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2018 RISE Summer Symposium  Presentation Schedule 

Moderator: Dr. Jill Adler-Moore     

Time 

Presenter's 

Name Title of presentation 

9:00-9:15 Eden Faneuff 

Investigation of capsule formation and structure of Cryptococcus 

neoformans H99 by mannose analog incorporation and detection by Click-

it reaction  

9:15-9:30 Michael Garrett Selection of DNA Aptamers Targeting Listeria  

9:30-9:45 Robert Daudu 

Isolation and genomic Comparison of clostridium strains potentially 

capable of utilizing the ABE fermentation pathway for production of 

biofuels 

9:45-10:00 Eric Breslau Doridina: an RNA-Seq Analysis 

10:00-10:15 Break   

Moderator: Dr. Nancy Buckley     

10:15-10:30 Karina Moreno 
A monographic review of the genus, Cyerce Bergh 1871,(Mollusca: 

Sacoglossa: Hermaidae) using phylogenetic systematics 

10:30-10:45 
Danielle 

McHaskell 

Understanding Invasion Success of Undaria pinnatifida (Harvey) Suringar 

in San Diego: Mapping distribution and exploring factors that influence 

early settlement success of zoospores 

10:45-11:00 Uriah Sanders 
Investigation of the temporal and spatial expression of KNUCKLES as a 

candidate gene regulating stem cell proliferation in Aquilegia flowers 

11:00-11:15 Summer Blanco 
Pollen magnetofection: developing a novel transformation technique in 

Aquilegia coerulea (Columbines) 

11:15-11:30 
Karapet 

Mkrtchyan 

An Acellular Approach to Regenerative Medicine: Whole 

Tendon Decellularization 

11:30AM-12:30PM Lunch   

Moderator: Dr. Angel Valdes     

12:45-1:00 Sierra Lauman 
Influence of Acacia koa on ericoid mycorrhizal colonization of Hawaiian 

native understory plants 

1:00-1:15 Beverly Stretch 
Synthesis and Characterization of Vanadium Complexes using X-ray 

Crystallography and Applications for Catalysis 

1:15-1:30 Anthony Dant 
Does urbanization affect oxidative stress and aging in the California 

Towhee (Melozone crissalis)? 

1:30-1:45 Yeraldi Loera 
Transcriptomic analysis of mucus from oil-exposed Mahi-mahi 

(Coryphaena hippurus) 

1:45-2:00 Break   

Moderator: Dr. Carla C. Stout     

2:00-2:15 
Jacqueline 

Gutierrez 

Evaluating de novo RERE mutations in vitro and identifying causative 

variants 

2:15-2:30 Mark Alonzo 
The regulatory architecture of the RCCD1 ovarian cancer risk locus as 

revealed by 4C-seq data 

2:30-2:45 Edgar Gonzalez  

3:00-3:15 Break   

Moderator: Dr. Carla C. Stout     

3:15-3:30 Robert Manuel 
Mosquito gut microbiota and its influence on susceptibility to dengue 

infection 

3:30-3:45 
Adilene 

Sandoval 
In vitro and in vivo characterization of Rhizopus oryzae growth 

3:45-4:00 
Michael 

Sidikipramana 
Brain area activation entrained by scheduled feeding in mice 
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Summer Research Work Information 

Last Name 

Summer Work Conducted at 

Department/University  

Summer 

Research 

Advisor 

Summer 

Research 

Funding 

CPP 

Program 

Alonzo 

Department of Biomedical Sciences, Center 

for Bioinformatics and Functional 

Genomics, Cedars-Sinai Medical Center 

Dennis J. Hazelett, 

PhD 

Sally Casanova Pre-

Doctoral Scholars 

Program 

RISE Grad Int 

Blanco 

Molecules, Cells, and Organisms; Summer 

Research Opportunities at Harvard 

(SROH)  

Dr. Elena Kramer  Leadership Alliance  RISE UG Int 

Breslau 
Biological Sciences Department, Cal Poly 

Pomona 
Dr. Ángel A. Valdés RISE RISE Grad Int 

Dant 
Biological Sciences Department, Cal Poly 

Pomona 
Dr. Bonisoli- Alquati  RISE RISE Grad Int 

Daudu 
Biological Sciences Department, Cal Poly 

Pomona 
Dr. Wei-Jen Lin RISE RISE Grad Int 

Faneuff 
Johns Hopkins School of Public Health, 

Molecular Microbiology & Immunology  

Drs. Arturo 

Casadevall and 

Carolina Coelho 

RISE RISE Grad Int 

Garrett 
Biological Sciences Department, Cal Poly 

Pomona 
Dr. Junjun Liu ARI, RISE RISE Grad Int 

Gonzalez 
Biological Sciences Department, Cal Poly 

Pomona 
Dr. Jill Adler RISE RISE Grad Int 

Gutierrez 
Department of Molecular and Human 

Genetics at Baylor College of Medicine 

Daryl Armstrong 

Scott, M.D., Ph.D. 
NIH RISE UG Int 

Karape 
McGowan Institute of Regenerative 

Medicine, University of Pittsburgh 
Dr. Stephen Badylak McGowan Institute RISE UG Int 

