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Dear Colleagues and Friends, 

I would like to personally welcome each of you to the CCURI Regional Conference and Poster 

Session. The student poster sessions are our signature events where our undergraduate 

researchers have the opportunity to share their work with the CCURI community. CCURI’s 

mission is to support the development, implementation, and evaluation of undergraduate research 

programs at our Nation’s community colleges.  CCURI is currently in its fourth year of a $4M 

NSF grant under the Transforming Undergraduate Education in STEM (TUES) Program.     

In 2013-2014, a total a total of 239 academic professionals delivered cased‐based learning and/or 

research experiences to over 2,600 students at our 31 partner institutions.  Each year, CCURI 

sponsors two regional student poster sessions to provide students with an opportunity to 

showcase their work to the CCURI network. Previous events were held in Philadelphia, Phoenix, 

Washington, and Charlotte.  This year, we are honored to be holding our event in the great city 

of Portland, OR, with Portland Community College as our gracious host.  In 2014, CCURI was 

awarded supplemental funding under NSF’s Advanced Technological Education (ATE) program 

to establish a southwest regional consortium of Hispanic Serving Institutions (HSIs) interested in 

developing undergraduate research programs. In addition to the student poster session at this 

event, we will be hosting a full day program for our new HSI partners.   

President Obama has been consistent in his commitment to improving STEM education in this 

country. Mr. Obama is passionate about moving America’s students to the “top of the pack” by 

enabling all students to learn deeply and think critically in STEM fields, and has supported the 

expansion of STEM education opportunities for students from all backgrounds.  CCURI believes 

that the research experience is the most effective way to promote deep learning and advance 

critical thinking skills, and with close to 50% of our Nation’s undergraduates currently pursuing 

their education at a community college, the CCURI mission is a critical component of this 

commitment.  We hope that you will enjoy exploring the amazing talent on display at this 

Regional Conference. 

Again, welcome to the conference. I am glad that you are here, and I look forward to your 

participation. 

Sincerely, 

 

James A. Hewlett 

Executive Director 

CCURI 
 



Hispanic Serving Institution Conference: Keynote Address 
May 20, 2015 – 3pm Mount Hood Room 

 

 

Alicia C. Dowd, Ph.D., is an associate professor of higher 

education at the University of Southern California’s Rossier 

School of Education and codirector of the Center for Urban 

Education (CUE). Her research focuses on political–economic 

issues of racial/ethnic equity in postsecondary outcomes, 

organizational learning and effectiveness, accountability, and the 

factors affecting student attainment in higher education. Since 

joining CUE in 2006, she has been instrumental in developing 

the Equity Scorecard, CUE’s signature action research process.  

She is the coauthor, with Estela Bensimon, of Engaging the 

“Race Question”: Accountability and Equity in U.S. Higher 

Education (published 2015 by TCPress).  

 

Dowd utilizes cultural historical activity theory and critical race 

theory to design and evaluate the impact of action research 

processes and tools. Dowd is currently the principal investigator of a study of organizational 

learning through data use under conditions of accountability in higher education, which is funded 

by the Spencer Foundation.  Previously, she was the principal investigator of several national 

studies of institutional effectiveness, equity, community college transfer, benchmarking, and 

assessment, including a multiyear National Science Foundation–funded study of Pathways to 

STEM Bachelor’s and Graduate Degrees for Hispanic Students and the Role of Hispanic Serving 

Institutions. The results of these studies have been published in numerous journals including the 

Review of Educational Research, Harvard Educational Review, Review of Higher Education, 

Research in Higher Education, and Teacher’s College Record.  

 

Dowd is a frequent speaker on the topics of diversity and equity. She has provided Congressional 

testimony on diversity in STEM to the House subcommittee on Research and Science Education 

and addressed the topic of “Developing supportive STEM community college to 4-year college 

and university transfer ecosystems” at a convening of the National Academies of Sciences. 

Dowd was awarded her doctorate by Cornell University, where she studied the social 

foundations of education, labor economics, and curriculum and instruction. 
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Arizona 
STUDENT(S): Danielle Brokaw, Erica Soboslay  

INSTITUTION: Glendale Community College 

DISPLAY AREA: 1 

 

STUDENT(S): Denevette Charlie, Shoshone Hayes, Eric Lomatska, Bryson Lomayaktewa 

INSTITUTION: Mesa Community College 

DISPLAY AREA: 2 

 

STUDENT(S): Artemio Chaves 

INSTITUTION: Glendale Community College 

DISPLAY AREA: 3 
 

STUDENT(S):  Oscar Diaz, Ivy Gibson, Joseph Hall, Leah Simmons 

INSTITUTION: Cochise College 

DISPLAY AREA: 4 & 5 

 

California 
STUDENT(S): Janette Bustos Barocio 

INSTITUTION: Los Medanos College 

DISPLAY AREA: 6 

 

STUDENT(S): Lauren Carter  

INSTITUTION: Moreno Valley College 

DISPLAY AREA: 7 

 

STUDENT(S): Edward Galindo 

INSTITUTION: Moreno Valley College 

DISPLAY AREA: 8 

 

STUDENT(S): Stephanie Lara 

INSTITUTION: Moreno Valley College 

DISPLAY AREA: 9 

 

STUDENT(S): Danilo Noguera  

INSTITUTION: Moreno Valley College 

DISPLAY AREA: 10 

 

STUDENT(S): Daniel Pierce 

INSTITUTION: Moreno Valley College 

DISPLAY AREA: 11 



STUDENT(S): Siri Sudweeks 

INSTITUTION: Los Medanos College 

DISPLAY AREA: 12 

 

STUDENT(S): Erica Walton 

INSTITUTION: Los Medanos College 

DISPLAY AREA: 13 

 

Colorado 
STUDENT(S):  Hayden Alworth, Mary Carpenter  

INSTITUTION: Trinidad State Junior College 

DISPLAY AREA: 14 

 

STUDENT(S): Matthew Harris 

INSTITUTION: Trinidad State Junior College 

DISPLAY AREA: 15 

 

STUDENT(S): Shelby Nesselhauf, Carter Smith 

INSTITUTION: Pueblo Community College 

DISPLAY AREA: 16 

 

Hawaii   
STUDENT(S): Kala’imoana Garcia 

INSTITUTION: Kapi’olani Community College 

DISPLAY AREA: 17 

 
STUDENT(S): Christine Nakahara 

INSTITUTION: Kapi’olani Community College 

DISPLAY AREA: 18 

 

STUDENT(S): Khale Odo-Chang 

INSTITUTION: Kapi’olani Community College 

DISPLAY AREA: 19 

 
STUDENT(S): Jackson Poscablo 

INSTITUTION: Kapi’olani Community College 

DISPLAY AREA: 20 

 

STUDENT(S): Brent Shigano 

INSTITUTION: Kapi’olani Community College 

DISPLAY AREA: 21 

 

 

 



Indiana  
STUDENT(S): Nathan Bright, John Parroquin  

INSTITUTION: Ivy Tech Community College 

DISPLAY AREA: 22 

 

STUDENT(S): Heather Fritz, Elisa Ortega, Khai Pham 

INSTITUTION: Ivy Tech Community College 

DISPLAY AREA: 23 

 

STUDENT(S): Tyler Spickard, Kaylyn Fannon, Kelsey Fisher, Evan Mueller, Elisa Ortega, 

Valerie Malone, Steve Moon 

INSTITUTION: Ivy Tech Community College 

DISPLAY AREA: 24 

 

Michigan 
STUDENT(S): Loren Bennett 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 25 

 

STUDENT(S): Garrett Dixon, Jacklyn Pallas 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 26 

 

STUDENT(S): Anna Goddard 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 27 

 

STUDENT(S): Morgun McLouth 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 28 

 

STUDENT(S): Savannah Parmley 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 29 

 

STUDENT(S): Matthew Torrenga 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 30 

 

STUDENT(S): Emma Tripp 

INSTITUTION: Muskegon Community College 

DISPLAY AREA: 31 

 

 



Minnesota  
STUDENT(S): Micah Alman, Tyler Leng 

INSTITUTION: Anoka Ramsey Community College 

DISPLAY AREA: 32 

 

STUDENT(S): Jahlaynah Cici 

INSTITUTION: Anoka Ramsey Community College 

DISPLAY AREA: 33 

 

STUDENT(S): Jake Johnson 

INSTITUTION: Anoka Ramsey Community College 

DISPLAY AREA: 34 

 

STUDENT(S): Ariel Lopez 

INSTITUTION: Anoka Ramsey Community College 

DISPLAY AREA: 35 

 

Nevada 

STUDENT(S):  Mary Darby, Anna Hardiman 

INSTITUTION: Truckee Meadows Community College 

DISPLAY AREA: 36 

 

STUDENT(S):  Christina Hines 

INSTITUTION: Truckee Meadows Community College 

DISPLAY AREA: 37 

 

STUDENT(S):  George Mwinnyaa, Kimberly Penrose 

INSTITUTION: Truckee Meadows Community College 

DISPLAY AREA: 38 

 

STUDENT(S): Briana Nickelson 

INSTITUTION: Truckee Meadows Community College 

DISPLAY AREA: 39 

 

STUDENT(S): Jocelyn Perez, San Tat 

INSTITUTION: Truckee Meadows Community College 

DISPLAY AREA: 40 

 

New Mexico 

STUDENT(S):  Lance Bender, Stephen Smith 

INSTITUTION: Mesalands Community College 

DISPLAY AREA: 41 

 

 



New York 
STUDENT(S): Dan Bebka 

INSTITUTION: Finger Lakes Community College 

DISPLAY AREA: 42 

 

STUDENT(S): Michael Naples, Kyle Sossong, Jacob Yaeger 

INSTITUTION: Finger Lakes Community College 

DISPLAY AREA: 43 

 

North Carolina 
STUDENT(S): Micaela Bozic, Mitchell Brown, William McSwain 

INSTITUTION: Gaston College 

DISPLAY AREA: 44 

 

STUDENT(S): Chelsey King, Janna Stover 

INSTITUTION: Gaston College 

DISPLAY AREA: 45 

 

STUDENT(S): Tawana Moore 

INSTITUTION: Gaston College 

DISPLAY AREA: 46 

 

STUDENT(S): Madison Staves 

INSTITUTION: Gaston College 

DISPLAY AREA: 47 

 

Oklahoma 
STUDENT(S): Lina Guerrero 

INSTITUTION: Tulsa Community College 

DISPLAY AREA: 48 

 

 Oregon 

STUDENT(S): Paige Glydersleve 

INSTITUTION: Portland Community College 

DISPLAY AREA: 49 
 

STUDENT(S): Emmett Hunnicutt 

INSTITUTION: Portland Community College 

DISPLAY AREA: 50 

 

STUDENT(S): Fangzhou Luo 

INSTITUTION: Portland Community College 

DISPLAY AREA: 51 

 



STUDENT(S): Michael Belcher 

INSTITUTION: Portland Community College 

DISPLAY AREA: 52 

 

South Carolina 
STUDENT(S): Rossana Cubillan, Megan Strutko 

INSTITUTION: Piedmont Technical Community College 

DISPLAY AREA: 53 

 

STUDENT(S): Megan Strutko 

INSTITUTION: Piedmont Technical Community College 

DISPLAY AREA: 54 

 
STUDENT(S): Thao Vu 

INSTITUTION: Piedmont Technical Community College 

DISPLAY AREA: 55 

 

Tennessee  
STUDENT(S): Tyler Belisle 

INSTITUTION: Volunteer State Community College 

DISPLAY AREA: 56 

 
STUDENT(S): Kokob Menghistu 

INSTITUTION: Volunteer State Community College 

DISPLAY AREA: 57 

 

Texas 
STUDENT(S): Andrea Alfonso 

INSTITUTION: Del Mar College 

DISPLAY AREA: 58 

 
STUDENT(S): Kimberly Austin 

INSTITUTION: Lone Star College-Montgomery  

DISPLAY AREA: 59 

 

STUDENT(S): Thomas Cosby 

INSTITUTION: Midland College 

DISPLAY AREA: 60 

 

STUDENT(S): Nicole Edwards 

INSTITUTION: Del Mar College 

DISPLAY AREA: 61 



 

STUDENT(S): Mary Goodwin 

INSTITUTION: Lone Star College-Montgomery 

DISPLAY AREA: 62 

 

STUDENT(S): Timothy Hall 

INSTITUTION: Lone Star College-Montgomery 

DISPLAY AREA: 63 

 
STUDENT(S): Jim Markham 

INSTITUTION: Lone Star College-Montgomery 

DISPLAY AREA: 64 

 
STUDENT(S): David Morales 

INSTITUTION: Lone Star College-Montgomery 

DISPLAY AREA: 65 

 
STUDENT(S): Sarah Mullenax, John Ramirez 

INSTITUTION: Del Mar College 

DISPLAY AREA: 66 

 
STUDENT(S): Reavelyn Pray 

INSTITUTION: Del Mar College 

DISPLAY AREA: 67 

 

Washington 
STUDENT(S): Lia Andrews 

INSTITUTION: Edmonds Community College 

DISPLAY AREA: 68 

 

STUDENT(S): Alexandra Bernhard, Emily Olson 

INSTITUTION: Everett Community College 

DISPLAY AREA: 69 

 
STUDENT(S): Sierra Bonilla, Todd Cole, Anya Pollard 

INSTITUTION: Lake Washington Institute of Technology 

DISPLAY AREA: 70 

 
STUDENT(S): Maggie Bowen 

INSTITUTION: Everett Community College 

DISPLAY AREA: 71 

 



STUDENT(S): Shawnna Cabanday 

INSTITUTION: Everett Community College 

DISPLAY AREA: 72 

 

STUDENT(S): Grace Coale 

INSTITUTION: Edmonds Community College 

DISPLAY AREA: 73 

 
STUDENT(S): Karrin Leazer 

INSTITUTION: Everett Community College 

DISPLAY AREA: 74 

 
STUDENT(S): Sophia Maggio, Mikayla Monroe 

INSTITUTION: Everett Community College 

DISPLAY AREA: 75 

 
STUDENT(S): Jessica Pal 

INSTITUTION: Edmonds Community College 

DISPLAY AREA: 76 

 
STUDENT(S): Alyssa Scott 

INSTITUTION: Everett Community College 

DISPLAY AREA: 77 

 
STUDENT(S): Travis Thieme 

INSTITUTION: Edmonds Community College 

DISPLAY AREA: 78 

 

 

 

 

 

 

 

 

 

 

 

 

 



Arizona  
STUDENT(S):  Danielle Brokaw, Erica Soboslay 

INSTITUTION: Glendale Community College 

FACULTY ADVISOR: James Touhy  

POSTER TITLE: MOLECULAR CLONING, EXPRESSION, AND ANALYSIS OF DNA 

REPAIR GENES IN DEINOCOCCI 

DISPLAY AREA: 1 

ABSTRACT: Members of the genus Deinococcus are able to withstand extreme radiation, extended 

periods of desiccation, and oxidative stress. The ability of the bacteria to withstand the damage incurred is 

attributed, in part, to a DNA repair mechanism that is highly conserved across the genus. Within hours 

after high doses of radiation, it has been shown that D. radiodurans can repair hundreds of double 

stranded breaks in its DNA—a unique characteristic of the taxon. Several genes are involved in the DNA 

repair system but IrrE (also known as PprI) seems essential for the activation of critical repair genes. 

