetic differences have also 
been observed between populations of the same species living in urban and natural environments. 
Southern California provides an interesting area to study urban ecology due to its specific urban 
planning and high biodiversity. The Dark-eyed Junco, Junco hyemalis, has recently begun to 
utilize urban environments in Southern California, and decreased its spring migration to breeding 
quarters in its historic locations. Multiple populations of Dark-eyed Juncos have begun breeding 
in natural and urban environments in Southern California. By measuring behavioral plasticity and 
using restriction site associated DNA sequencing (RADseq) to determine divergence in single-
nucleotide polymorphism, SNPs, it is possible to test for differences between Dark-eyed Junco 
populations across Southern California and determine where the initial colonization took place. 
However, the effects of urbanization may not be transferable even in closely related species. Urban 
birds like the California Towhee, Melozone crissalis, may be more suited to urban environments 
due differences in life strategies like being a non-migratory species and the ability to exploit urban 
bird feeders. Studying the effects of urbanization on different passerine birds is necessary to 
determine traits that lead to success in urban Southern California.  

 
 
  

Keywords: Urbanization, Dark-eyed Junco, Southern California, California Towhee 
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Methane Emissions in Cattle Farming - Methods to Reduce California’s 
Impact on Global Warming 

 
 

Student Author: Brandy A. Weathers and Marybelle Foster, College of Agriculture in the 
Agriculture Science department 
Summer and Cal Poly Research Mentor: Dr. John C. Phillips, College of Agriculture in the 
Agriculture Science department 

  
Methane gas is highly effective in trapping heat in the atmosphere and accounts for a quarter of 
the man-made impact on global warming. California accounts for 30% of total U.S. enteric 
methane gas emissions; the cattle industry accounting for about 96%, with 1.7 million dairy cattle. 
On January 29, 2019, California passed Assembly Bill 311, requiring the State Air Resources 
Board - in discussion with the Department of Food and Agriculture - to implement strategies to 
reduce short-lived climate pollutants in order to accomplish a 40% decrease in methane emissions 
by 2030. This study investigated methods being used to manage manure operations in the livestock 
and dairy industry in order to comply with AB 311. We reviewed secondary data to assess the 
methods utilized on different farms to reduce methane emissions and evaluated their potential for 
success. The main areas of investigation were: genetic selection in cattle populations, altering 
microbial populations within the digestive system of cattle, feeding a diet supplemented with red 
algae, and the use of digesters. The results of this study show red algae and the use of digesters are 
most effective. Potential limitations regarding financial obligations to the farmer and consumer, 
the unknown carbon footprint implications, and the ability to successfully achieve a 40% reduction 
in methane emissions by 2030, were questioned. In conclusion, field studies must be conducted to 
ensure that the methods implemented to reduce methane emissions are effective, sustainable, and 
can be accomplished the most quickly. 
 
 
 
Keywords: Methane, Global Warming, California, Cattle Farming 
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Analysis of Organochlorine Pesticides (OCPs) in Stranded Harbor Seal 
(Phoca vitulina) Pups from the Northeast Atlantic 

 
 
Student Author: Raul Flamenco, Biological Sciences Department, Cal Poly Pomona 
Summer Research Mentor: Dr. Penny Vlahos, Environmental Chemistry and Geology/ 
University of Connecticut: Avery Point (Marine Sciences) 
Program Sponsor: NSF REU 
Cal Poly Mentor: Dr. Andrea Bonisoli-Alquati, Biological Sciences Department 
 