Lauman Institute of Pacific Islands Forestry 
Dr. Carla D'Antonio, 

UC Santa Barbara 
RISE RISE Grad Int 

Loera 

Environmental Sciences/ Toxicology 

program, University of California, 

Riverside 

Dr. Daniel Schlenk  RISE RISE Grad Int 

Manuel 
University of Georgia, Department of 

Entomology 

Dr. Michael Strand, 

Ruby Harrison 

Population Biology of 

Infectious Diseases 

REU  

RISE UG Int 

McHaskell 
Marine Biology Research Division, Scripps 

Institute of Oceanography at UCSD 
Dr. Jennifer E. Smith RISE RISE Grad Int 

Moreno 
California Academy of Sciences, San 

Francisco 

Dr. Terrence 

Gosliner  
RISE RISE Grad Int 

Sanders 

Department of Organismic and 

Evolutionary Biology at Harvard 

University 

Dr. Elena Kramer 

Summer Research 

Opportunities at 

Harvard 

RISE UG Int 

Sandoval 
Biological Sciences Department, Cal Poly 

Pomona 
Jill Adler-Moore 

RISE and 

MENTORES 
RISE Grad Int 

Sidikipramana 
Biological Sciences Department, Cal Poly 

Pomona 
Dr. Andrew Steele  RISE RISE UG Int 

Stretch 
Department of Chemistry and 

Biochemistry, Cal Poly Pomona 
Dr. Chantal Stieber RISE RISE UG Int 
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Investigation of capsule formation and structure of Cryptococcus neoformans H99 by 

mannose analog incorporation and detection by Click-iT® reaction 

 

 
Student Author: Eden Faneuff, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Drs. Arturo Casadevall & Carolina Coelho, Johns Hopkins School of Public Health, 

Molecualr Micriobiology & Immunology 

Program Sponsor: RISE 

Cal Poly Mentor: Dr. Jill Adler-Moore 

 

 

Cryptococcus neoformans is a pathogenic fungus capable of causing life-threatening infections in 

immunocompromised individuals with a high mortality when it causes cryptococcal meningitis. C. 

neoformans produces a polysaccharide capsule, with the sugar mannose as its major component. The 

capsule is considered the major virulence factor for this pathogen because it prevents efficient phagocytosis 

by the host immune cells and protects the yeast from fungicidal host mechanisms. To better understand the 

fungal capsule and its structure in real time, we devised a protocol to measure capsule growth by using a 

mannose analog, Click-iT® ManNAz, which can be fluorescently tagged. This mannose analog, if 

incorporated by the yeast into the structure of the capsule, would allow for observation of the growth of 

capsule. C. neoformans H99 strain was grown in Sab Broth for 1-2 days at 30oC. Cells were then washed 

with diH20 and adjusted to 3 x106 cells/mL by resuspending in 1 mL of either media with no carbon source, 

with mannose, or with the ManNAz and grown 30oC. After 1h all samples were placed in media with 

ManNAz for a 3h pulse. The samples were then chased with no carbon, with mannose only, or with analog 

only. Each condition was analyzed via fluorescent microscopy every day for 5 days (D0-D4). Yeast were 

stained with the Click-iT® detection reagent coupled to Rhodamine and Uvitex 2B, mounted with either 

India Ink or Prolong Gold mounting media and imaged using fluorescent microscopy with rhodamine, 

DAPI, and phase contrast. The ManNAz labelled the yeast cell body from D0 to D2. At D3 and D4 

fluorescent labelling colocalized with the fungal capsule. ManNAz was incorporated by yeast cells. At D3 

and D4 labelling was consistent with incorporation into the yeast capsule. This yields promising results and 

methods for further analysis of the capsule which could lead to possible treatment options for C. neoformans 

infections. 

 

  



5 
 

 

 

 

 

 

 

 

Selection of a DNA Aptamer Targeting Listeria 
 

 

Student Author: Michael Garrett, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Junjun Liu, Biological Sciences Department, Cal Poly Pomona 

Program Sponsor: RISE, ARI 

 

 

Listeria monocytogenes can be found in a variety of foods and causes human listeriosis. Although L. 

monocytogenes is the only pathogenic species of Listeria, regulatory agencies require routine monitoring 

of all 6 major Listeria species in high-risk food products, as they are indicator organisms for potential L. 

monocytogenes contamination. Antibodies, which are plagued by major limitations including cost of 

production and storage, stability, and specificity are currently being used to detect Listeria. DNA aptamers, 

which are short single-stranded DNA molecules that can serve as detection molecules in place of antibodies, 

are an ideal alternative as they possess the ability to overcome these major limitations of antibody-based 

testing. However, recently reported aptamer-based testing methods are unable to detect all 6 Listeria species 

simultaneously owing to the target designs. Listeria’s p60 protein, also known as invasion-associated 

protein, is an ideal target for Listeria detection as it is both secreted in large amounts and found on the 

surface of all listeria. We hypothesize that an aptamer capable of detecting all 6 Listeria species 

simultaneously can be developed by targeting a region of the p60 protein that is conserved among all 