Recently the mechanism underlying this activation has been described in D. deserti. In this species, once 

activated, IrrE cleaves a repressor protein, DdrO, allowing for the expression of a number of genes that 

share a common upstream regulatory motif (de Groot et al., 2014). Unlike IrrE, the protein DdrO appears 

not to be as widely conserved across the Deinococci. The present study aims to extend these findings into 

other Deinococci species. The cloning of irrE and ddrO from D. radiodurans and D. hopiensis into E. 

coli allows us to compare the DNA repair pathway in these species to that described for D. deserti.  

STUDENT(S):  Denevette Charlie, Shoshone Hayes, Eric Lomatska, Bryson Lomayaktewa 

INSTITUTION: Mesa Community College 

FACULTY ADVISOR: Niccole Villa Cerveny  

POSTER TITLE: SYMBOLISM IN WEATHER: NATIVE AMERICAN ROCK ART IN 

YOUR DAILY FORECAST 

DISPLAY AREA: 2 

ABSTRACT: Weather forecasters synthesize a large number of variables in a small space on weather 

maps to predict and report the weather. Symbolism and shorthand coding became the norm in the early 

1940s and helped meteorologists communicate large data sets for better forecasting. Many of these 

symbols were adapted from Native American picture writing (petroglyphs). The purpose of this project is 

to investigate an image library of petroglyphs in the Petrified Forest National Park, Arizona (PEFO) to 

determine the weather symbolism for an individual location. Over 2000 petroglyph panel images will be 

categorized and correlated with the 99 standard weather symbols used in meteorology. Our analysis 

expects that many symbols used in meteorology will be present throughout PEFO. We also anticipate 

weather professionals and Native cultures will similarly interpret petroglyph features. 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Artemio Chaves 

INSTITUTION: Glendale Community College 

FACULTY ADVISOR: James Touhy  

POSTER TITLE: A COMPARATIVE STUDY OF EXTRACELLULAR PROTEASES AND 

GLYCOSYL HYDROLASES FROM THREE SPECIES OF DEINOCOCCI. 

DISPLAY AREA: 3 

ABSTRACT: Numerous microorganisms have been harnessed for their ability to detoxify or 

immobilize a variety of pollutants. However, most of these microorganisms are sensitive to the damaging 

effects of ionizing radiation. This limits the applicability of these organisms for bioremediation. Some of 

the most radiation resistant organisms yet discovered exist within the genus Deinococcus. For instance, D. 

radiodurans is a nonpathogenic, solvent tolerant soil bacterium that can grow continuously in the presence 

of high levels of ionizing radiation with little or no effect on its growth rate. It can similarly withstand 

desiccation and oxidizing agents. These are characteristics found across the Deinococcus genus which 

makes the group as a whole suitable for a host of bioremediation challenges. However, an ideal 

bioremediating organism should also have a well characterized extracellular proteome. Although the 

extracellular proteome of D. radiodurans has been extensively studied, much less is known about the 

secreted proteins of the 47 or so other species within the genus. The present study looks at secreted 

proteases and glycosyl hydrolases (amylases) from two other Deinococci: D. gobiensi and D. hopiensis 

and compares them to the best know representative of the genus, D. radiodurans. 

STUDENT(S):  Oscar Diaz, Ivy Gibson, Joseph Hall, Leah Simmons 

INSTITUTION: Cochise College 

FACULTY ADVISOR: Edmund Priddis  

POSTER TITLE: WILDLIFE CORRIDORS ON THE SAN PEDRO RIVER 

DISPLAY AREA: 4  

ABSTRACT: The San Pedro River, located in Southeastern Arizona, is the last free-flowing river in the 

Southwest, and flows north from Mexico into Arizona. It is an important migration route for birds, a year 

round source of water for over 80 mammalian species, and home to two endangered plant species.  This 

study looks at the San Pedro River and washes radiating from it as possible corridors for the movement of 

wildlife. The ecological importance of the region is examined through observed trends of species 

abundance relating to seasonality, species pairings, and water availability. To achieve this, camera traps 

were deployed at the Gray Hawk Nature Center situated on the San Pedro River, and were positioned at 

locations where potential corridors converged. The Reconyx cameras used were equipped with infrared 

motion sensors, and featured time-stamp and moon phase technology.  Photos were then cataloged and 

analyzed using a camera trap data analysis program.  Statistical analysis of data collected revealed 

correlations between puma and skunk sightings, and overall movement of species to higher elevation 

during the months of heavy rainfall.  Competitive predator relationships were also identified between 

pumas, bobcats, and coyotes.  Future studies will involve shared camera trap data between Cochise 

College and other research teams in the region that use identical cameras and data analysis programs.  The 

larger sample of data resulting from these partnerships with Bureau of Land Management, United States 

Fish and Wildlife Service, and University of Arizona will help all parties pinpoint regional trends more 

effectively.  In addition, the number of camera traps and range of placement will be expanded to areas 

south of Grey Hawk Nature Center.  In these areas, a neighborhood internet database will be developed, 

where local citizens can report animal sightings. Employing a social media-type interface, this application 

will empower the community to become an active part of the research that's being done in Cochise 

County.  Ultimately, the data gathered through the identification of corridors and the understanding of 

river use by wildlife will inform conservation efforts and aid in the protection of these wildlife routes. 

 

 



STUDENT(S):  Oscar Diaz, Ivy Gibson, Joseph Hall, Leah Simmons 

INSTITUTION: Cochise College 

FACULTY ADVISOR: Edmund Priddis  

POSTER TITLE: A COMPARISON OF PROTEIN EXTRACTION PROTOCOLS FOR 

BEAN BEETLE PROTEIN ANALYSIS 

DISPLAY AREA: 5 

ABSTRACT: Proteins are one of the fundamental types of macromolecules essential to the workings of 

a cell. Thus identifying proteins present in cells and their functions has garnered much interest as seen in 

the rise of proteomics. In order to identify proteins using various electrophoresis techniques, the proteins 

must be extracted. In this study we developed the superlative protein extraction protocol for protein 

extraction from Bean Beetles (Callosobruchus maculatus). To accomplish this task, various methods of 

protein extraction were developed and tested to determine which would produce the highest concentration 

of protein in the sample. The methods were tested on both male and female adult beetles. The three 

methods used for extraction were: simple homogenization, acetone precipitation, and homogenization 

using Laemmli buffer and reducing agent, BME. The extracted protein samples were compared with the 

protein standards (2, 4, 6, 8, and 10 mg Bovine Serum Albumin (BSA)/ml) in a spot test. Using the 

spectrophotometer at 590 nm the absorption was determined for each of the standards and bean beetles 

samples. The protein standards were graphed against the absorptions and the best fit line was determined.  

Using the slope intercept, the protein concentration was calculated in each of the samples of bean beetle 

and standards. The calculations obtained will be used to load an equal amount of protein for the Vertical 

Gel SDS Page Electrophoresis for identifying the proteins. Old data showed simple homogenization was 

the best extraction method, however, learned that the best method is using homogenization with Laemmli 

buffer and reducing agent, BME. Using the best method, we separated the proteins from adult male and 

female beetles, eggs, and the larval stage using the Vertical Gel SDS Page Electrophoresis, in order to 

compare and contrast the types of proteins of the three main Bean Beetle life stages. Our results show 

there are similar and different weighted proteins from each life stage. We hope to expand on our results 

using a 2D gel electrophoresis with the aim of more significant separation the proteins.  

California  
STUDENT(S):  Janette Bustos Barocio, Maria Pacheco, Bill Spivey, Garrot McCune 

INSTITUTION: Los Medanos College 

FACULTY ADVISOR: Briana McCarthy 

POSTER TITLE: EFFECT OF WATER QUALITY ON PLANT GROWTH 

DISPLAY AREA: 6 

ABSTRACT: Water is crucial for plant growth because it is necessary for photosynthesis, transpiration, 

turgor pressure, biochemical reactions and, moving minerals from the soil up to the plant. Our research 

team will perform an experiment to determine the effects of water quality and non-ionizing radiation on 

plant growth. We will water four Arugula and four Basil plants with LMC lake water, drinking water, 

microwaved drinking water and microwaved lake water. The 8 plants will be kept in a greenhouse with 

the same pot size, soil and sun exposure. We will collect qualitative and quantitative data such, as plant 

morphology and growth data for the next 10 weeks. In addition, we will compare and analyze our data to 

look for a positive correlation between water quality and plant growth. The effect of water quality on 

plant growth will give us insight into the effects of water quality on ecosystem health, public health and 

agricultural success. Furthermore, the results of our experiment will give us a better understanding of the 

effects of long-term exposure to non-ionizing radiation (such as microwave cooking) which may have 

implications for human health. 

 

 



STUDENT(S): Lauren Carter 

INSTITUTION: Moreno Valley College 

FACULTY ADVISOR: Joanna Werner-Fraczek 

POSTER TITLE: ARCGIS- VISUAL DATA TAKING FLIGHT 

DISPLAY AREA: 7 

ABSTRACT: Due to a generous gift from ESRI in Redlands, California, students were able to access 

the ArcGIS online program, be trained in its use, and observe and manipulate their data within the 

program. The raw data on birds in the area surrounding the Lake Perris area in Moreno Valley, California 

was provided by the California Department of Fish and Wildlife; another agency that collaborates with 

the Moreno Valley College biological science classes. ArcGIS can be used as an aid in research due to its 

unique presentation of data.  The visual aspect of seeing maps/data overlying one another can help 

students/researchers connect ideas that they may not have seen on a data sheet. In this experiment data 

about various bird sightings was mapped and then layered over maps available to the public. When 

combined with agriculture maps, one could track the frequency of sightings of birds and correlate them to 

the bird's dietary habits. These methods were then further used to track migratory habits of birds and how 

those habits may be influenced by agriculture. This experiment focused on 4 species; Sturnella neglecta, 

Eremophila alpestris, Tachycineta bicolo, and Falco columbarius. The presence of these species directly 

correlated to their dietary habits. The Western Meadow Lark (Sturnella neglecta) and the horned lark 

(Eremophila alpestri) shared a common diet and were found to be present at strikingly similar 

times/places. The Tree Swallow (Tachycineta bicolo) exhibited a different set of locations, namely 

focused around Perris Lake where its diet of insects could be best satisfied. Both the Tree Swallow and 

the Horned Lark are between 0.5-2 ounces, which aligns with the Merlin (Falco columbariu) diet. It was 

subsequently observed that the sightings of the Merlin were most common among the habitats of both the 

Tree Swallow and the Horned Lark. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Edward Galindo 

INSTITUTION: Moreno Valley College 

FACULTY ADVISOR: Diane Marsh 

POSTER TITLE: ASSESSING THE EFFECTIVENESS OF DETECTING AN UNKNOWN 

CONCENTRATION OF PB+2 AND STANDARDIZED CONCENTRATIONS OF 0.0010M-

0.10M PB+2 IN WATER USING ELECTROCHEMICAL ANALYSIS 

DISPLAY AREA: 8 

ABSTRACT: Lead is a toxic, odorless and colorless metal that can remain undetected in the 

environment. It has had its use in energy consumption, such as gasoline, pipes that deliver drinkable 

water, and prior to 1970, lead was used in home paint.  The effects of lead on human health are 

detrimental, causing impediments in the developing brains of children, premature births in pregnant 

women, mutations that result in cancer, and may increase the frequency of violent crime.  Because of its 

effects, it is necessary to detect the lead’s presence in the environment to avoid preventable debilitating 

conditions and costly healthcare bills.  The focus of this experiment is to test the accuracy of detecting 

lead in water sources through electrochemical analysis. The following electrochemical cell is used to 

perform the experiment:  <Zn(s)│Zn
+2

(aq) ‖ Pb
+2

(aq)│Pb(s)> Concentrations of lead, 0.10M-0.001M, in water 

are used to standardize the voltages associated for particular concentrations.  Blind, electrochemical tests 

were performed on water samples, where the concentration of lead was not disclosed, and the measured 

voltages were compared to the standardized voltages. The results for the standardized tests  show that  an 

increase in Pb
+2

 concentration coincides with an increased voltage for the redox reaction of Zn
+2

 & Pb
+2

, 

suggesting that the reaction becomes favorable  and more apparent as the lead concentration increases. 

When compared with other methods of testing lead, electrochemical analysis provided the lowest error 

rate when the unknown lead concentration was tested; the error rate using the average measured 

concentrations was  22.5%, but using the average measured voltages resulted in an error rate of 1.77%. 

Future test would involve running more trials for very low concentrations, switching the location of the 

reducing and oxidizing agent to improve electron transfer rates, and using a different reducing agent and 

its anode to test for variability in the results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Stephanie Lara 

INSTITUTION: Moreno Valley College 

FACULTY ADVISOR: Joanna Werner-Fraczek 

POSTER TITLE: GENE EXPRESSION OF NPH3 (AT5G64330) GENE IN ARABIDOPSIS 

THALIANA 

DISPLAY AREA: 9 

ABSTRACT: Studying the pattern and location of gene expression of a tagged gene can help determine 

its function on an organismal level. Arabidopsis thaliana was used as the model organism for gene 

expression analysis of the gene NPH3 (At5g64330) known to be important in plant development. 