Organochlorine pesticides (OCPs) are persistent, chlorinated chemicals used to prevent insects and 
weeds from damaging crops. Due to their high bioaccumulation and biomagnification potentials, 
these contaminants are found in high concentrations in organisms that feed at higher trophic levels. 
In this study we look at the levels of organochlorine pesticides (DDT and DDE congeners, 
Atrazine, Chlorothalonil, Acetochlor, HCB, Mirex, Dieldrin) in stranded harbor seal (Phoca 
vitulina) pups collected off the coasts of Maine, New Hampshire, and Rhode Island from 2013 to 
2017. Harbor seal tissue samples were acquired from the Mystic Aquarium stranding collections. 
The blubber was lyophilized and homogenized with anhydrous sodium sulfate. Three 24-hour 
extractions were carried out using hexane and concentrated to approximately 10mL. The samples 
were run through a silica gel column and eluted with hexane. The final extracts were concentrated 
to 1mL in a Soxhlet Rotary Evaporator for spectrometry analysis. A GC/MS was used to determine 
the concentrations of contaminants in the blubber extracts. We expect to find low concentrations 
of DDTs and DDEs. We also expect higher concentrations of the other more commonly used 
pesticides. It is important to continue to monitor the levels of these contaminants in the 
environment as they can cause cascading effects in marine ecosystems. OCPs also biomagnify in 
humans, posing serious health risks. Continuing to collect data on contaminants in the environment 
and understanding the long-lasting threat they pose can help inform policy in regulating these 
chemicals. 
 
 
 
Key words: OCPs, Phoca vitulina, biomagnification, ecotoxicology 
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The role of Complement Receptor 4 in trogocytic killing of the 
parasite Trichomonas vaginalis by neutrophil-like cells 

 
 
Student Author: Jose Moran, Biological Sciences Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Francie Mercer, Biological Sciences Department 
Program Sponsor: RISE  
 
Trichomonas vaginalis (Tv) infects an estimated 3.7 million people in the United States. 
Trichomoniasis, caused by Tv, is the most common curable sexually transmitted infection, though 
people who get treated for it can get infected again. Additionally, roughly 70% of infected people 
do not show symptoms, and therefore do not seek further treatment. Tv also can increase the risk 
of getting infected with another STI, including HIV, and is associated with reproductive 
complications. In order to develop more effective Tv control plans, such as vaccines, the immune 
response against Tv needs to be better understood. Current research has shown that neutrophils are 
the first responders against Tv. The method by which neutrophils attack Tv is through a recently 
discovered process called trogocytosis, in which the neutrophil “nibbles” the Tv until it dies. This 
nibbling is contact-dependent, and is initiated by opsonins, such as iC3b, which prime the parasite 
for trogocytosis. This indicates the presence of a receptor on the host neutrophils which will bind 
to the opsonins on the parasite. A receptor of interest is complement receptor (CR) 4, which detects 
pathogens by binding to iC3b. We hypothesize that the knockdown of CR4 will decrease the 
trogocytic activity of neutrophils and allow enhanced Tv survival. With better understanding of 
the cellular mechanism by which Tv is recognized and primed for trogocytosis, further research 
can be conducted for future use in the design of a vaccine that could prevent re-infection of Tv. 
 
 
 
Keywords: Trichomoniasis, neutrophils, complement receptors, trogocytosis 
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Antiviral activity using various agents against influenza virus  
 
 

Student author: Alexis Crayton, Biological Science Department, Cal Poly Pomona 
Summer and Cal Poly Research Mentor: Dr. Jill P. Adler-Moore, Biological Science 
Department, Cal Poly Pomona 
Program Sponsor: RISE 
 
Influenza is a highly contagious respiratory infection affecting millions each year and current 
influenza treatments do not take metabolic status, such as obesity or diabetes, into account when 
determining dosages. The goal of this study is to determine if influenza drugs require unique 
dosages for such individuals.  To prepare for this study, we optimized an in vitro cytolysis assay, 
often used to determine whether a particular agent can limit influenza virus infection. To observe 
the cytotoxicity of our H1N1 influenza strain, twofold dilutions of the virus in tissue culture media 
(DMEM) were made in 96 well microtiter plates. MDCK cells were then added to each of the 
wells, mixed with the virus and the plate moved gently to ensure even distribution of this cell 
monolayer. After 72 hours of incubation, the cells in the wells were fixed with methanol, stained 
with crystal violet, and the cytotoxicity of the virus visualized based on the amount of stained cells 
in each well. The cytopathic effect (CPE) of the virus was determined as the inverse of the highest 
virus dilution demonstrating cytolysis.  We have now been able to use this H1N1 cytolysis assay 
to test the antiviral efficacy of a medical mask which is embedded with the antimicrobial agent, 
Pure Purge. In the future, we will use the cytolysis assay to evaluate the in vitro antiviral efficacy 
of oseltamivir and to evaluate the tissue viral burden in influenza infected obese and diabetic mice 
that have been treated with oseltamivir. 
 