Listeria species. To develop the aptamer, a process termed SELEX (Systematic Evolution of Ligands by 

EXponential enrichment) was employed. After several rounds of screening, the candidate aptamers were 

cloned and 40 clones were analyzed for affinity and specificity towards both recombinant p60 and p60 

secreted from L. monocytogenes. During this qualitative validation, two separate aptamers with affinity for 

L. monocytogenes have been identified, indicating that the SELEX process was successful. Next, 

quantitative testing will be performed to determine precise affinity and specificity of these two aptamers to 

all 6 major species of Listeria. 
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Isolation and Genomic Comparison of Clostridium strains potentially capable of 

utilizing the ABE Fermentation pathway for production of Biofuel 
 

 

Student Author: Robert Daudu, Biological Sciences Department, Cal Poly Pomona                                                                                 

Mentor: Dr. Wei-Jen Lin, Biological Sciences Department, Cal Poly Pomona  

Program Sponsor: RISE 

 

 

Over the years, our continued dependence on crude oil and its products has lead to continuous increase in 

gas price, and most importantly caused severe damage to the environment.  Due to these implications, the 

search for renewable energy source has never been more imperative.  An ideal alternative to this dependence 

is biofuels whose emissions and cost is lesser than fossil fuel. Previous studies have shown that some 

members of the genus Clostridia are capable of utilizing Acetone-Butanol-Ethanol (ABE) fermentation 

pathway for biofuel production, with Butanol being a direct replacement of gasoline.  The Overall goals of 

this project are to biochemically and genomically compare Clostridium strains utilizing the ABE pathway. 

To carry out our objective, we will be Isolating and comparing Clostridium strains; an anaerobic bacteria 

that utilizes the ABE pathway. To do this, environmental samples will be anaerobically enriched and 

cultured on selective media. After culturing, Clostridium strains will be isolated based on morphology and 

biochemical properties. 16S rRNA PCR and sequencing will be carried out on positive isolates, PCR to test 

for the 3 enzymes used in the ABE pathway will be used to test for the presence of acetoacetate 

decarboxylase genes (aadc), butanol dehydrogenase (bdh) gene, and butyrate kinase (buk) gene 

respectively.  Nuclear Magnetic Resonance (NMR) analysis will be used to analyze the solvents produced 

by each strain. Finally, comparative analysis will be done on each strain capable of utilizing the ABE 

pathway to check for genomic similarities and differences that might play an important role in their ability 

to produce biofuel. The results of this study will further elucidate the relationship between Clostridia strains 

capable of producing biofuels, and may lead to the development of more efficient ways to use microbes for 

the production of biofuels, and overall reduce greenhouse gas emissions in the environment. 
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Doridina: an RNA-Seq Analysis 

 

 
Student Author: Eric Breslau, Biological Sciences Department, Cal Poly Pomona                                                                                 

Summer Mentor: Drs. Ángel Valdés and Carla Stout, Biological Sciences Department, Cal Poly Pomona  

Program Sponsor: RISE 

 

 

Nudibranchia is a diverse group of sea slugs characterized by the lack of a protective shell, which is lost 

during metamorphosis to adult stage. This has hypothetically promoted the evolution of alternative defense 

mechanisms within Nudibranchia including chemical, visual (crypsis, mimicry), and cleptodefense 

(sequestering nematocyst from their cnidarian prey). Members of Doridina are characterized by having a 

branchial plume at the dorsal end of their mantle and are well documented for having diverse array of 

secondary metabolite-based chemical defenses, some of which have shown promising pharmaceutical 

potential (e.g. Zalypsis, is an anticancer drug isolated from the dorid Jorunna funebris). Clever chemical 

defenses are not their only forte, this group is also known for their beautiful colorations often owing to the 

nickname “butterflies of the sea.” Doridina is the most diverse clade within Nudibranchia having 

approximately 2000 described species. Despite of the wealth of information we have gained from this group, 

its evolutionary relationships are not yet fully understood due to the lack of resolution and support in current 

phylogenies. Sanger sequencing has proven to be an invaluable source of data for phylogenetic inference; 

however, this technique produces relatively short datasets, making it insufficient for large-scale analyses. 