Transgenic lines carrying the promoter of a gene of interest fused to a reporter gene (GUS) and herbicide 

resistance genes were provided by Dr. Patricia Springer from the University of California in Riverside 

through an established collaboration.  These transgenes were tested to identify lines that contained a 

single transgene insertion. Arabidopsis seeds were plated on a media containing herbicide since the 

herbiside resitance gene serves as a selective marker. The pattern of resistance served as an indicator of 

lines with only one insert.  Next, the selected lines were subjected to gene expression analysis using GUS 

staining.  GUS staining helped to identify the location of gene expression by staining the region a blue 

color. Blue stains were observed on the stems, petals, pedicel, and flowers of the plant. Due to the fact 

that dark blue staining was predominant on the stems and leaves, possible conclusions for gene functions 

included light capturing for photosynthesis, growth, organization, and development. The areas of gene 

expression were analyzed and compared with Arabidopsis database (University of Toronto’s eFP 

Arabidopsis browser and Arabidopsis.org.). The results of this experiment were closely related to the 

database of a certain gene and it was confirmed the gene of interest was NPH3 (At5g64330). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Danilo Noguera  

INSTITUTION: Moreno Valley College 

FACULTY ADVISOR: Joanna Werner-Fraczek 

POSTER TITLE: NPY1: ANALYSIS OF GENE EXPRESSION IN ARABIDOPSIS 

THALIANA 

DISPLAY AREA: 10 

ABSTRACT: Arabidopsis thaliana, considering its small genome that has been sequenced, short 

reproductive cycle and easiness in genetic manipulations serves as a model organism to investigate a 

whole range of genetic problems including developmental genetics that has been the focus of this study. 

In order to understand the function of a gene, one can investigate gene expression in a developing plant. 

To monitor gene expression an in vivo promoter-reporter system can be utilized where the promoter of a 

gene of interest is fused to a reporter gene. Throughout collaborations with the lab of Dr. Patricia Springer 

from the University of California in Riverside, a number of transgenic Arabidopsis lines were available to 

research gene function involved in flower and leaf development. First, transgenic lines were tested to 

determine the inheritance pattern of the transgene, to identify lines that contained a single transgene 

insertion. Secondly, suitable lines were used to characterize the pattern of gene expression. Two stages of 

plant development were analyzed for gene expression: seedlings and flowering plants.  The collected 

tissue was placed in a test tube and exposed to alcohol to break down the cell wall and exposed to GUS 

staining at two distinct stages of development. Beta-gluceronidase (GUS) is a gene bonded promoter that 

displays the color blue when the gene it is bonded to is being expressed. With the expression of the genes 

localized, hypotheses of the function of these expressed genes were formulated.  

The GUS staining returned the plants with blue stain localized in different areas depending on which 

reporter gene the promoter was bonded to. This study reports on gene expression patterns for three genes, 

NPY1, LBD11, LBD42, and NPH3. Searches of the Arabidopsis thaliana database allow confirmation of 

the function of studied genes. The determined functions of the expressed genes in our research were not 

only cohesive with the Arabidopsis thaliana database but, we were able to contribute functions for both 

already identified genes and unidentified genes.  

 

STUDENT(S): Daniel Pierce 

INSTITUTION: Moreno Valley College 

FACULTY ADVISOR: Joanna Werner-Fraczek 

POSTER TITLE: CLIFF SWALLOWS AS A SELECTED BIOINDICATOR FOR 

POPULATION STUDIES AND ENVIRONMENTAL MONITORING 

DISPLAY AREA: 11 

ABSTRACT: Much of Southern California's landscape has been modified for agriculture, industry, and 

suburban living space. The purpose of this research is to determine how human activities impact the local 

environment and the species that live within it. The species of interest is the Cliff Swallow (Petrochelidon 

pyrrhonota) which nests and breeds on the Moreno Valley College campus each spring. Nesting site 

information for the years 2014 and 2015 have been recorded using ArcGIS Online software through an 

established collaboration with Esri in Redlands, California. ArcGIS Online allows to create and serve a 

map on the Internet that shows nesting site locations, population size, and nesting duration which can then 

be analyzed within the context of environmental factors such as annual precipitation, local temperature, 

and land development. In addition, feathers, nesting materials, and fecal samples have been collected to 

be analyzed for the concentration of nitrates, nitrites, and heavy metals. Water and mud (for nest building) 

samples from sources near the nesting location have also been collected. The study aims to analyze the 

content of these samples and determine how toxins accumulate in and affect the health of the higher 

trophic levels of the local ecosystem. The chemical data in conjunction with the population data 

accumulated over a long period of time will allow to assess the influence of human-caused environmental 

changes on wildlife. 



STUDENT(S): Siri Sudweeks 

INSTITUTION: Los Medanos College 

FACULTY ADVISOR: Melinda Capes 

POSTER TITLE: SPECTROPHOTOMETRIC INVESTIGATION OF THE KINETICS OF 

THE IODINATION OF ACETONE 

DISPLAY AREA: 12 

ABSTRACT: The rate of reaction is controlled by changing reaction conditions:  concentration of 

reactants, temperature or pressure of reaction. Experimentally we determine exactly how this is 

achieved.  To create products efficiently we must explore how concentration of each species affects the 

rate. What species, when its concentration is increased, will increase the rate appreciably? What species is 

first or second order? For what species will there be little difference resulting from its change in 

concentration? What species is zero order? The answers to these questions enable maximization of 

product while minimizing cost, time, and environmental ramifications, all especially important in 

commercial production.  A rate law sheds light on the part each reactant plays on the rate of reaction. 

Observing the rate spectrophotometrically through a series of experiments with strategic change in 

concentration reveals which reactants in: 

 
Most dramatically affect rate.  These results are algebraically manipulated, yielding the reaction’s unique 

rate law: an expression of the orders of each reactant multiplied by that reaction’s rate constant k, at a 

given temperature.  Additionally, we examine roles of temperature and acid catalyst. Together, these 

investigations will help us understand the kinetics of the iodination of acetone and improve efficiency in 

forming iodopropanone. 

 

STUDENT(S): Erica Walton, Alexis Coria, Lorena Gutierrez, Vanessa Munoz 

INSTITUTION: Los Medanos College 

FACULTY ADVISOR: Candice Stafford-Banks 

POSTER TITLE: PROPER HAND WASHING RESEARCH PROPOSAL 

DISPLAY AREA: 13 

ABSTRACT: We all know the importance of washing our hands; it prevents the spread of germs and 

infectious diseases, and is also good hygiene practice. But what is the best technique to wash our hands? 

Which product is the best in the market? Is liquid soap better than bar soap? What’s the best temperature 

for the water? How long should I wash my hands? These are important questions that need to be 

answered. During this experiment techniques that are taught in food service (washing under warm water 

for 20 seconds scrubbing fingernails), washing for 10 seconds in cold water, and washing for 10 seconds 

with warm water will all be techniques tested. We will be working with a product called germ glo to help 

detect the amount of germs on our hands. After the techniques are applied and our hands are dried with 

paper towels we will apply germ glo and see the amount of germs that are left. Our hypothesis is out of 

these products; (Purell Hand sanitizer with Aloe, Soft soap hand soap, Ivory original bar hand soap) will 

be the most effective at killing germs at washing at 20 seconds with warm (78° F) and cold water (60° F) 

actively scrubbing under fingernails, at 10 seconds using warm and cold water, and after use of paper 

towels?   

 

 

 

 

 



Colorado  
STUDENT(S):  Hayden Alworth, Mary Carpenter 

INSTITUTION: Trinidad State Junior College 

FACULTY ADVISOR: Cynthia Clements 

POSTER TITLE: BEK-E (BEACON ELECTRONIC KINECT EXPLORER) 

DISPLAY AREA: 14 

ABSTRACT: The problem presented was to design and construct an autonomous, efficient robot to 

complete various courses at the 2015 Robotics Challenge. The personal goals set included creating a robot 

with more sensors than ever before, along with keeping construction relatively simple. The design was 

streamlined to make assembly more efficient. Instead of the trapezoidal box used previously, this year 

saw an increase in right angles in our design; maintaining the enclosed area to protect the electronics from 

sand and eliminating the need for a dome. The Wheel design was also slimmed down from previous 

years. The new wheels have elongated lobes, and add additional clearance. This was all made possible 

with 3D design and a 3D printer. Trinidad State Robotics was very busy learning new software for this 

robot. BEK-E is mostly 3D designed and printed, and all of the electronics are on a printed circuit board 

as well, trimming down on the hectic electronic wiring. The sensors on this year’s robot are also very 

new. BEK-E has two Flexi-Force bump sensors, two Ping ultrasonic distance sensors, three Sharp IR 

(infrared) distance sensors, and an X-box Kinect sensor. This is all in addition to the Accelerometer (tilt 

meter), Compass, and Beacon.  All of BEK-E’s sensors warn her when an obstacle is approaching and to 

avoid it, and if it still slips through, then it will still hit the flexi-force sensor. BEK-E will also have a keel 

along the bottom, to prevent high-centering. BEK-E was the product of an experienced team, improving 

on the design faults from last year.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S):  Matthew Harris 

INSTITUTION: Trinidad State Junior College 

FACULTY ADVISOR: Melissa Kleinschmit  

POSTER TITLE: THE IDENTIFICATION AND ANNOTATION OF GENES IN 

DROSOPHILA BIARMIPES CONTIG 69 

DISPLAY AREA: 15 

ABSTRACT: For over a hundred years, Drosophila species have been a useful and widely used model 

organism in biology, particularly in genetics and developmental biology. Due to the tractability of the 

fruit fly; chromosomes, genes and gene features of many divergent Drosophila species are being 

extensively studied and mapped out. The purpose of this research was to annotate all genes present in 

contig 69 of the 3L chromosome of D. biarmipes using D. melanogaster as an annotated reference 

genome in order to find conserved regions of DNA and gain further insight into the evolutionary histories 

of Drosophila species. Gene features within the polypeptide sequence were examined and exons were 

annotated using the Genomics Education Partnership’s (GEP) gene record finder and UCSC Genome 

Browser mirror accessed from the GEP website.  The GEP UCSC Genome Browser features multiple 

gene prediction tools including genBlastG, genscan, and N-SCAN gene predictors, as well as other 

analytical tools such as RNA-Seq alignments and read coverage, the Top-Hat splice site predictor and D. 

melanogaster protein alignment tracks. Five genes have been annotated within contig 69 including the 

genes tey, Oat, CG8786, wnd and ms(3)76Cc, using evidence collected through genome browser track as 

well as de novo comparative genomic techniques. The majority of the genes and their respective isoforms 

are conserved however some gene isoforms have exons that are varied in length or have a different 

arrangement compared to D. melanogaster, these differences may be useful to further understand the 

evolutionary history of the genus. There were also three other genes; CG11241, CG12470 and CG4669, 

that were shown by the genome browser to be present in contig 69 but other evidence places these genes 

in other areas of the 3L chromosome.  

STUDENT(S):  Shelby Nesselhauf, Carter Smith, Nicholas Mantei 

INSTITUTION: Pueblo Community College 

FACULTY ADVISOR: Nicholas Alfonso, Shonda Vidmar 

POSTER TITLE: A QUANTITATIVE ANALYSIS OF YOGURT PROBIOTICS 

DISPLAY AREA: 16 

ABSTRACT: Many yogurt brands claim to contain beneficial bacteria. The focus of this study was to 

identify, categorize, and quantitate live bacterial cultures. The investigators tested a variety of ten yogurts 

which included: Greek, Light, Traditional and Non-Dairy for the presence of live cultures. The cultured 

species were categorized based on cell morphology using Gram Staining techniques. Quantitative 

verification and thorough identification of probiotic bacteria in yogurts can lead to a better understanding 

of their beneficial effects.  

 

 

 

 

 

 

 

 

 

 



Hawaii  
STUDENT(S):  Kala’imoana Garcia 

INSTITUTION: Kapi’olani Community College 

FACULTY ADVISOR: Herve Collin, Aaron Hanai  

POSTER TITLE: MECHANICAL OVERVIEW OF A ROCKETSAT PAYLOAD 

DISPLAY AREA: 17 

ABSTRACT: Project Imua’s main objective of the mission is to collect the UV spectrum data without 

atmospheric absorption. Indeed, variations in UV components of the solar spectrum directly affect the 

thermosphere/ionosphere system and ultimately climate change. This project has great importance 

because it demonstrates and invites us to collaborate and work together as one united team instead of 

separate schools.  The purpose of this presentation is to provide a clear overview of the sub mechanical 

system involved in the design and building of the payload that will be launched in a rocket at about 10 to 

13 km.  The mechanical aspect of this project is to protect the electronics and sensors inside the payload 

in order to ensure a successful data acquisition. Fabricated in aluminum, the payload needed to be built to 

stand the pressure of entering and exiting the atmosphere. Shaped like a box, the housing has been fitted 

with cosine receptors and two pin connectors. On each face of the payload there are photodiodes to help 

sense the payload’s orientation of the sun. The housing has been sealed as well to protect the electronics.   

To this date, a high velocity spin test and a high velocity sine shake test have been performed successfully 

to ensure the integrity of the physical payload. In August, it will be placed in the RocketSat and will be 

launched to the stratosphere for data acquisition. 

STUDENT(S):  Christine Nakahara 

INSTITUTION: Kapi’olani Community College 

FACULTY ADVISOR: Michael Ross 

POSTER TITLE: POTENTIAL USE OF GORILLA OGO (GRACILARIA SALICORNIA) 

AS BIOFERTILIZER 

DISPLAY AREA: 18 

ABSTRACT: Since its introduction to Oʻahu, Hawaiʻi in the 1970s, Gorilla Ogo (Gracilaria 

salicornia) has continued to be an ever-growing threat to the native reefs and ocean life. The introduced 

algae was cultivated in Waikiki and Kaneʻohe Bay for potential agar-related aquacultural projects, but 

was ultimately abandoned with the algae left to flourish and overgrow the reef. Because of its physiology, 

G. salicornia can easily outgrow many of the native algal species. Gorilla Ogo has been shown to 

successfully spread laterally as it can easily reproduce and grow via fragments. The one successful 

strategy for keeping it under some control is the manual removal of the algae from the reef.  Simply 

disposing it into a landfill is an unfavorable idea as it can reintroduce the algae back into the ocean during 

transport or into the drainage or even possibly introduce it into new areas starting another population. 

That is why some local organizations involved in the Gorilla Ogo’s removal on Oʻahu have started to use 

the collected invasive algae as a plant fertilizer or biofertilizer. Biofertilizer is similar to modern 

fertilizers, but is composed of only biological wastes and does not contain any chemicals that can be 

detrimental to living soil. It is very beneficial in improving or enriching the soil. In this study, Beach 

Naupaka (Scaevola sericea) was used to test whether Gorilla Ogo is an effective biofertilizer. In this 

experiment, Beach Naupaka was grown in different types of fertilizers (Miracle-Gro®, Chicken Manure, 

Gorilla Ogo) and the growth rates were compared. Preliminary results suggest that the growth rates of 

Beach Naupaka grown with Gorilla Ogo are similar to those grown in Miracle-Gro®. These results are 

important because if we can find uses for this invasive seaweed we can help reduce the impact this 

species is having on the native reef ecosystem, while providing an alternative local source of fertilizer.  