 
 
Keywords: tissue culture, influenza, antivirals, assays 
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Characterization of antibody production and antibody isotypes for 
monoclonal hybridoma clone recognition of Cryptococcal neoformans capsular 

polysaccharide 
 
 
Student author: Adilene S. Sandoval, Biological Science Department, Cal Poly Pomona 
Summer Research Mentor: Dr. Arturo Casadevall, Johns Hopkins University school of public 
health/ department of molecular microbiology and immunology 
Cal Poly Mentor: Dr. Jill P. Adler-Moore, Biological Science Department, Cal Poly Pomona 
Program Sponsor: RISE 
 
Cryptococcus neoformans is an opportunistic fungal pathogen that affects immunocompromised 
individuals. Unique to this fungus, is its polysaccharide capsule, the dominant component of which 
is glucuronoxylomannan (GXM). The polysaccharide capsule is a major virulence factor expressed 
by C. neoformans and thus a prime target for therapeutic development. Previous work has 
identified a natural polysaccharide (NPS) and a synthetic polysaccharide (SPS), both of which 
contain known GXM polysaccharide motifs. Coupling both top-down and bottom-up analytical 
techniques, we have evaluated both NPS and SPS for possible therapeutic development. Mice were 
immunized with polysaccharide conjugates NPS-HSA and SPS-CRM, and both resulted in 
increased immune response including increased antibody production. The immunized mouse 
spleens underwent fusion for the production of hybridomas lines. Hybridomas lines were screened 
for antibody production and colonies producing a single isotype were isolated from these 
hybridomas. Here we report that these natural and synthetic polysaccharides produced monoclonal 
IgG, IgA, and IgM antibodies. The characterized antibodies are now being examined for their 
protective capacity. In the future we hope to utilize these mAbs to identify specific C. neoformans 
GXM polysaccharide epitopes as well as a possible therapeutic to cryptococcal infections. 
 
 
 
Keywords: vaccine, polysaccharide, C neoformans, antibodies 
 
IACUC #: MO18H152  
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Identification of Candida auris cell wall proteins as virulence factors and 
targets for vaccine formulations 

 
 

Student Author: Edgar Gonzalez, Biological Sciences Department, Cal Poly Pomona 
Summer Research Mentor: Dr. Ashraf Ibrahim, LA BioMed, infectious diseases department 
Cal Poly Mentor: Dr. Jill P. Adler-Moore, Biological Sciences Department, Cal Poly Pomona 
Program Sponsor: RISE  
 
 Candida auris is an emerging fungal pathogen that is causing outbreaks throughout the 
world and is often resistant to multiple antifungals. Bloodstream infections with C. auris have an 
astounding mortality rate of nearly 60%, and most infections are of nosocomial origin, partly due 
to its ability to form biofilms and persist on polymeric surfaces found on medical devices. Three 
adhesin proteins found on C. auris have been identified that are homologous to Als3, an invasin 
belonging to C. albicans. Furthermore, a vaccine composed of Als3 with alum adjuvant (NDV-
3A) has shown cross-reactive protection against both C. albicans and C. auris infections in mice. 
In order to determine whether the C. auris adhesin proteins are involved in virulence, three double 
mutants were produced:  PIS50650.1, PIS50263.1 and XP_018167572.2, one for each of the C. 
auris adhesin proteins. The three mutants were tested along with C. auris wild type strain CAU-9 
in a biofilm formation assay and a cell-adhesion assay with human lung epithelial A549 cells, since 
host-cell adhesion and biofilms are linked to virulence and persistence in abiotic environments. C. 
auris novel antigens were also screened by incubating yeast whole-cell lysates and cell wall 
extracts with purified NDV-3A-vaccinated mouse IgG after separating the yeast proteins using 
SDS-PAGE and western blot. These methods were thus used to identify potential C. auris vaccine 
candidates from the three Als3 homologs and other C. auris cell wall proteins, as an effective 
vaccine could protect many compromised individuals in clinical settings from this multi-drug 
resistant pathogen.  
 