Next generation sequencing (NGS) provides a more cost-efficient method for producing larger datasets and 

has been successfully applied to the sister clade, Cladobranchia. Yet, there have been no phylogenetic 

reconstructions of Doridina using NGS. With the goal of gaining insight on this fascinating group of sea 

slugs, this study aims at resolving the phylogeny of Doridina using RNA-Sequencing data. These data will 

be used to address outstanding issues on the evolution of this group with implications for other fields of 

science. 
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A monographic review of the genus, Cyerce Bergh 1871 (Mollusca: Sacoglossa: 

Hermaeidae) using phylogenetic systematics 
 

 

Student Author: Karina Moreno, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Terrence M. Gosliner, California Academy of Sciences, San Francisco 

Program sponsor: RISE 

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

 

 

The genus Cyerce Bergh 1871 is a hermaphroditic sea slug in the family Hermaeidae, characterized by 

having bifid rhinophores, rolled oral tentacles, multiple flattened, leaf-like cerata, and a transverse groove 

splitting the foot sole of the animal. Cyerce currently consists of ten accepted species found in tropical and 

subtropical areas of the Indo-west Pacific, eastern Pacific, Caribbean, and Mediterranean. Species of Cyerce 

exhibit several remarkable adaptations, such as retention of chloroplasts from algal hosts, presence of 

secondary metabolites, and aposematic coloring. The origin of these traits has not been well-studied in 

Cyerce and morphological analyses have only been able to distinguish species within this genus. The 

objective of this study is to produce a monographic review of the genus Cyerce using both molecular and 

morphological data to resolve the phylogenetic relationships among species. A phylogenetic analysis was 

conducted using 94 specimens collected from several localities. DNA was extracted and sequenced from 

these specimens using primers to amplify the two mitochondrial genes, cytochrome c oxidase (CO1) and 

16S ribosomal RNA (16S), and the nuclear gene, histone H3. A Bayesian analysis was conducted using our 

aligned sequences to create a phylogenetic tree. The male reproductive anatomy and radula of the Cyerce 

specimens was also studied to supplement the molecular data. We found that the Cyerce species are 

genetically and morphologically distinct, although differentiations among the radula and male reproductive 

organ of our specimens were not apparent at first. 
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Understanding Invasion Success of Undaria pinnatifida (Harvey) Suringar in Sand 

Diego: Mapping distribution and exploring factors that influence early settlement 

success of zoospores 
 

 

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

Summer Mentor: Dr. Jennifer E. Smith, Marine Biology Research Division, Scripps Institute of 

Oceanography at UCSD 

Program sponsor: RISE 

Cal Poly Mentor:  Dr. Jay Smith, Biological Sciences Department, Cal Poly Pomona 

 

 
Marine populations have become susceptible to invasion processes causing ecological harm and limiting 

biodiversity by anthropogenic means. One of the most successful, invasive macroalgal species is Undaria 

pinnatifida, eaten as Wakame, which originates from the coasts of Japan and can survive transoceanic 

dispersal establishing populations globally. Although nearly cosmopolitan, the life history of this species is 

not understood well in some invaded regions with illustrations of annual, winter cohort, and inter-annual, 

yearly cohort, phenologies driven by sea surface temperature (SST). In addition, the mechanisms of 

anthropogenic dispersal have not been explored specifically within the context of survival in ballast water 

with varying temperature and light regimes. In this study, we aim to explore the phenology of Undaria in 

San Diego and determine the ability of Undaria zoospores to survive and germinate with and without light 

across different temperature regimes emulating the environment ballast water would provide during 

transoceanic travel. Currently, we are exploring phenology through surveys via snorkeling along docks, 

jetties and breakwaters in Mission Bay and San Diego Bay. We are further evaluating zoospore germination 

potential at 3 temperatures and the presence and absence of light in a controlled laboratory setting. Although 

Undaria was abundant during cooler SST in mid-July (18.8 °C), individuals were nearly absent in warmer 

SST during early August (22.2 °C). We expect to see zoospores survive and germinate within chilled dark 

treatments and expect zoospores mortality to increase within tropical waters regardless of light intensity. 

These findings will aid in understanding the spatial extent of Undaria in San Diego, as well as provide 

context of the ability of zoospores to survive and germinate across different temperature and light regimes, 

and temporal extent to which this invader may impact local native algal assemblages and allow 

understanding of global dispersal mechanisms which would aid in management strategies.  
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Investigation of the temporal and spatial expression of KNUCKLES as a candidate 

gene regulating stem cell proliferation in Aquilegia flowers 
 

 

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

Summer Mentor: Drs. Elena Kramer and Min Ya, Department of Organismic and Evolutionary Biology, 

Harvard University 

Program sponsor: Summer Research Opportunities at Harvard 

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

 

 

Flowers are incredibly diverse in form, and a key contributor to this is variation in floral whorl number, 

which is determined by the duration of stem cell proliferation in the floral meristem (FM). The later stem 

cell activity in the meristem is terminated, the more whorls of floral organs will be generated in a flower. 

However, we have little understanding of how the precise timing of stem cell termination in the FM is 

controlled. The single molecular pathway that regulates this process has only been investigated in one 

flowering plant species: Arabidopsis thaliana. In A. thaliana, the gene KNUCKLES (KNU) is known to 

terminate stem cell activity in the floral meristem through the repression of the meristematic identity gene 

WUSCHEL (WUS). However, there is a delay between KNU activation and WUS repression, during which 

all 4 floral whorls are able to develop. We hypothesize that greater whorl numbers in some species are 

achieved by later activation of KNU. To investigate, we will employ in situ hybridization to visualize the 

spatial and temporal expression pattern of KNU in Aquilegia coerulea, a species that is distantly related to 

Arabidopsis and has more than 4 whorls of floral organs. This experiment will help us better understand 

how the only genetic pathway controlling the timing of FM termination is conserved in other plant species. 