 
 



STUDENT(S):  Khale Odo-Chang, Tracy Mullen, Kyle Cortez, Jordan Li 

INSTITUTION: Kapi’olani Community College 

FACULTY ADVISOR: Kathleen Ogata 

POSTER TITLE: TRANSFORMING SPENT FRYING OIL INTO A FUEL SOURCE FOR 

THE FUTURE 

DISPLAY AREA: 19 

ABSTRACT: Due to rising fuel prices it is becoming increasingly important to find alternate fuel 

sources especially in Hawaii—where everything is imported. Furthermore, being more sustainable will 

benefit our economy and land. With this in mind, we underwent biodiesel fuel production utilizing 

degraded waste oil containing high levels of free fatty acids (FFAs). This is the first time Chemistry 

161LRI has utilized low-grade waste cooking oil. The process involves acid-catalyzed esterification 

followed by alkaline catalyzed transesterification. The crude biodiesel was washed, dried, and tested for: 

FFAs, soap, water, density, glycerin, and residual catalyst. Our findings will pave the way for utilizing a 

wider variety of waste cooking oil.  

STUDENT(S):  Jackson Poscablo 

INSTITUTION: Kapi’olani Community College 

FACULTY ADVISOR: Herve Collin, Aaron Hanai 

POSTER TITLE: IMPLEMENTATION OF UV SPECTROMETERS ON PROJECT IMUA?S 

ROCKETSAT 

DISPLAY AREA: 20 

ABSTRACT: Project Imua is collaboration amongst four community colleges. With the full support of 

the Hawai’i Space Grant Consortium we plan to collect and measure solar spectrum UV components 

without atmospheric absorption through the RocketSat Competition. The significance of this project is to 

influence students to work together in unison while working on large-scale engineering project. The 

purpose of this presentation is to provide a clear overview of the sub electrical system that has been 

designed and implemented in the payload to perform scientific measurements on the stratosphere. The 

electrical subsystem consists of a Power and Telemetry lines provided by the rocket, a DC/DC converter 

to adjust the Voltage required by our electronics, a Microcontroller (Raspberry Pi B+) that controls the 

UV spectrometer, and saves the data into a Logger module. Photodiodes are also present to monitor the 

orientation of the payload that needs to always be facing space at apogee of the flight to ensure a 

maximum amount of radiation measurements by the UV spectrometer. To this date, most of the electrical 

boards have been integrated and tested inside our simulation laboratory.  All electronics are controlled 

effectively by the microcontroller, and preliminary data of UV radiation have been measured and saved 

on earth.  We expect a successful mission in August, when our scientific payload will be launched in the 

RocketSat, and positioned at the stratosphere level for data acquisition. 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S):  Brent Shigano, Scott O'Farrell, Michael Martone 

INSTITUTION: Kapi’olani Community College 

FACULTY ADVISOR: Matthew Tuthill, John Berestecky 

POSTER TITLE: USING TAQ AND PEB1A TO DEVELOP A ROBUST PROTEIN 

EXPRESSION AND PURIFICATION PLATFORM 

DISPLAY AREA: 21 

ABSTRACT: Our campus Monoclonal Antibody Service Facility and Training Center produces 

custom-order research antibodies for our courses, research and clients.  While the traditional mouse cell 

hybridoma methods have produced over one hundred and fifty successful antibodies thus far, we are 

constantly exploring alternate techniques to increase flexibility, production, and allow for greater 

downstream modifications.  Therefore we are moving in the direction of creating single-chain variable 

fragment (ScFv) peptides that will ultimately be produced in Escherichia coli, purified and quantified.  

By cloning, expressing and capturing the heavy and light chain variable regions, we will be able to 

directly alter the amino acid composition and conjugate various tags for enhanced capture, coupling and 

tagging of these chimeric proteins.  In essence, this will allow for greater versatility of the ScFv peptides, 

and will provide users with multiple options to investigate their target proteins.  As an initial step to 

validate our new protein production platform, Taq and Peb1A genes were cloned into an expression 

vector and coordinately expressed in Escherichia coli.  Taq was chosen as a test model because retention 

of biological activity (showing proper native conformation) is easily confirmed.  Once produced, Taq 

protein will then be used to immunize mice in order to produce antibodies against it, and these antibodies 

may potentially be used to inhibit Taq activity in hot-start polymerase chain reaction experiments.  On the 

other hand, the Peb1a protein is a putative virulence factor of Campylobacter jejuni, and production of 

this polypeptide will allow for the development of antibodies for further campus studies of its’ role in 

human intestinal cell adherence and invasion.  Preliminary work indicates that our new cloning, 

expression and extraction methods for both Taq and peb1A were successful and mouse immunizations 

have begun.  Consequently, we have started to build the vector backbone needed for ScFv production. 

Taken as a whole, creating a new platform for the production of chimeric proteins such as ScFv will 

increase efficiency and expand end-user applications.  Moreover, the ScFv production line will allow our 

Microbiology 230 (Molecular Biology - recombinant DNA course) students to build necessary ScFv 

proteins and integrate their work with other courses such as Microbiology 161 (Protein Chemistry and 

Immunology) and our Monoclonal Antibody Service Facility.  Once fully implemented, the direct 

connections between these courses and our Service Facility will allow for production streamlining, while 

enhancing and reinforcing student involvement in contemporary techniques essential for our campus, and 

client, research needs. 

 

 

 

 

 

 

 

 

 

 



Indiana  
STUDENT(S): Nathan Bright, John Parroquin  

INSTITUTION: Ivy Tech Community College 

FACULTY ADVISOR: George Twaddle 

POSTER TITLE: TRACKING THE POPULATIONS OF HALYMORPHIA HALYS 

THROUGH DNA BARCODING 

DISPLAY AREA: 22 

ABSTRACT: Halymorphia halys, or the Brown Marmorated Stink Bug (BSMB), an invasive species 

worldwide and is beginning to be a concern to farmers of vegetable and ornamental crops.  Local 

alignments using CLUSTALW software and the MVIEW alignment browser of DNA barcodes of the 

mitochondrial cytochrome C oxidase gene subunit 1 of locally collected samples with GenBank 

sequences reveal 100% homology in samples from North America and Italy. Barcoding sequences from 

South Korea were found to possess significant intra-species variability and one sequence was found to be 

100% homologous to both North American and Italian sequences.    Complete homology within and 

between the populations of BSMB in North America and Italy are consistent with a shared single 

founding population and suggest the invasion of Italy from the invasive North American population.  

Complete homology of the North American and Italian CO1 sequences with a single sample from South 

Korea could indicate that the population of BSMB invading the North America and Italy originated in 

South Korea. 

STUDENT(S): Elisa Ortega, Khai Pham 

INSTITUTION: Ivy Tech Community College 

FACULTY ADVISOR: George Twaddle 

POSTER TITLE: DESIGN OF A FAST ACTING, HAND-HELD BACTERIAL-BASED 

BIOSENSOR FOR COLIPHAGE 

DISPLAY AREA: 23 

ABSTRACT: Contamination of potable water by human waste is a significant problem worldwide 

leaving billions of people at risk of infection by pathogenic human enteroviruses.  Conventional 

assessment of water quality utilizes an inefficient lab-based method for culturing human coliforms 

(enteric bacteria) which requires a 24 hour turn-around time.  A new method based upon the detection of 

coliphage (enteric bacteriophage) has been proposed which greatly improves the sensitivity of the assay 

but still requires a laboratory and over 3 hours of assay time.  In order to speed of detection target E. coli 

bacteria were transformed with a genetic construct that reports the infection by coliphage through the 

synthesis of red fluorescent protein.  This method was found to greatly increase the speed, sensitivity and 

selectivity in detection of the presence of coliphage and could be used as a basis of a hand-held device 

that to detect wastewater contamination by someone with no special technical training such as people 

most at risk in the developing world. 

 

 

 

 

 

 

 

 

 



STUDENT(S): Tyler Spickard, Kaylyn Fannon, Kelsey Fisher, Evan Mueller, Elisa Ortega, 

Valerie Malone, Steve Moon 

INSTITUTION: Ivy Tech Community College 

FACULTY ADVISOR: George Twaddle 

POSTER TITLE: BIOGEOGRAPHY OF FICUS CARICA 

DISPLAY AREA: 24 

ABSTRACT: Ficus carica, the common fig is one of the oldest cultivated plants and spread from the 

Levant, in what is now the present-day Turkey throughout the Mediterranean and the World.  The four 

internally transcribed spacers (ITS) between the ribosomal genes are genetic regions that show high intra-

species variability in plants.  In this study we tested the hypothesis that the internally transcribed spacers 1 

and 2 could be used to discriminate between cultivars and sort them by relative age of establishment.  ITS 

sequences were mined from the GenBank and from a collection of samples from the western slopes of the 

island of Elba, Italy.  Sequences were aligned using the CLUSTALW software and analyzed for 

relatedness using the MVIEW and by construction of phylogenetic trees using the PHYLIP software.  ITS 

sequences were found too variable to distinguish cultivars from one another alone but could be used to 

predict a early consensus sequence from which the relative age of cultivars could be established.  

Michigan   
STUDENT(S): Loren Bennett 

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: ANTIBACTERIAL ALGAE METABOLITES 

DISPLAY AREA: 25 

ABSTRACT: Antibiotic allergies in conjunction with antibiotic resistance in microbial pathogens has 

posed a significant problem in the treatment of infectious disease over the last several decades. Research 

has shown that algal metabolites may be a potential source of antibiotics. Current available literature has 

not detailed the molecular mode of action of the metabolites of algae on microbes. Due to time and 

technological constraints, this research will focus on further observations of the general effect of algae 

extracts on different bacterial cell types. Cellular extracts of three algae will be tested on bacterial cultures 

using a modified Kirby-Bauer method. C. Vulgaris and M. aeruginosa, like in previous studies, are 

expected to prove effective against S. aureus and B. anthracis. However M. smegmatis, with its acid fast 

cell wall, is not expected to be impacted by the protein and lipid metabolites of these two algae. However, 

due to its ability to produce acids, P. tricornutum is likely to be effective against all three bacteria. Results 

will show the level of effectiveness the algal metabolites have on three bacterial cell types that are current 

challenges in the clinical setting. Because of the acidic antimicrobials Phaeodactylum tricornutum 

produces, it may be the key to the treatment of the acid fast genus, Mycobacterium. The Mycobacteria 

genus has within it several pathogenic species that are nearly impossible to treat. Thus a metabolite that 

can inhibit a Mycobacterium would be a huge breakthrough. In future, metabolites that inhibit the 

Staphylococcus aureus in this study would presumably be able to treat the methicillan and vancomycin 

resistant strains, or to treat infected patients with an allergy to the antibiotics traditionally used to treat 

Staphylococcus infections. Algal metabolites to which Bacillus anthracis is sensitive could be used to 

treat Bacillus infections. These would also be candidates for further testing with the other Gram-positive 

bacilli pathogens such as the anaerobic Clostridium difficile and Clostridium perfringens, the causes of 

pseudomembranous colitis and gangrene respectively, both are clinically significant and difficult to treat.  

 

 

 



STUDENT(S): Garrett Dixon, Jacklyn Pallas 

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: ANALYSIS OF ANTIBIOTIC PRODUCTION BY MICROALGAE 

UNDER VARYING LIGHT WAVELENGTH 

DISPLAY AREA: 26 

ABSTRACT: Because of the increased resistance by bacteria to current classes of antibiotics, it is 

imperative that studies examining antibacterial substances continue. It has been shown that certain strains 

of algae produce various antimicrobial substances when grown under white light. Chlamydomonas 

reinhardtii will be grown under light at 400-700nm (white light), 626 nm (red light), 470nm (blue light). 

Metabolites will be extracted and the level of antibacterial activity will be determined using the Kirby-

Bauer test. A positive result would support the idea that specific wavelengths can be used to stimulate 

antibiotic production and lead to future studies focusing on the isolation and characterization of the 

specific antibiotic substance produced. 

STUDENT(S): Anna Goddard 

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: REMOVAL OF ANTIBIOTICS FROM WATER THROUGH THE USE OF 

MARIGOLDS 

DISPLAY AREA: 27 

ABSTRACT: With the overuse of antibiotics in agriculture and the treatment of human infections, there 

is a significant amount of antibiotics found in wastewater. While conventional wastewater treatment 

processes are able to reduce nutrients levels in the treated water (nitrogen and phosphorus), most 

treatment plants are not equipped to handle the removal of antibiotics, leading to the release of antibiotic 

tainted effluent. While wetlands are utilized to reduce nitrogen and phosphate levels in some wastewater 

treatment processes, little is known on whether wetlands can remove antibiotics from wastewater. In this 

experiment marigolds will be grown in a hydroponic system containing a defined concentration of 

tetracycline. The level of tetracycline will be measured on a daily basis to determine the rate of removal 

from the nutrient solution. If the data show a steady decrease in the concentration of tetracycline and 

healthy marigolds, it could be hypothesized that plants could be a strategy for removing antibiotics from 

wastewater. Future testing should then examine specific wetland plants to determine their effectiveness at 

reducing the level of tetracycline in wastewater effluent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Morgun McLouth 

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: CHLORELLA VULGARIS AS AN ANTIBACTERIAL 

DISPLAY AREA: 28 

ABSTRACT: Research has shown that metabolites from some microalgae exhibit antibiotic properties. 

One common species of algae, Chlorella vulgaris, has been shown to produce substances that are 

effective against Klebsiella pneumonia, Pseudomonas sp. , and Escherichia coli. Based on this research, 

the effects of metabolites from Chlorella vulgaris will be measured against Staphylococcus aureus, 

Bacillus sp., and Mycobacterium smegmatis.  A modified Kirby-Bauer test will be used to compare the 

algal metabolites effect on bacterial growth with standard antibiotics. Based on how the metabolites 

affected Klebsiella pneumonia, Pseudomonas sp., and Escherichia coli, it is expect that some growth 

inhibition will occur with the test bacteria. Positive result would support the idea that microalgae may be 

valuable sources of antibiotics. Future research would start to isolate and identify the specific metabolites 

responsible for the growth inhibition and potentially lead to new treatments. 