 
 
 
Keywords: Vaccine, Candida auris, adhesins, Als3 homologs 
 
IACUC protocol number: 31413-01 
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Synthesis of Nickel Catalysts with N-Heterocyclic Carbene Ligands 
 
 
Student Author: Briana Arreaga, Chemistry and Biochemistry Department, Cal Poly Pomona  
Summer and Cal Poly Research Mentor: Dr. Chantal Stieber, Chemistry and Biochemistry 
Department, Cal Poly Pomona 
Program Sponsor: RISE 
 
Many catalysts used in the making of pharmaceuticals and fine chemicals are comprised of 
rhodium, iridium, ruthenium, and palladium. However, these elements are precious transition 
metals, which are oftentimes expensive and not very Earth abundant. This has resulted in research 
into first row transition metals, including iron and nickel, which are more prevalent and less costly 
than many metals currently being used in catalysis. Nickel complexes bound to bidentate N-
heterocyclic carbene (NHC) ligands were synthesized. The NHC ligands were made by 
synthesizing mesitylimidazole and using it to make a bis(imidazolium)salt ligand precursor, 
[MesNHC2Me][Br]2. Following addition of KHMDS as a base, the free ligand was reacted with 
Ni(COD)2 to form the nickel complex, (MesNHC2Me)Ni(COD), which was recently reported by 
our group and crystallographically characterized. The complex was characterized by 1H NMR and 
13C NMR. Nickel complexes, such as this, may be cost effective catalysts alternative for a variety 
of chemical transformations. 
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The coupling of a carboxylic acid and amine to form an amide bond is the most prevalent reaction 
used in drug discovery. As a result, a diverse array of carboxylic acid and amine containing 
reagents are readily available. We have developed a novel method of coupling amines, activated 
as pyridinium salts, with varying carboxylic acids to generate an ester. This new reaction offers a 
complementary way to couple carboxylic acids to amines. The ester products have steric and 
electronic properties similar to the traditional amide product, but fewer hydrogen bond donors, 
which is anticipated to lead to products that are more permeable and better able to traverse the 
blood-brain-barrier. We demonstrated the esterification reaction by allowing benzylamine 
pyridinium salt to react with two equivalents of 4-methylthiazole-5-carbozylate in the presence of 
a bromomalonate catalyst, producing benzyl 4-methylthiazole-5-carboxylate in 70% yield. The 
esterification reaction was further studied by coupling a benzylamine pyridinium salt with pivalic 
acid, potassium 2,4,5-trichlorophenoxyacetate, and valine generating the ester products in a 
yield of over 70%. Future studies will explore the substrate scope of this esterification by coupling 
4-methylthiazole-5-carboxylate with a range of pyridinium salts. This bromomalonate-catalyzed 
esterification of carboxylic acids and amines expands the utility of common building blocks and 
offers complementary products to the ubiquitous amide bond used routinely in the hunt for new 
medicines. 
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Engineered Living Materials (ELM) are of interest in use as protective surface coatings due to 
their potential to combine physical protection with capabilities exclusive to living systems such as 
self-repair, self-regulation, and responsiveness to environmental stimuli. Additionally, ELM can 
be used in conjunction with non-living scaffolding to achieve the structural integrity of more 
traditional building materials. While ELM present great potential, they are currently limited by the 
biological needs of the cells that comprise them. One way to overcome some of these limitations 
is by engineering the cells that comprise living materials to regulate their own temperature, which 
would enable ELM usage in harsh temperature environments. On this project, we engineered a 
series of transcriptional repressor-based thermal bioswitches which turn on gene expression at 
specific desired temperatures. Next, we will construct thermal logic circuits which couple these 
bioswitches to the production of molecules capable of utilizing radiant energy to regulate cell 
temperature. Once fully developed, the ELM program seeks to revolutionize the construction and 
maintenance of shelters, structures and machinery. 
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