Greater insight into this process has implications in both horticulture and agriculture, as the appearance and 

reproductive capability of flowers could be more precisely controlled.  
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Pollen Magnetofection: Developing a Novel Transformation Technique in Aquilegia 

coerulea (Columbine) 
  

 

Student Author: Summer Blanco, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Drs. Elena Kramer and Stephanie Conway, Department of Organismic and Evolutionary 

Biology, Harvard University 

Program sponsor: Summer Research Opportunities at Harvard 

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

 

  

Aquilegia, a genus of flowering plants in the eudicot family Ranunculaceae, is an emerging model system 

used to understand genetic mechanisms and processes involved in flowering plants. It is particularly useful 

as a model system for floral evolution because of its remarkable petal morphology and it’s phylogenetically 

important placement between the core eudicots and the monocots. Many of the tools required for genetic 

and genomic research in Aquilegia exist, however current transformation protocols used in Aquilegia have 

low transformation rates and are unable to generate stable transgenic lines. Recently, a pollen-based plant 

transformation technique was successfully developed in cotton (Gossypium hirsutum). This technique, 

coined “Pollen Magnetofection,” introduces magnetic nanoparticles inside of pollen which can then be used 

to deliver a gene of interest into the ovary to produce transgenic seed. My project aims to optimize this new 

transformation system specifically for our laboratory species Aquilegia x coerulea ‘Origami’. We first aim 

to establish both general pollen biology protocols and specific magnetofection protocols for Aquilegia 

pollen utilizing in vitro techniques. We also aim to conduct germination and viability assays in order to 

determine optimum storage and experimental conditions to stably transform and maintain the germ line. 

Once established, this tool can facilitate the use of molecular techniques that were previously inaccessible 

in this system. This technique has the power to transform our lab’s experimental abilities in order to gain a 

better understanding of floral development in Aquilegia and related species. 
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An Acellular Approach to Regenerative Medicine: Whole Tendon Decellularization 
 

 

Student Author: Karapet Mkrtchyan, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Drs. Stephen Badylak and Yoojin Cadence, University of Pittsburgh School of Medicine 

Program Sponsor: McGowan Institute for Regenerative Medicine 

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

 

 

The decellularization of tissue is a common practice in regenerative medicine to produce scaffolds 

composed of the remaining extracellular matrix (ECM). The benefits of using ECM scaffolds has been well 

documented and includes increased cell proliferation and better recovery outcomes. However, the methods 

used to remove cells and cellular debris from the native tissue involve powerful detergents which can 

remove or damage beneficial ECM components. In the present study, alternative decellularizing solutions 

were investigated for their effectiveness in removing cellular components from whole tendon tissues while 

maintaining the beneficial uses of ECM scaffolds and the shape and relative function of the original tissue. 

Porcine Achilles tendons were treated with solutions of Sodium Chloride (NaCl) in various concentrations 

under vacuum pressure, then rinsed, to help remove excess NaCl. After initial data was collected more 

aggressive rinsing steps were conducted, including using hypotonic solutions under vacuum pressure. The 

level of decellularization was tested using PicoGreen analysis after DNA isolation, with the goal of 

achieving less than 50 nanograms of dsDNA per mg of dry weight of the sample. Functional assays were 

conducted, which involved plating tenocytes with a portion of ECM tendon tissue to check for cell 

infiltration and viability within the tissue. We found that the saline-based methods nearly reached our goal, 

and were more effective than the use of detergent methods for removing cells and their components from 

complete tendon tissues. The initial data from the conducted functional assay shows that the first treatment 

was not ideal for cell growth, likely due to a remaining excess of NaCl. Use of this ECM for the creation of 

a hydrogel has not yet been investigated but is in progress. Whole tendon decellularization has been shown 

not only to be possible, but also a relatively easy and cost effective method for producing acellular tissues 

for scaffold or implant use.  
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Influence of Acacia koa on ericoid mycorrhizal colonization of Hawaiian native 

understory plants 
 

 

Student Author: Sierra Lauman, Biological Sciences Department, Cal Poly Pomona 

Summer Mentor: Dr. Carla D’Antonio, Environmental Studies Department, Ecology, Evolution, and 

Marine Biology Department, UC Santa Barbara 

Program Sponsor: RISE 

Cal Poly Mentor:  Erin Questad, Biological Sciences Department, Cal Poly Pomona,  

 

 