STUDENT(S): Savannah Parmley 

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: ANTIBACTERIAL PROPERTIES OF MICROCYSTIS AERUGINOSA 

DISPLAY AREA: 29 

ABSTRACT: Microcystis aeruginosa is freshwater, blue - green algae that produces many metabolites 

that can be toxic to aquatic environments. It is not known if the peptides or other metabolites from M. 

aeruginosa have antibiotic properties, but research does seem to support this hypothesis. In this study, 

metabolites from M. aeruginosa will be isolated and introduced to various bacterial cultures. A modified 

Kirby-Bauer test will be carried out to determine the level of antibiotic activity of the extracted 

metabolites and compared to a standard antibiotic. Based on past research, it is expected that there will be 

some level of antibiotic activity for the metabolites. A positive result would support future research on the 

cultivation of M. aeruginosa products. In addition, the isolation and identification of the specific 

antibiotic metabolites would be important for larger scale growth and use as new antibiotics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Matthew Torrenga  

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: WAVELENGTH AND ALGAL GROWTH & PHOSPHORUS REMOVAL 

DISPLAY AREA: 30 

ABSTRACT: Treated wastewater from communities, farms, and industry all tend to have high levels of 

nitrogen and phosphorus. Many studies have examined the role that microalgae play in reducing the level 

of nutrients in wastewater. It is known that in the presence of light microalgae fix nitrogen and 

phosphorus & produce cellular metabolites. What is not known is how specific wavelengths effect the 

growth and cellular metabolites produced by algae and the rate of nutrient removal. Chlorella vulgaris 

will be grown under white light (400-700 nm), blue light (470 nm), and red light (626nm) to determine 

the growth of the algae & levels of phosphorus. A relationship may exist between wavelength and algal 

growth & phosphorus levels. Positive results could lead to research on systems that utilize specific 

wavelengths to efficiently stimulate nutrient removal by microalgae. 

STUDENT(S): Emma Tripp 

INSTITUTION: Muskegon Community College 

FACULTY ADVISOR: Darren Mattone 

POSTER TITLE: ANTAGONIZING ALGAE 

DISPLAY AREA: 31 

ABSTRACT: Chlorella minutissima is a green algae that is commonly found in stagnant waters of 

ponds and caves. This algae creates a biofilm that causes damage to caves structures and leaves behind a 

structurally damaging residue. Previously studied chemical treatments of this algae have resulted in 

damage to case systems, such as increased erosion and bleaching of the cave walls. With the need for 

more eco-friendly solutions to C. minutissima biofilms in caves, various natural and less invasive 

treatments will be researched. Experimental treatments such as white vinegar, salt solutions, and yeast 

solutions will be investigated by agar plate testing. White vinegar and the simple salt solutions are known 

home remedies for combating green algae in ponds with limited impact on the surrounding environment. 

Whereas the yeast solution holds more research in medical studies, this investigation turns to the 

possibility that it can be used for the reduction of C. minutissima. The experimental results could lead to 

the possibility of a new and environmentally benefiting method of reducing harmful and disruptive algae 

strains in cave systems. 
 

 

 

 

 

 

 

 

 

 

 

 



Minnesota   
STUDENT(S): Micah Alman, Tyler Leng 

INSTITUTION: Anoka Ramsey Community College 

FACULTY ADVISOR: Paula Croonquist 

POSTER TITLE: GENETIC AND PHENOTYPIC CHARACTERIZATION OF WOYOTES: 

AN EXPERIMENTAL HYBRIDIZATION OF WESTERN GRAY WOLF WITH WESTERN 

COYOTE 

DISPLAY AREA: 32 

ABSTRACT: The taxonomic identity of the historical western Gray wolf (Canis Lupus) and the more 

recent eastern wolf (Canis Lycaon) remains controversial. Based on limited genetic data (la28 haplotype) 

shared by western coyotes (Canis Latrans) and western wolves, it has been suggested that a cross 

between western wolves and western coyotes may have been the origin of eastern wolves. However, these 

two species do not hybridize in the wild. Scientists at our partnering institution, the Wildlife Science 

Center, and Dr. David Mech have collaborated to hybridize the western wolf with the western coyote in 

captivity to elucidate ancestry of these two species and the genetics and phenotype of the hybrids. The 

mating produced a litter of six hybrid pups (woyotes). Interestingly, the woyotes are fertile and two F2 

pups were recently born from an F1 woyote mating. Our aim is to confirm genetically that the woyotes 

are hybrids, and ascertain admixture by single nucleotide polymorphism (SNP) analysis, utilizing 21 

ancestry informative SNPs. Preliminary genetic data indicates that the original hybridization resulted 

from more than one sires’ sperm’s fertilization of the dam’s ova and these hybrids are indeed 

heterozygotes for the western wolf and western coyote alleles. We hypothesized that if indeed 

hybridization of these species gave rise to a new subspecies, these hybrids would display hybrid vigor 

and/or intermediate phenotypes. We have taken two approaches to study the woyotes phenotypically. 

First, we have identified the distal gut microbiota of the hybrids by a culture-independent assay that 

involves sequencing 16S ribosomal RNA encoding gene (rRNA). Our data indicates that the F1 woyotes 

may have an intestinal microbiome distinct from what has been previously reported in gray wolves. 

Furthermore, we successfully isolated total RNA from peripheral blood of the F1 and F2 woyotes, 

produced cDNA and performed semi-quantitative RT-PCR to assess differential gene expression in these 

hybrids relative to western wolf controls.  Initial results indicate that the MAPK and Beta catenin genes 

may be differentially expressed in the F1 woyotes when compared to control wolves. Currently, we are 

genotyping the woyotes for a Dopamine 4 receptor (DRD4) intronic variable nucleotide tandem repeat 

(VNTR) that correlates with more aggressive behavior in wolves. Further studies assessing behavior will 

shed light on whether these phenotypic differences provide a heterozygote advantage for these hybrids.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Jahlaynah Cici, Rebecca Watry, Kelsie Becklin, Geri Mortenson, Scott 

Danneman 

INSTITUTION: Anoka Ramsey Community College 

FACULTY ADVISOR: Paula Croonquist, Jennifer Braido 

POSTER TITLE: IDENTIFYING AND COMPARING THE GREAT PLAINS GRAY WOLF 

AND THE ENDANGERED MEXICAN GRAY WOLF INTESTINAL MICROBIOMES TO 

INVESTIGATE SUSCEPTIBILITY TO DISEASE 

DISPLAY AREA: 33 

ABSTRACT: The relationship between a host and its intestinal microbes has been characterized as 

mutualistic because it plays a critical role in gastrointestinal motility, intestinal epithelium development, 

and the immune system, providing natural defense mechanisms against invading pathogens. The Mexican 

wolf was saved from extinction in a captive breeding program when it was listed as an endangered 

species in 1976. By the end of 2013, the Mexican Wolf Recovery Program managed an estimated 83 

Mexican wolves in the Blue Range Wolf Recovery Area of Arizona and New Mexico. Mexican wolves 

are the most genetically unique subspecies of North American gray wolves. This genetic distinction, 

which may influence the wolves’ distal gut microbiota, could explain the difficulty for Mexican wolves to 

survive when reintroduced into the wild. Our project’s aim was to investigate how the wolf distal 

intestinal microbiota predisposes wolves to disease. We hypothesized that a less diverse microbiome may 

contribute to disease in wolves. We captured, chemically immobilized, handled and collected blood, 

follicle and scat samples from captive wolves at the Wildlife Science Center in Columbus, MN. Scat 

samples were utilized to identify the distal gut microbiota of two Great Plains Gray wolves and two 

Mexican Gray wolves by a culture-independent well-established assay that involves cloning and 

sequencing the 16S ribosomal RNA encoding gene (rRNA). This included extracting genomic DNA from 

wolf scat, using PCR to amplify the 16S rRNA gene, TA cloning, sequencing of the amplicons and, 

identifying the bacterial genera by bioinformatics. Our results demonstrated that we successfully 

amplified, cloned and sequenced our gene of interest. Furthermore, our previous bioinformatics analysis 

revealed five bacterial genera from the intestine of the two Great Plains Gray wolves establishing a 

baseline dataset for the distal gut microbiota of a stable Gray wolf population. Our current investigations 

are focusing on comparing the Great Plains Gray wolf to the endangered Mexican Gray wolf gut’s 

microbiota to ascertain its contribution to disease in these animals. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Jake Johnson, Ariel Lopez, John Pirner, Alex Anderson 

INSTITUTION: Anoka Ramsey Community College 

FACULTY ADVISOR: Kristen Genet 

POSTER TITLE: TOADS, ROADS, AND NODES: INFLUENCE OF LANDSCAPE 

CHARACTERISTICS ON ANURANS IN MINNESOTA 

DISPLAY AREA: 34 

ABSTRACT: Frogs and toads generally are negatively affected by roads and development that result in 

fragmentation of their breeding and nonbreeding habitats in wetland and forested landscapes. The 

negative influences of roads include noise, traffic, and inhospitable surfaces to cross.  When roads or 

other anthropogenic influences separate and isolate amphibian habitats, abundance of individual species 

and overall species richness declines.  We examined anuran species richness within 1000m of North 

American Amphibian Monitoring (NAAMP) sites, and also identified eight species for evaluation of site 

occupancy statewide, as well as within the three ecoregions found in Minnesota. It was hypothesized that 

lower species richness and site occupancy would be associated with roads, traffic, noise, and habitat 

isolation.  Data from NAAMP was analyzed using Geographic Information Systems (GIS) along with 

landscape data from the National Land Cover Database, National Wetlands Inventory, and TIGER road 

coverages.  Although roads had a significant effect, the effects of noise and traffic were not clear.  

Wetlands with adjacent forest habitat had higher species richness and site occupancy.  Our results indicate 

that frogs and toads benefit from landscapes in which wetland and forested habitats are connected, and 

negative influences of anthropogenic development adjacent to breeding habitats are minimized.  

Understanding the scale at which anthropogenic influences on the landscape affect anuran communities 

will allow for conservation and management strategies to protect these species, as well as additional 

biodiversity and ecosystem services provided by wetland and forested areas. 
 

STUDENT(S): Ariel Lopez, Alex Anderson, Anissa Bekka, Devin Filiatrault, Alex Frey, 

Rachael Gabrelcik, Ashley Hansmann, Brianna Hughes, Jake Johnson, John Ketelsen, Nick 

Koreen, Sarah Lawrence, John Pirner 

INSTITUTION: Anoka Ramsey Community College 

FACULTY ADVISOR: Kristen Genet 

POSTER TITLE: TURTLEPOP: POPULATION ECOLOGY OF WESTERN PAINTED 

TURTLES 

DISPLAY AREA: 35 

ABSTRACT: Freshwater turtles are vulnerable to urbanization, and evaluating sex ratio and age 

distribution can help us to understand population dynamics and anthropogenic impacts on these species.  

TurtlePop represents a large collaborative ecological research study in which turtle populations are 

estimated using Mark-Recapture techniques, and morphological characters are measured to determine sex 

and age class.  At two small lakes in Anoka County, Western painted turtles (Chrysemys picta belli) have 

been surveyed annually since 2012.  The primary objectives of the study are to evaluate whether the sex 

ratio is skewed towards males and/or the age distribution favors adults, and to investigate influences of 

landuse, specifically urbanization on these variables.  Turtles captured from both Lochness and Sunfish 

Lakes in 2012-2014 provide preliminary support that sex ratios are skewed towards males and age 

distribution is shifted toward adults.  Not enough turtles have been captured to estimate population sizes 

at both sites in all years.  The study will continue, investigating the influences of urbanization and 

surrounding land use on these turtle populations.    

 

 



Nevada   
STUDENT(S): Mary Darby, Anna Hardiman 

INSTITUTION: Truckee Meadows Community College  

FACULTY ADVISOR: Laura Briggs 

POSTER TITLE: THE BUMPS AND BRUISES OF THE CAPTURE AND PROCESS OF A 

PARTICULARLY POTENT AND PUZZELINGLY PROLIFIC MYCOBACTERIOPHAGE. 

DISPLAY AREA: 36 

ABSTRACT: Phage-hunting in Northern Nevada, began with the introduction to mycobacteriophage 

research offered as a pilot program at Truckee Meadows Community College, Reno Nevada, in 

conjunction with the microbiology 251, fall of 2014. This included a background of mycobacteriophage, 

possible applications and where and how to collect them. Thru trial and error, discovery indicated what 

proved to be optimal locations, conditions and environments in which to find them.  The laboratory 

‘hands-on’ portion began with the enrichment process, finding a phage, choosing a phage, isolation, 

purification, serial dilutions, the process of formation of the medium titer lysate (MTL), high titer 

lysate(HTL), DNA sequencing, Electron microscopy, etc.  This particular phage has proven to be a rather 

strong virus. The poster focuses on experiential bumps and bruises, successes and failures, along this 

exciting investigation to date. The endeavor has been an irresistible lure prompting continuation of 

research outside of the classroom channels via a special research opportunity as well as continuing with 

an introduction in bioinformatics using several computer programs to more certainly identify  (double and 

triple check) protein sequences of a recently discovered mycobacteriophage (Appletree 2)genome in the 

Northern Nevada, Reno area. 

 
STUDENT(S): Christina Hines 

INSTITUTION: Truckee Meadows Community College  

FACULTY ADVISOR: Laura Briggs 

POSTER TITLE: ISOLATION, PURIFICATION, AND CHARACTERIZATION OF 

BACTERIOPHAGE APPLETREE2 

DISPLAY AREA: 37 

ABSTRACT: The goal of our research was to capture and isolate novel bacteriophage from Northern 

Nevada in conjunction with the Howard Hughes Medical Institute Science Education Alliance PHAGES 

program.  Bacteriophages are relevant due to their ability to evolve with current antibiotic resistant strains 

of bacteria and kill them.  To capture the bacteriophage, soil was collected in Reno, NV during the fall of 

2014 underneath an apple tree.  After isolation and purification the phage was given the name Appletree2.  

Mycobacterium smegmatis was used as the host for this project.  After soil collection the bacteriophage 

were purified and plated with M. smegmatis.  Through isolate streaking protocols the bacteriophage was 

isolated until uniform phage was found.  A High Titer Lysate (HTL) was prepared from pure culture and 

DNA was isolated for analysis.  The bacteriophage was imaged by transmission electron microscopy at 

the University of Nevada, Reno.  Appletree2 DNA was then sent to North Carolina State University 

(NCSU) for sequencing followed by annotation using DNA Master Software.  

 

 

 

 

 

 



STUDENT(S): George Mwinnyaa, Kimberly Penrose 

INSTITUTION: Truckee Meadows Community College  

FACULTY ADVISOR: Laura Briggs 

POSTER TITLE: THE DEVELOPMENT OF WATER TEST KITS TO BE USED FOR THE 

CAPTURE OF BACTERIOPHAGE FROM WILD WATERS. 