Changes in plant community composition due to the conversion of intact Hawaiian forests to pastures for 

livestock grazing concurrently altered the local mycorrhizal community. Reforestation efforts have 

successfully established the native overstory nitrogen-fixing tree, Acacia koa (koa). Nonetheless, native 

understory plants have failed to regenerate under these trees. Previous changes in mycorrhizal community 

composition due to clearing, and the more recent increase of nitrogen into the system by koa may contribute 

to a microbially mediated feedback that selects against native understory plants, as the availability of the 

fungal species necessary for native shrub growth has likely decreased particularly for species with 

specialized mycorrhizal associations. As a test of this hypothesis, we compared ericoid mycorrhizal 

colonization in two native understory woody species, Leptecophylla tameiameiae (pukiawe) and Vaccinium 

calycinum (ʻōhelo) under planted Acacia koa (koa) versus naturally occurring Metrosideros polymorpha 

(‘ōhi‘a) (non-N fixing). We focused on these species because their mycorrhizal associations are strongly 

specialized and potentially sensitive to soil N status based on research on other ericoid species.  Preliminary 

trends show that ericoid mycorrhizal occurrence was lower in individuals found under planted koa, as 

compared to areas with remnant ōhi‘a, for both shrub species. Future measurements include leaf nutrient 

analyses and identification of actual fungal partners via DNA analyses. Exploring the effects of koa on 

mycorrhizal communities is critical for understanding the mechanisms behind native species regeneration 

and may facilitate the development of more successful restoration plans for degraded Hawaiian forests. 
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Synthesis and Characterization of Vanadium Complexes using X-ray 

Crystallography and Applications for Catalysis 
 

 

Student Author: Beverly Strech, Department of Chemistry and Biochemistry, Cal Poly Pomona 

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

Program Sponsor: RISE 

 

 

Vanadium complexes are of interest as catalysts for the coupling of aldehydes, for understanding enzyme 

reactivity, and one-electron reductions. Currently, some earth metals that are rare, expensive, and produce 

non-recyclable waste are utilized in industry. As an alternative, more abundant and cost-efficient metals 

should be studied for their applications and properties that can be used as a replacement to metals like 

Platinum, Palladium, Rhodium, and Ruthenium. A potential replacement metal is Vanadium. A first-row 

transition metal with applications in catalysis that currently remain mostly undiscovered. The prospective 

use of reduced vanadium complexes to replace other earth metals in catalysis is studied in this research. In 

particular vanadium complexes with low oxidation states (low valent) are relatively rare and could be used 

as catalysts for various chemical reactions. The current work aims to synthesize new low valent vanadium 

complexes stabilized by bidentate carbene ligands. Which can be used for ring opening metathesis 

polymerization reactions if these complexes are able synthesized. To characterize vanadium complexes, 

spectroscopic methods IR, NMR, and X-ray crystallography are used. There has only been a few reported 

crystal structures of a vanadium carbene complex, so results of this work will be significant for catalyst 

development. Ligands for the new vanadium complexes were synthesized by preparing bisimidazolium 

salts from each di(isopropyl)phenyl imidazole and mesityl imidazole. Two ligand types were synthesized 

to determine the effect of ligand sterics on the resulting vanadium complexes and reactivity. The ligand 

precursors were transferred into an air and moisture free nitrogen environment inside a glovebox to activate 

and complex with vanadium. Vanadium pre-catalysts were synthesized by reducing vanadium(III) 

precursors using sodium in order to reduce vanadium to the III, II, and I oxidation states. Future research 

will include testing reduced vanadium alkylidene complexes for catalysis and ring opening metathesis 

polymerization. 
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Does urbanization affect oxidative stress and aging in the California Towhee 

(Melozone crissalis)? 

 

 
Student Author: Anthony Dant, Biological Sciences Department, Cal Poly Pomona                                                                                 

Mentor: Dr. Bonisoli Alquati, Biological Sciences Department, Cal Poly Pomona  

Program Sponsor: RISE 

 
 

The effect of urbanization on organisms has become an important focal point of research in ecology. 

Urbanization has been defined and measured through different anthropogenic activities including air 

pollution, light pollution, noise pollution and physical human disturbances. It has also been shown to have 

negative effects on the survivability and reproduction of organisms within urbanized areas. Measuring the 

impact of these activities has led to the development of molecular tools and protocols to test whether 

organisms have been negatively affected by urbanization. Two indicators used include telomeres, the 

protective caps at the end of DNA, and oxidative stress, the imbalance between reactive oxygen species and 

the biological systems that detoxify them. Telomere length has been connected to longevity and 

survivability, with smaller telomere lengths corelated with lower survival, and high oxidative stress leading 

to harmful effects. To investigate the impact of urbanization, we will measure oxidative stress and telomere 

length from blood samples of California Towhees , Melozone crissalis. These samples will be collected in 

both urban and rural areas around the Santa Monica Mountains. We predict that California Towhees within 

urban areas will have higher levels of oxidative stress and shorter telomere lengths when compared to rural 

samples. This research will shed insight into how organisms respond to changes in urbanization and clarify 

existing results on past research involving telomeres and oxidative stress in bird species.  
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Transcriptomic analysis of mucus from oil-exposed Mahi-mahi (Coryphaena 

hippurus) 
 

 