DISPLAY AREA: 38 

ABSTRACT: Our research involves developing an alternative treatment for environmental 

pathogenic and/or opportunistic bacterial infections that resist antibiotic treatment and are commonly 

found in salmonid fisheries, such as Flavobacterium, using bacteriophage isolated and identified in 

wild populations.  In this study in Northern Nevada, we will capture local bacteriophage, culture and 

isolate them, and test their ability to treat bacterial infections in salmonids.  If wild salmonid 

populations are at less risk of infections due to the presence of specific bacteriophage, then locating 

and culturing those phage will result in an effective alternative treatment of the same bacterium 

found not only in farmed fish populations, but in affected wild populations of salmonids as 

well.  Water samples will be obtained from local waterways (including the Truckee River, Yuba 

River, and Pyramid Lake) where wild populations of salmonids are present, then phage will be 

isolated in laboratory and tested against strains of relevant bacteria.  This project demonstrates 

quality control studies of the water test kit that will be used for phage collection in the field.  The 

significance of our research is to provide an alternative treatment for pathogenic bacterial infections 

due to antibiotic resistant bacteria on fish farms, resulting in an increase in healthy farmed fish 

production on a global level. 
 

STUDENT(S): Briana Nickelson 

INSTITUTION: Truckee Meadows Community College  

FACULTY ADVISOR: Laura Briggs 

POSTER TITLE: DISCOVERING A PHAGE 

DISPLAY AREA: 39 

ABSTRACT: The first day of fall semester I found myself in a microbiology course that was required 

of my degree plan. I thought this would be another semester of disinteresting labs and lectures, simply 

doing cookbook experiments at the supervision of my instructor, but despite my accusations, this was not 

like any other biology course I had taken. My instructors explained that we would be doing lab protocols 

alongside each other, and not knowing the outcomes. We were to go get a soil sample, enrich the sample, 

combine it with some bacteria, plate it on an agar plate, and hope plaques appear, indicating 

bacteriophage were present. We had a long semester dealing with success, failure, frustration, and 

satisfaction, and then had I realized that this was unlike any biology course I had taken before. I had 

multiple failures as a “phage hunter.” I collected, enriched, and plated four different soil samples and all 

yielded no phage. I then partnered with Courtney Linville, who had collected soil and successfully found 

phage within in that soil. We named the phage we had found BriCourt. We then streaked for isolation 

multiple times to ensure there was a single species of phage. After we were sure of a single phage we 

performed serial dilutions to achieve a medium titer lysate. We then attempted to do a 10 plate web plate, 

but our calculations were off, we then recalculated and re-plated three different times, but this again did 

not yield results we were hoping for, and before we knew it the semester had come to an end, but our 

work did not go unnoticed. We got to see our actual phage using electron microscopy, and that was the 

cherry on top of an amazing semester. 

 

 



STUDENT(S): Jocelyn Perez, San Tat 

INSTITUTION: Truckee Meadows Community College  

FACULTY ADVISOR: Laura Briggs 

POSTER TITLE: THE DISCOVERY OF BACTERIOPHAGE PHINK 

DISPLAY AREA: 40 

ABSTRACT: The newly discovered bacteriophage Shirley G, originated from a personal garden 

growing bush beans, in Northern Nevada. Shirley G was enriched, serial diluted, streaked, harvested, and 

titered to attain the highest purification of one phage possible. After the purification process of Shirley G 

was completed, the sample was sent to be DNA sequenced in North Carolina State University (NCSU). 

Results from NCSU came back and showed two different phages in our Shirley G sample. Moving 

forward, we will be doing a series of streaking for purification and sending the new sample for DNA 

sequencing to confirm that we have finally isolated a single, pure phage. If our result from DNA 

sequencing confirms our new sample to be pure, we will be renaming our newly isolated phage, “Phink.” 

New Mexico 
STUDENT(S): Lance Bender, Stephen Smith 

INSTITUTION: Mesalands Community College 

FACULTY ADVISOR: Gretchen Gurtler 

POSTER TITLE: BATHYMETRY EVOLUTION OF CONCHAS RESERVOIR 

DISPLAY AREA: 41 

ABSTRACT: Conchas Reservoir is a man-made reservoir located in northeastern New Mexico that has 

been monitored by the U.S. Army Corps of Engineers since the completion of Conchas Dam in 

September 1939. The proposed area for the reservoir was surveyed in 1938. Once the reservoir was filled, 

30 transects were established through the reservoir. Utilizing automatic distance and depth recording 

instruments involving echo sounding, these same 30 transects were measured in 1963, 1970 and 1986. 

Our study compiles this historical topographic and bathymetric data to quantify the buildup and 

sedimentation rate over a 50 year period. For this study, we focus on two transects: Sedimentation Ranges 

15 and 16. These transects run through an area called Jose Maria where a landslide occurred in the 

summer of 2014. This study shows the effect of the landslide of 2014, as well as the significant loss of 

water capacity due to sediment accumulation. In February 2015, new data was collected using a 

combination of Geographic Positioning System (GPS) and acoustic depth sounding. The findings of our 

study will provide a baseline of comparison for the most recent data to determine the projected rate of 

sediment accumulation. 

 

 

 

 

 

 

 

 

 

 

 



New York 
STUDENT(S): Dan Bebka, Rob McLean  
INSTITUTION: Finger Lakes Community College 

FACULTY ADVISOR: John Van Neil  

POSTER TITLE: EFFECT OF TEMPERATURE ON BLACK BEAR ACTIVITY AND DEN 

EMERGENCE IN THE FINGER LAKES REGION 

DISPLAY AREA: 42 

ABSTRACT: We conducted a preliminary study of black bear activity at den sites. We placed camera 

traps at two dens to document activity bouts at dens and final emergence. Photographs are automatically 

taken when a bear moves in front of the camera. Date, time and temperature are recorded on each 

photograph. We found that the majority of bear activity around the dens occurred at or above 40 degrees 

F. Final den emergence occurred at very different dates and temperatures for the two bears studied.  

 
STUDENT(S): Michael Naples, Kyle Sossong, Jacob Yaeger 

INSTITUTION: Finger Lakes Community College 

FACULTY ADVISOR: John Van Neil  

POSTER TITLE: INTERSPECIES INTERACTIONS WITH BLACK BEAR DENS 

DISPLAY AREA: 43 

ABSTRACT: We placed camera traps at three black bear dens in Western New York to document any 

interspecies interactions among the bears and other wildlife near the dens. Cameras were deployed in 

mid-February and collected in April, after final bear emergence. Over 8,000 images were recorded. Each 

image was analyzed and species were identified when possible. In total, 15 species were recorded at or 

near the dens. Finally, we compared the number of species documented when bears were still present in 

the dens to those that appeared after the bears emerged. We recommend several modifications for further 

researchers including the placement of camera traps farther from dens to provide baseline data for 

comparison. 

 

 

 

 

 

 

 

 

 

 

 

 



North Carolina 
STUDENT(S): Micaela Bozic, Mitchell Brown, William McSwain 

INSTITUTION: Gaston College 

FACULTY ADVISOR: Susan Whittemore, Cliff Grimsley  

POSTER TITLE: ENVIRONMENTAL COMPARISON OF SOIL AND WATER 

BACTERIAL ANTIBIOTIC RESISTANCE BETWEEN UPSTREAM WATER AGAINST 

WASTEWATER EFFLUENT DISCHARGE FOR CREEK AREA IN NORTH CAROLINA. 

DISPLAY AREA: 44 

ABSTRACT: Antimicrobial compounds do not completely metabolize in humans, causing large 

amounts of them to enter wastewater treatment plants (Nagulapally, 2007). The wastewater treatment 

facilities in Gaston County, North Carolina currently do not test for, or practice the removal of, any 

known antibiotic compounds in wastewater effluent. This study focused on an area Wastewater Treatment 

Plant found in North Carolina. We hypothesized the following. If antibiotic compounds make it through 

the wastewater treatment process and are discharged into the local stream, then there will be an increase 

in antibiotic resistance within environmental bacteria found near the effluent discharge site. We compared 

environmental soil and water bacteria samples collected immediately downstream of the effluent 

discharge site with environmental soil and water bacteria samples collected from Crowders Creek, which 

runs parallel to the discharge site, prior to the convergence of both streams.  Both soil and water samples 

were taken from each site and were plated on LB broth agar plates treated with cycloheximide. Master 

spread patch plates were created for all soil and water samples. The 16s region of Ribosomal DNA from 

individual colonies was extracted using Amplictac gold enzymes, then 1492R and 27F primers were 

added and samples were amplified using PCR. All samples were sent to Yale University’s DNA analysis 

facility for Sanger sequencing. Identified samples were then streaked onto plates containing the following 

antibacterial discs: Ciprofloxacin, Streptomycin, Erythromycin, Tetracycline, and Ampicillin. Zones of 

inhibition were measured and noted for each bacterial species.  Statistical comparisons were made 

between both sites to determine any significant difference in antibiotic resistance between sample sites. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Chelsey King, Janna Stover 

INSTITUTION: Gaston College 

FACULTY ADVISOR: Susan Whittemore 

POSTER TITLE: DETERMINING THE DEGREE OF ANTIBIOTIC RESISTANCE WITHIN 

NITRIFYING BACTERIA POPULATIONS 

DISPLAY AREA: 45 

ABSTRACT: Antibiotic resistance has been recognized by the World Health Organization as being one 

of the most serious modern threats to public health (WHO, 2014).  Many studies have acknowledged 

municipal wastewater treatment plants as hotbeds of antibiotic resistant bacteria due to the length of solid 

retention times needed for proper wastewater treatment (Marti E, 2013). Many municipal wastewater 

treatment facilities do not currently filter out antibiotic residues during the wastewater treatment process. 

We propose that if antibiotic compounds are not being filtered upon entrance into the wastewater 

treatment plant then antibiotic resistance will occur among the mixed liquor nitrifying bacterial 

populations. To test this hypothesis, samples from the mixed liquor of nitrifying bacteria used by the local 

municipal wastewater treatment facility were collected, diluted and cultured on cycloheximide-treated LB 

agar media.  The resulting individual colonies were purified in broth tubes. The 16s region of Ribosomal 

DNA from individual colonies was extracted using Amplitac gold enzymes, then 1492R and 27F primers 

were added and samples were amplified using PCR. Samples were then shipped for Sanger Sequencing at 

Yale University’s DNA Analysis Facility. Selected identified bacteria were then subjected to antibiotic 

resistance testing using the Kirby Bauer method with several commonly prescribed antibiotics including 

Ciprofloxacin, Streptomycin, Erythromycin, Tetracycline, and Ampicillin. The results of this testing 

provided insight into the degree that antibiotics found in human waste have affected the bacterial driven 

nitrification process the wastewater facility uses to treat municipal wastewater.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Tawana Moore 

INSTITUTION: Gaston College 

FACULTY ADVISOR: Heather Woodson, Ashley Hagler 

POSTER TITLE: THE EFFECT OF TEMPERATURE CHANGE ON THE MANGROVE 

JELLYFISH 

DISPLAY AREA: 46 

ABSTRACT: Jellyfish are really not fish at all, they are free floating, see through, gelatinous (jelly like 

consistency) plankton. Their bodies are 90% water. They have one giant cavity for all digestion, stinging 

cells on their tentacles.  Jellyfish can be found in all marine (saltwater) waters around the world at every 

depth. Increasingly they are causing more and more problems. They are clogging up intake pipes of 

nuclear power plants by tons of jellyfish swimming into them and causing power outages.  Jellyfish kill 

thousands of fish each year, sting tourist, and even capsizing huge fishing ships.  The increasing 

population is believed because of global warming. The Cassiopea xamachana is the type of jellyfish we 

will be observing in this study. It goes by names such as mangrove jellyfish, c. xamachana, upside down 

jellyfish, and medusa.   They thrive in the warm waters of the Caribbean, Jamaica, Hawaii, and the Gulf 

of Mexico. In order to accurately measure the effect of temperature change on each jellyfish there will be 

two twenty gallon aquariums, A and B. On the bottom of each aquarium there will be spread evenly one 

bag of Carib Sea Arag-Alive live sand. Next add twenty gallons of live salt water. Attach internal filter 

with cartridge to back top of aquarium, about halfway to the middle plug in filter to start to circulate 

water. Add fisher scientific thermometer to back left corner of aquarium. Plug in thermometer and set 

temperature to 76F or 24C. To accurately measure each individual jellyfish construct ten 15’ by 14’ cages 

made out of HDX half inch black plastic hardware cloth. After cutting each piece of hardware cloth, roll it 

into a circle and overlap the last link and secure the top middle and bottom with an eight inch cable tie. 

Place the cages in the tank five in front five in back. Place the top on the aquarium. Place the light on the 

top and plug in. Allow aquarium to run for twenty four hours before the arrival of the jellyfish. Once the 

jellyfish arrive, remove the light and top, with a new kitchen dipper spoon remove each jellyfish and 

place it into the top of the cage allowing it to swim freely inside of the cage. After each cage is filled 

replace the top and light fixture. Allow jellyfish to settle in their new environment for at least a week due 

to the stress placed on them being shipped. After one week remove one sample at a time recording its 

location and its size and placing it back into its cage. Tank A will be the control tank it will be kept at a 

constant 76F. Tank B will be lowered approximately five degrees per week for eight weeks. Once a week 

on Tuesday each sample will be taken out and measured with a centimeters ruler.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Madison Staves 

INSTITUTION: Gaston College 

FACULTY ADVISOR: Anat Lev 

POSTER TITLE: THE EFFECTS OF UV-B AND UV-A RADIATION ON 

KERATINOCYTES AND FIBROBLASTS 

DISPLAY AREA: 47 

ABSTRACT: This this experiment will focus on UVA (320-400nm) and UVB (290-320nm) radiation 

on cultured skin cells.  The cells will be exposed to the UV radiations to ultimately test the effect of cell 

death, cytotoxicity, and viability.  The cells were plated on flat bottom 24-well cell culture plates.  The 

media used for plating the cells is DMEM based, supplemented with 10% FBS, 50U Penicillin, 50 mg/mL 

Streptomycin, and 45 pg/mL amphotericin.  The purpose of this study is to see what wavelength results in 

the most cell damage.  The cells were placed under the lamps at 30cm for a total of 15 minutes per day.  

Within this experiment much data was gained to show a change in cell viability.  With the use of 

PrestoBlue™ Cell Viability Reagent it was possible to read viability.  Pictures taken with an inverted 

microscope shows the change of the cells formation and obvious cell death.  This experiment shows 

valuable data that could result in finding what wavelength ultimately harms human skin most. 

Oklahoma 
STUDENT(S): Lina Guerrero, Grant Chrapla, Ashton Williams, Eric Bates, Joy Fortner, Nicol 

Whinery, Gabriel Johnson, Jay Karvia, Alejandro Torres 

INSTITUTION: Tulsa Community College  

FACULTY ADVISOR: Diana Spencer 

POSTER TITLE: CO1 MICROGENOMIC IDENTIFICATION AND PHYLOGENETIC 

EVALUATION OF ARACNIDA AND INSECTA SPECIES 

DISPLAY AREA: 48 

ABSTRACT: The purpose of this study was to compare phylogenetic relationships of Oklahoma 

Arthropoda organisms through discriminate analysis of the cytochrome c oxidase subunit I (COI) gene. 

COI codes for an enzyme in cellular respiration, and the 650-base nucleotide fragment on the 5’end of the 

mitochondrial gene is designated as the universal barcode of life in animals. DNA was extracted, and 

amplified through polymerase chain reaction with the LCO1490 and HCO2198 primers. Products were 

quantified, purified, and sequenced. Electropherograms were analyzed and trimmed, with contigs 

assembled. The data were analyzed using a Maximum Likelihood clustering method; genetic distances 

were visualized in Jalview. The katydid grasshopper samples were highly conserved. Although our 

samples were not professionally identified morphologically, they were analyzed through NCBI BLAST 

with divergences and similarities often verified. Seven of the twenty original samples were 

phylogenetically placed. Consistent with our expectations, the spiders and insects showed marked genetic 

similarities with some unexpected aberration. 

 

 

 

 

 

 

 

 



Oregon 
STUDENT(S): Paige Glydersleve 

INSTITUTION: Portland Community College 

FACULTY ADVISOR: Josephine Pino, Jonathan Wherry 

POSTER TITLE: A STATISTICAL ANALYSIS OF WOMEN IN STEM COURSES AT 

PORTLAND COMMUNITY COLLEGE 

DISPLAY AREA: 49 

ABSTRACT: It is well-recognized that there is a strong need for more gender diversity in STEM 

education and in the workforce.  A 2011 executive summary from the U.S. Department of Commerce 

showed that in 2009, of the 21.4 million women in the labor force who had college degrees, only 2.5 

million of them held STEM degrees.  Of that 2.5 million who held STEM degrees, only 26% of them 

were working in STEM fields.  This gender gap is a detriment to our scientific knowledge and the ethical 

application of technology. Scientists, mathematicians, and engineers bring their life experiences to their 

work, so a diversity of perspectives best serves the global community.  This study was a statistical 

analysis of Portland Community College’s Institutional Effectiveness Data for three consecutive 

academic years (2011-2012, 2012-2013, and 2013-2014) to see how many women were taking STEM 

courses at PCC.  The academic programs analyzed were: Biology (BI), Bioscience Technology (BIT), 

Chemistry (CH), Computer Information Systems (CIS), Computer Science (CS), Engineering (ENGR), 

Environmental Science (ESR), Geology (G), Mathematics - college level (MTH), Microelectronics 

Technology (MT), and Physics (PHY).  The working hypothesis was that certain fields such as Computer 

Science and Engineering would have lower participation rates by females, reflective of national trends, 

while others such as Chemistry and Biology would have a greater participation rate.  Overall the 

hypothesis was supported. Microelectronics, Computer Science, and Engineering had the lowest female 

participation rates, but progress is being made in all fields.  Microelectronics Technology has grown from 

16.2% enrollment in the 2011-2012 academic year to 23% enrollment in 2013-2014.  There were 

surprising results as well.  Environmental Science has almost equal gender participation and women are 

the majority participants in Bioscience Technology courses.  The data in this study came directly from the 

college’s Office of Institutional Effectiveness; however, the weakness of this study is that it wasn’t 

possible to isolate upper-level courses for any academic program except Mathematics.  The conclusions 

found in this analysis are indicators that suggest what steps need to be taken to find out how many women 

actually are involved primarily in STEM fields at PCC. (1) Analysis of individual 200-level courses for 

female participation. (2) Identification of female science majors/transfer students outside of technical 

programs  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Emmett Hunnicutt 

INSTITUTION: Portland Community College 

FACULTY ADVISOR: Jan Just 

POSTER TITLE: SPEED OF STARCH HYDROLYSIS IN AN ANIONIC DETERGENT: A 

COMPARISON OF BACTERIAL AND FUNGAL ?-AMYLASE 

DISPLAY AREA: 50 

ABSTRACT: In many laundry and dish washing detergents, enzymes are added because of their ability 

to break down large and tough stains.  When the larger stains are broken down into smaller, simpler, 

monomers, they can readily be removed by the surfactant molecules contained in a detergent.  One of the 

enzymes that is commonly added to many of these detergents is α-Amylase. The enzyme α-amylase 

catalyzes the hydrolysis of large starch polymers into the components glucose monosaccharides and 

maltose disaccharides. After the α-amylase enzyme hydrolyzes the starch, surfactant molecules in the 

detergent can then aggregate around the glucose and maltose, forming a micelle that can be readily lifted 

off the surface being cleaned. In this experiment, the effectiveness of α-amylase from two different 

microorganisms were compared in an anionic detergent. One source of α-amylase came from the bacteria 

Bacilis subtilis, and the other came from the fungus Aspergillus oryzae.  Through serial dilutions, 

different concentrations of α-amylase were obtained from each source and then mixed with a fixed 

amount of a water and detergent solution. Starch was then added and tested for its presence in the solution 

using an I₂KI solution.  The speed of hydrolysis was measured for each α-amylase concentration from 

each microorganism.  The experiment showed that derived B.subtilis α-amylase was able to hydrolyze 

starch in the anionic detergent solution much faster at each concentration compared to the derived 

A.oryzae α-amylase. Within the time constraint set, derived A.oryzae α-amylase was very ineffective in its 

ability to completely hydrolyze starch, showing little to no starch hydrolysis in all of the concentrations 

tested.  Because detergent companies not only focus on the concentration and rate of hydrolysis of the α-

amylase they add into their detergents, but also on the monetary cost of obtaining α-amylase from 

different organisms, future studies should be undertaken that go into more detail comparing the price of 

each α-amylase to the concentration used and the starch hydrolysis rate.   

 

STUDENT(S): Fangzhou Luo, Nicholas Wagner 

INSTITUTION: Portland Community College 

FACULTY ADVISOR: Josephine Pino, Lisa Brown-Istvan, Jen Peters 

POSTER TITLE: MORPHOLOGICAL AND GENETIC IDENTIFICATION OF TWO MOSS 

SPECIES DENDROALSIA ABIETINA AND ORTHOTRICHUM LYELLII 

DISPLAY AREA: 51 

ABSTRACT: Mosses (Bryophytes) have many ecological significances: They contribute to water 

retention, serve as food source for a variety of organisms, and in some cases they can indicate air 

pollution. Morphologically, mosses are flowerless plants that grow on an abundance of substrates like tree 

trunks, rocks, roofs—almost anywhere that’s moist and shady. However, due to the minute details of their 

morphological characteristics, identification to species can be inaccurate without the aid of genetic 

methods. DNA barcoding is an approach developed for characterizing species of different organisms. By 

sequencing a segment of well-conserved gene locus—the DNA barcode—animal and plant species can be 

identified in a more reliable and accurate way. In this project, samples of mosses were collected from the 

forest located on Portland Community College Rock Creek Campus, and were first identified using 

botanical keys and illustrations. Then, a 1200-nucleotide long sequence of the large subunit chloroplast 

DNA rbcL was utilized to help identify the species of these moss samples. 

 

 

 



STUDENT(S): Michael Belcher 

INSTITUTION: Portland Community College 

FACULTY ADVISOR: Josephine Pino 

POSTER TITLE: THE EXPLORATION OF PLANT REGENERATION USING 

PROTOPLASTS DERIVED FROM THE TISSUE OF LOCAL MOSS SPECIES 

DISPLAY AREA: 52 

ABSTRACT: Abstract:  The main goal of this research is to develop a procedure for the extraction of 

protoplasts, and subsequent culturing of these cells, from the tissue of moss.  I hope to develop a 

procedure to aid in the research of genetic modification of plants to be utilized by the professors and 

students at PCC.  One unique characteristic of any plant cell is that they have the ability to propagate 

indefinitely in culture, whereas animal cells may only undergo a limited number of divisions.  Another 

unique characteristic is that plant cells are totipotent, where one cell (under the right hormonal conditions) 

has the ability to regain the competence to express the whole genetic potential of the entire organism.  

This makes plant cells incredible easy to modify and then clone.  With nonvascular plants like moss, a 

single protoplast (a plant cell that has been stripped of its cell wall through enzymatic digestion of the 

components of the cell wall) can act as a spore, and develop to a mature plant without the presence of any 

growth hormones. A single moss protoplast will develop filamentous protonema, mimicking a 

germinating moss spore. While hormones are not needed, auxins in the medium will aid in the 

development and establishment of these protonema.  Moss was chosen for this research, due to the fact no 

PGR’s, or phytohormones were needed for regeneration, along with its relative abundance in the area.    

Another area of interest is the ability to genetically modify a protoplast.  While the cell wall has been 

degraded, it is possible to access the cell’s nucleus, allowing for modification of its DNA.  After 

modification this cell can then be cultured, and the entire organism regrown with the new modified 

genetic code.  This idea and procedure has countless research, economic, and educational applications 

that will be further explored.  The hope is to eventually be able to culture protoplasts from an angiosperm, 

or flowering plant, and using the right PGR balance, regrow the entire organism from a single or small 

group of cultured cells.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



South Carolina 
STUDENT(S): Rossana Cubillan 

INSTITUTION: Piedmont Technical Community College 

FACULTY ADVISOR: Tracy Wright 

POSTER TITLE: ROCK CREEK AREA WATER QUALITY ANALYSIS:  ROCKY CREEK 

AND ROCK CREEK POND 

DISPLAY AREA: 53 

ABSTRACT: Water’s most important use is to be a resource for life. Aquatic and human lives depend 

on good and healthy sources of water in order to survive. Stream monitoring is one way to determine the 

general health of a watershed. This particular study is part of an ongoing research project conducted by 

various students at Piedmont Technical College in which the water quality of a stream called Rocky 

Creek is analyzed and compared to the water quality of a pond located in the area of Rocky Creek. This 

particular stream and pond is located in the city of Greenwood, SC. Several chemical tests were 

performed in that particular area that allowed the ranking of the two watersheds to be in good standards. 

The studies conducted included: amounts of dissolved oxygen, nitrates, pH, phosphates, turbidity, and 

presence of coliform, temperature, total dissolved solids, and biological oxygen demand. All mentioned 

parameters were tested to obtain a Water Quality Index Value (WQI) using the Carolina Exploring the 

Quality of Natural Waters Kit Manual. In addition to the WQI, the two watersheds were tested for 

alkalinity, salinity, hardness, and conductivity. The water quality of Rock Creek Pond was also analyzed 

in order to create a comparison between its water and the water of Rocky Creek. During heavy rain, Rock 

Creek Pond will over flow and its water will run to Rocky Creek, therefore creating a comparison 

between the two is vital for understanding the overall health of Rocky Creek.  

STUDENT(S): Megan Strutko 

INSTITUTION: Piedmont Technical Community College 

FACULTY ADVISOR: Tracy Wright 

POSTER TITLE: ANALYSIS OF THE CHEMICAL AND PHYSICAL PROPERTIES OF 

ROCKY CREEK 

DISPLAY AREA: 54 

ABSTRACT: Water quality is a very important aspect of a healthy environment. Throughout the 

duration of the spring 2015 semester at Piedmont Technical College, an undergraduate research project on 

the water quality of Rocky Creek located in Greenwood, SC was conducted. Water quality studies were 

performed in order to understand whether or not Rocky Creek was a suitable environment for aquatic life. 

Multiple trips were taken to the creek where many physical and chemical aspects of the channel were 

investigated.  The main parameters studied were the channel dimensions, velocity, pH, dissolved oxygen, 

nitrates, temperature, and weather conditions.  Details of these tests are discussed and their trends are 

analyzed. Along with this data, a comparison to past research was analyzed and differences are discussed.  

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Thao Vu 

INSTITUTION: Piedmont Technical Community College 

FACULTY ADVISOR: Tracy Wright 

POSTER TITLE: GREENWOOD AREA WATER QUALITY MONITORING 

DISPLAY AREA: 55 

ABSTRACT: A study of Rocky Creek and Rock Creek Pond in the Wilson Creek watershed, and of 

Lake Greenwood in Greenwood County South Carolina was conducted. Rock Creek Pond spills into 

Rocky Creek, which ultimately flows into Lake Greenwood. Samples of water were tested onsite and in 

the lab to determine the value of the following quality metrics: water temperature, acidity/pH, phosphate 

and nitrate levels, turbidity, dissolved oxygen, biological oxygen demand, total dissolved solids, and 

coliform bacteria. These data are used to determine the overall Water Quality Index (WQI) as a measure 

of the health of the water bodies studied. The relative WQI of Rock Creek Pond, Rocky Creek, and Lake 

Greenwood is established. Trends in WQI for Rocky Creek and Rock Creek Pond are identified, and the 

impact of water quality on the ecosystem and public health is discussed.  

Tennessee 
STUDENT(S): Tyler Belisle  

INSTITUTION: Volunteer State Community College 

FACULTY ADVISOR: Parris Powers 

POSTER TITLE: DETERMINATION OF GLUCOSE USING O-TOLUIDINE AS 

INDICATOR IN AN EXPERIMENTAL DESIGN OF VARIOUS PRE-TREATMENTS OF 

KUDZU AND SWITCHGRASS 

DISPLAY AREA: 56 

ABSTRACT: The acetic acid-o-toluidine method for measuring glucose concentration was studied to 

determine quantity released in the chemical pre-treatment of feedstock, kudzu and switchgrass. A 6% 

ortho-toluidine in glacial acetic acid solution was chosen as the reagent for glucose. One of the pre-

treatment methods, which entailed the use of peroxides and glucose test strips, was not feasible. Changes 

in concentrations and conditions were performed manually and by continuous variation. Absorbances 

from 610 to 650 nm were examined with a number of different concentrations. Standard curves were 

produced looking for the range, which produced the greatest confidence for the detection of glucose. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S):  Kokob Menghistu, Graham Gaines, Philip Martinez, Tyler Belisle, Joseph 

Broome, Joel Larson, Paul Stafford, Cac Pham 

INSTITUTION: Volunteer State Community College 

FACULTY ADVISOR: Parris Powers and Billy Dye 

POSTER TITLE: A COURSE-WIDE ANNOTATION OF THE ACIDIANUS HOSPITALS 

GENOME AS A CROWD SOURCING UNDERGRADUATE RESEARCH PROJECT. 