Student Author: Yeraldi Loera, Biological Sciences Department, Cal Poly Pomona                                                                                 
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The Deepwater Horizon oil spill in 2010 has placed ecological stress on the nearby marine community. This 

spillage overlapped with the spawning areas and periods for commercially important fish such as Mahi-

mahi (Coryphaena hippurus), which have displayed phenotypes of oil intoxication. With a goal to non-

lethally field assess oil exposure in fish, mucus samples were collected from juveniles exposed to oil for 

transcriptomic profiling with RNASeq. Mucus samples were collected from a control, a 5% High Energy 

Water Accommodated Fraction treatment of oil (HEWAF), and a 10% HEWAF treatment group exposed 

for 48 hours containing four replicates. RNASeq libraries prepared from mucus samples were sequenced as 

75 bp single-end reads using Ilumina NextSeq500. We found this method to be a suitable non-lethal 

sampling practice for examining the health of oil-exposed fish during development and growth. We predict 

our transcriptomic analysis will provide evidence of alterations in transcription following oil exposure that 

could be used to study organismal responses to environmental change. 
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Arginine-glutamic acid dipeptide repeats gene (RERE) encodes a nuclear receptor coregulator that 

positively regulates retinoic acid signaling. RERE is located in the proximal critical region for 1p36 

syndrome which has an incidence of 1:5000 newborns. Individuals with 1p36 deletions that involve RERE 

and those that carry deleterious RERE mutations have neurocognitive defects and can also have structural 

defects involving the brain, eye, ear, heart, and kidney. Genotype-phenotype correlations exist among 

individuals with mutations affecting RERE with a higher incidence of structural birth defects being seen in 

individuals with point mutations affecting the Atrophin-1 domain compared with individuals carrying loss 

of function variants.  This leads us to hypothesize that mutations affecting the Atrophin-1 domain may be 

dominant negative mutations. This hypothesis is supported by the fact that structural birth defects are not 

seen in Rere+/- mice, but are seen in mice carrying both a null and a hypomorphic allele of Rere (Rere-/eyes3 

mice). To test this hypothesis, we will use a newly developed in vitro assay to determine the effects of 

various RERE mutations. Specifically, we will use site directed mutagenesis to generate a RERE expression 

vector containing putatively deleterious RERE variants seen in human subjects.  We will then determine the 

ability of these vectors to increase the expression from a 5kb Gata4 promoter in luciferase assays compared 

to a wild-type vector.  We will also determine the ability of Atrophin-1 domain mutants to dampen the 

effects of wild-type RERE in a dominant negative fashion.  Our work will allow us to determine the mode 

of action of each RERE variant, and will also provide a platform on which novel variants of uncertain 

significance can be tested to determine their pathogenicity.     
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Genome-wide association studies (GWAS) identify genomic variants that are associated with risk 

for diseases, including ovarian cancer. The majority of these variants, called “single nucleotide 

polymorphisms” (SNPs) can be found within genes, non-coding regions of DNA, and/or intronic regions. 

The vast majority of disease associated SNPs are located within non-coding regions of DNA in which their 

function in disease are unknown. These non-coding regions, such as cis-regulatory modules (CRMs), play 

an important role in regulating gene expression – for instance, these CRMs can physically bind to the 

promoter of the gene which may include the gene’s transcription. A recent genome-wide meta-analyses of 

ovarian cancer GWA datasets identified RCCD1 as a risk locus. RCCD1 also demonstrates an eQTL in 

normal ovary tissue. These lines of evidence suggest that RCCD1 may be important in ovarian cancer risk. 

However, RCCD1 is only associated by proximity and has not been directly linked to the SNPs from eQTL 

and GWAS datasets. In this study, we seek to identify RCCD1 as the candidate causal gene through the use 

of circular chromosome conformation capture (4C). 4C of the RCCD1 promoter was performed in ovarian 

normal precursor and cancer cell lines: FT246 (Fallopian tube cell line), UWB1.289 and Kuramochi (high 

grade serous ovarian carcinoma cell lines). Captured interacting regions were subjected to next generation 

sequencing and then analyzed using the R bioconductor package, r3Cseq to identify significant interactions. 

Significant interactions that are present in both UWB1.289 and Kuramochi, but not FT246 (q < 0.01), were 

then mapped to the UCSC genome browser containing H3K27Ac tracks from various ovarian cell lines, as 

well as ovarian chromatin state tracks, to observe where these interacting regions overlap. The 4C 

experiment and analysis showed novel interactions of RCCD1 gene promoter with DNA regions in cis, 

more importantly, in regions that are CRMs (putative enhancers, regulatory regions, etc) suggesting putative 

functional role for these SNPs in ovarian cancer risk. Moreover, the significant interactions overlap with 

credible causal SNPs found from GWAS and a tagged SNP from eQTL analyses (rs8037137).  These 

analyses led to the discovery of a putative causal SNP that lies in an enhancer to regulate RCCD1 gene 

expression in ovarian cancer risk.  
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The mosquito Aedes aegypti vectors dengue virus (DENV), which causes dengue fever in humans.  Adult 

female A. aegypti transmit DENV by blood feeding on infected humans and other vertebrates.  Previous 

results showed that female A. aegypti treated with antibiotics are more susceptible to DENV infection, 

which suggested a potential role for commensal microbes in the digestive tract of mosquitoes in conferring 

resistance to DENV. We therefore tested the hypothesis that axenic A. aegypti with no gut microbes are 

more susceptible to DENV infection than females with a gut microbiota.  We compared DENV infection 

rates in three treatments:  axenic mosquitoes, gnotobiotic mosquitoes that only harbored the gut bacterium 

Escherichia coli, and conventional mosquitoes that harbored a mixed community of gut microbes. We 

confirmed the status of each treatment using culture and polymerase chain reaction (PCR)-based diagnostic 

methods. Mosquitoes in each treatment were then fed a blood meal containing DENV.  At the end of a two-

week incubation period, body and head/leg samples were analyzed for DENV presence/absence by reverse 

transcription (RT) PCR. Results showed that a higher proportion of axenic mosquitoes and gnotobiotic 

mosquitoes containing E. coli were infected with DENV than conventional mosquitoes.  In contrast, no 

difference in viral dissemination was detected among females in each treatment that were DENV infected.  

Overall, these results suggest the mixed community of gut microbes present in conventionally reared A. 

aegypti reduce the probability of DENV infection, but this effect is not due to E. coli. 
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Mucormycosis is a life-threatening fungal infection, caused by fungi in the order Mucorales, affecting 

immunocompromised individuals such as cancer patients, diabetics, and transplant recipients. The most 

commonly isolated pathogen involved in this type of infection is Rhizopus oryzae. Infection by these 

organisms is characterized by rapid progression of disease and high mortality rates. Antifungal treatments, 

such as amphotericin B and its liposomal formulation - AmBisome, in combination with surgical 

debridement, have significantly reduced mortality rates to about 30%. While treatments for this infection 

have significantly improved survival, incidences of mucormycosis are increasing due to lifestyle choices 

and a growing, aging population, contributing to the increased the number of immunosuppressed 

individuals. In particular, obesity has led to the rising incidence of type 2 diabetes, especially in males, 

resulting in an increase in mucormycosis among uncontrolled diabetics. Current animal testing models for 

the treatment of mucormycosis with AmBisome have been in systemic infection murine models of type 1 

diabetes or in immunosuppressed neutropenic mice. However, the more common mode of infection is 

through the respiratory tract. Therefore, a pulmonary infection model is more relevant and a murine model 

for both diabetes type 2 and neutropenia in mice should be developed for mucormycosis. Before a murine 

model can be developed, fungal growth must first be characterized through in vitro and in vivo means. 

Rhizopus oryzae was grown on PDA for 7-10 days, cultures were observed for mature sporulating 

structures, and spores harvested. An MIC agar diffusion assay was developed for Rhizopus oryzae by 

inoculating AM-19 agar with fungal spores, then AmBisome drug dilutions were dispensed into wells cut 

into the agar, and incubated for 18 hours. for in vivo characterization, mice were immunosuppressed with 

either 28mg/kg of Triamcinolone or 200mg/kg of Cyclophosphamide and challenged intranasally with one 

of three spore doses: 1 x104 spores/mouse, 1 x105 spores/mouse, or 1 x106 spores/mouse. The MIC for 

AmBisome against R. oryzae was 3.91 µg/mL. In the comparative study of immunosuppressive agents, all 

the 200 mg/kg of Cyclophosphamide groups exhibited more severe signs of infection and faster progressing 

disease compared to the Triamcinolone groups, although none of the mice died as a result of pulmonary 

infection. Ultimately, cyclophosphamide gave the best immunosuppression to establish disease, but a higher 

dose of spores is needed to yield a lethal infection. 
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When fed restricted amounts, rodents display robust activity preceding scheduled mealtimes. This 

behavior termed food anticipatory activity (FAA) is a biological behavior that is entrained independently 

of the light entrained clock, the suprachiasmatic nucleus. Unlike light entrained rhythms, the food entrained 

oscillator and its neuronal correlates have yet to be agreed upon. In neurons immediate early genes (IEG) 

are activated transiently and rapidly in response to stimuli and can be used to localize specific brain regions 

associated with certain behaviors. In this study expression of IEG will be used to compare brain activation 

of mice under scheduled feeding to mice fed ad libitum. To observe dynamic changes of brain activation 

correlated with scheduled feeding, mice were sacrificed at varying time points (-6h,-4h,-2h,+2h) in relation 

to mealtime. Finally we compared activation patterns of neurons at these different time points by in situ 

hybridization labeling of different IEG (ARC and EGR1). We expect that mice with restricted mealtimes 

will show upregulation of IEG expression leading up to mealtime, possibly in specific areas of the brain. 

These specific areas of activation will be areas to explore in future research that will give insight into what 

is the food entrained oscillator.    

 

 