DISPLAY AREA: 57 

ABSTRACT: More than ten thousand genomes have now been completed.  However, very few have 

been extensively annotated by human inspection, and automated annotation algorithms have left large 

numbers of hypothetical open reading frames (ORFs) without any functional attribution.  As a result, 

there is a great need for manual genome inspection and annotation.  Genome annotation requires no 

material investment other than an internet connection and is highly flexible in regard to the number of 

students involved and the time commitments of each. Such research is particularly well-suited to the 

community college setting. Genome annotation projects are a unique opportunity for students to learn 

concepts from bioinformatics and molecular biology. The nature of this endeavor supports the open-ended 

nature of science as they form and investigate their own hypotheses that stem from their discoveries.We 

have initiated a long-term undergraduate research program in genome annotation utilizing the Microbial 

Genome Annotation Network (MGAN).  Students work collectively and collaboratively toward the 

bioinformatic analysis and annotation of every identified ORF in the genome of an archean, Acidianus 

hospitals.  A. hospitals is an acidothermophile in the order Sulfolobales and is a host for AFV1, the model 

filamentous lipothrix virus.  It has a small genome (2.13 Mb) containing 2,389 predicted ORFs, 

approximately half of which have been assigned putative functions. In our program, students utilize the 

GENI-ACT website (www.geni-act.org) maintained by MGAN to access DNA sequences for analysis, 

share results in an electronic notebook, and with instructor oversight, submit their updated annotations to 

the A. hospitals genome database.  We have taken a very flexible, crowdsourced approach in which 

students work independently on their own time then discuss their results with each other and with 

instructors through online communications and weekly meetings.  This allows the involvement of an 

expandable number of students with differing levels of time commitment, thus opening the project to as 

many students as possible. 
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Texas 
STUDENT(S): Andrea Alfonso, Amber Goins, Elyse Grilli 

INSTITUTION: Del Mar College 

FACULTY ADVISOR: Elda Sanchez, Sara Lucena, Daiyuan Zhang 

POSTER TITLE: PURIFICATION AND ISOLATION OF DIMERIC DISINTEGRINS 

FROM THE VENOM OF BROAD-BANDED AND TRANS-PECOS COPPERHEADS AND 

THEIR EFFECTS ON BLOOD PLATELETS 

DISPLAY AREA: 58 

ABSTRACT: The vast amounts of toxins within the venom of snakes, while known to cause medical 

emergencies, have various biological functions.  Many of the same properties in venoms that make them 

so dangerous during envenomation, once characterized and understood, have potential to be used in 

treatments for several medical conditions. We hypothesize that once isolated, purified, and characterized 

these proteins could have therapeutic significance in the treatment of heart attacks, strokes, preventing the 

metastasis of tumors, and several other medical conditions. Chromatic steps for purifying molecules from 

snake venoms depend on their physical and chemical characteristics. These molecules can exhibit strong 

inhibition of integrin-dependent cell adhesion and platelet aggregation. Reverse-phase High Performance 

Liquid chromatography, the separation of molecules based on their hydrophobicity was utilized to isolate 

disintegrins from the venom of the Broad-Banded copperhead (Agkistrodon contortrix laticintus) and the 

Trans-Pecos copperhead (Agkistrodon contortrix pictigaster). Anti-platelet aggregation activity of the 

fractions collected from both snakes was tested on whole human blood and results showed that they 

inhibit platelet aggregation. Platelet aggregation inhibitors work in different places of the clotting cascade 

and prevent platelet adhesion, therefore no clot formation. Through SDS-PAGE analysis, the fractions 

collected from both snakes were run under non-reduced and reduced conditions. The results from both the 

SDS-PAGE and through N-terminal sequencing suggest that the fractions collected from the Trans-Pecos 

copperhead are a homo-dimeric disintegrin and the fractions from the Broad-Banded copperhead are a 

hetero-dimeric disintegrin. Disintegrins are known to affect cell-cell and cell-matrix interactions, which 

disturbs the function of clot formation. These qualities can be of use in the development of more effective 

drugs for numerous conditions and diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Kimberly Austin 

INSTITUTION: Lone Star College-Montgomery 

FACULTY ADVISOR: Daniel Kainer 

POSTER TITLE: A MRSA GENE SEQUENCE SUGGESTING POSSIBLE 

MYROSTOLYATION IN PROKARYOTES 

DISPLAY AREA: 59 

ABSTRACT: Bacterial phylogeny, the classification of bacterial strains and species, was originally 

based on morphological characteristics, on results from chemical assays (e.g. Gram Stain) and on results 

from immunological assays (e.g. ELISA). Over time, bacterial classification schemes began to exploit the 

highly variable nature of rRNA and ribosomal protein sequences in bacterial populations. However, the 

vast number of genome sequences readily available has enabled a new form of genomics-based 

classification. The National Center for Biotechnology Information (NCBI) database was used to find the 

complete genomes of 12 different strains of Staphylococcus aureus. Supercomputer-based dot plot 

analysis, which is frequently used to isolate divergent genomic regions between organisms, allowed for a 

genome wide comparison of these strains. BLAST analyses of highly polymorphic regions predicted 

potential proteins coded for by these sequences. Interestingly, Methicillin Resistant Staph Aureus 

(MRSA) exhibited a coding region predicting a protein that can be myristoylated, a post-translational 

modification thought to be specific to eukaryotes. Myristoylation is the covalent attachment of myristate, 

a 14-carbon saturated fatty acid, to the N-terminal glycine of proteins. Myristoylproteins have diverse 

functions involving numerous signal transduction cascades. Generally, myristoylation is an irreversible 

protein modification that occurs co-translationally following the removal of the initiator methionine 

residue by cellular methionylaminopeptidases which would not occur without this modification. 

Myristoylation promotes weak and reversible protein-membrane and protein-protein interactions. It 

typically acts with other mechanisms to regulate protein targeting and function. Though MRSA contains 

genes which code for proteins that can be modified by myristoylation, it is unknown whether the genes 

are functional and produce proteins capable of being myristoylated. Alternatively, these genes may have 

been inserted into MRSA’s genome during transduction and do not have biological functioning. Studies 

are ongoing to determine whether or not the myristoylation coding region was derived from a virus, and 

whether or not MRSA itself can myristoylate protein targets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Thomas Cosby 

INSTITUTION: Midland College 

FACULTY ADVISOR: Julio Valadares 

POSTER TITLE: COMPARATIVE STUDY OF THE PHOTOCATALYZED 

DEGRADATION OF METHYLENE BLUE USING DOPED AND CO-DOPED TIO2 

DISPLAY AREA: 60 

ABSTRACT: This study is an analysis of photodegradation rates of the model pollutant methylene blue 

using suspensions of the photocatalyst TiO2 doped with transition metals (Ag, Mo, Cu) and co-doped 

with Mo and F. The suspensions were tested in a stirred tank reactor (CSTR) under UV and visible light 

for real world viability. Doped samples were prepared by using a photodeposition method. Samples of 

different mole ratios of Ti to Mo, Ag or Cu were prepared under UV illumination (15W BLB lamp). In 

previous experiments in our laboratory, researchers demonstrated that TiO2 doped with certain transition 

metals showed a slight shift  toward absorbance of the red visible light region. However, the addition of 

fluorine to the TiO2 doped with transition metals such as Molybdenum showed a substantial increase of 

the rate of photodegradation. In our research we attempted to identify the most successful of these 

mixtures. The experimental results show that under visible light the inclusion of F or Mo produces a 

substantial improvement in the rate of reaction compared to those with only the pure TiO2 or TiO2 doped 

with a transition metal. These results demonstrate the potential of using TiO2 particles doped with Mo 

and F for high performance methods of destruction of organic contaminants in drinking water or in 

industrial/produced water. The doped photocatalyst samples were characterized by using different 

techniques such as Scanning Electron Microscopy, X ray microanalysis (SEM-EDX), and by using 

apparent absorption of the suspensions with UV-VIS spectroscopy. The latter method was also used to 

determine the band gap of the different samples. 

STUDENT(S): Nicole Edwards 

INSTITUTION: Del Mar College 

FACULTY ADVISOR: Robert Hatherill, Daiyuan Zhang 

POSTER TITLE: MYCOBACTERIOPHAGE SCORPIA 

DISPLAY AREA: 61 

ABSTRACT: Based on genomic architecture mycobacteriophage are some of the most diverse life 

forms on earth. Phage genomes are highly mosaic yet contain highly conserved genes that mediate the 

phage life cycle. This diversity presents itself once the genomes of the phage are compared to each other. 

We used the bioinformatics program DNA Master to determine the coding regions of the 50,695 base pair 

sequence. The searchable database HHpred allowed Scorpia to be blasted against various species to 

determine which of the 94 genes have known function. We used Phamerator to compare the genomes of 

other mycobacteriophage and to find close relatives. The bioinformatics allowed interesting genes to be 

studied thoroughly.  

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Mary Goodwin 

INSTITUTION: Lone Star College-Montgomery 

FACULTY ADVISOR: Janeu Houston 

POSTER TITLE: EFFECTS OF PH/ACIDIFICATION ON THE GROWTH AND 

MORPHOLOGY OF THE COCOLITHEPHORE, EMILIANIA HUXLEYI 

DISPLAY AREA: 62 

ABSTRACT: The world’s oceans are extensively populated by the cocolithophoric microalga, 

Emiliania huxleyi.  This microorganism can be found in all marine environments, excluding the Polar 

Regions.  Previous studies have investigated the impact of E. huxleyi and its involvement as a major 

contributor to the oceanic carbon cycle, specifically with regard to calcite production and changing 

environmental conditions.   However, these correlations between E. huxleyi growth and environmental 

conditions are not well understood.  One crucial environmental condition requiring further investigation is 

ocean acidification, which results from rising levels of atmospheric CO2 because lower pH levels can 

interfere with the biology of all marine organisms that produce calcareous skeletons. This study uses two 

strains of E. huxleyi, UTEX LB1016 originally isolated from the English Channel, which was obtained 

from The Culture Collection of Algae at the University of Texas at Austin.  The second strain is a native 

strain collected from the waters in Galveston Bay (Texas).  Confirmation of this isolated native strain as 

E. huxleyi will be performed using 18S rRNA sequencing.  This study seeks to examine the effects of pH 

(range 4.0 -10.0) on the growth rates of E. huxleyi grown in liquid culture. Dynamic particle analysis will 

provide morphological data of the organisms grown at each pH over a wide pH range. The response to 

these changes will be observed visually, through phase contrast microscopy and image informatics 

analysis, along with daily monitoring of pH changes after initial set up.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Timothy Hall 

INSTITUTION: Lone Star College-Montgomery 

FACULTY ADVISOR: Daniel Kainer 

POSTER TITLE: DEVELOPEMENT OF A MEDIUM AND CULTURING TECHNIQUE TO 

INCREASE YIELD OF MICROALGAE PRODUCT 

DISPLAY AREA: 63 

ABSTRACT: Microalgae have received much attention as a potential source of renewable energy, and 

have a long history as a renewable feedstock.  Thousands of years ago, the Chinese used microalgae as a 

food source to avoid starvation; however, it was not until World War II that large-scale cultivation of 

microalgae first took place by the Germans to derive other useful products.  In recent years, microalgae 

have generated significant attention because of their increased productivity relative to other biomass 

feedstock.  Algae biomass can be directly used in agriculture and bioremediation applications.  In 

addition, algae derivatives hold much promise in the nutraceutical, pharmaceutical and bioenergy 

industries.  Though commercial scale open ponds have enabled companies to generate significant 

quantities of algal biomass, this approach’s potential is limited because of susceptibility to contamination, 

evaporation, and other hostile factors. To date, no cost effective alternative technology that circumvents 

these challenges while maintaining open pond-level productivity has been developed. Research and 

multiple trial runs were conducted on Scenedesmus dimorphus to develop a medium to optimize growth 

conditions and to increase the organism’s growth kinetics, which resulted in increasing culture density 

and product yield.  A conditioned medium was developed and tested with and against F2, an industry 

standard.  Careful monitoring of pH levels, cell morphology, and cell density under various conditions led 

to the development of a medium (PTS) that allowed algae culturing in chemostat-like conditions which 

resulted in a  nearly eight fold increase in cell density relative to cultures grown in F2.  A semi 

continuous, multi-step harvest process provided a means whereby the PTS medium could be separated 

from the algal mass and recycled.  The final result of these modified culture techniques was a super 

concentrated algal culture that yielded a final dry weight of 19 grams per liter, whereas open ponds 

typically yield 1 gram dry weight per liter, rendering this process much more effective than traditional 

approaches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Jim Markham 

INSTITUTION: Lone Star College-Montgomery 

FACULTY ADVISOR: Daniel Kainer 

POSTER TITLE: AQUAPONICS AS A REHABILATIVE PLATFORM FOR AT-RISK 

YOUNG MEN 

DISPLAY AREA: 64 

ABSTRACT: Recidivism is defined as “a relapse into criminal behavior, often after the person receives 

sanctions or undergoes intervention for a previous crime.” A landmark 1994 study of 300,000 released 

prisoners from 15 states indicated that the recidivism rate of these prisoners was an astonishing 67.5%. 

Many factors contribute to this disturbing statistic, most of which (e.g., prior arrests, domestic abuse, 

homelessness, dropping out of school, etc.) link these individuals to various high risk populations. 

Numerous programs are offered by governmental agencies and charitable organizations that aim to 

intervene in the lives of members of such populations, especially at young ages, in an attempt to break the 

cycles that lead to such poor life outcomes. The Gulf Coast Trades Center (GTCC) is an organization that 

serves at risk youths between the ages of 15-18. These teenagers work through structured programs to 

obtain their GED or high school diploma, their driving permit and one of several trade certificates within 

a 6-9 month period. Healing Hands Ranch (HHR) is a charitable organization that serves adult males of 

all ages to overcome homelessness, poverty and/or addiction through a holistic approach. HHR and 

GTCC recently initiated a United Way-funded partnership (the Independently Healthy Program or IHP) to 

train participants at both locations to become empowered to develop a community of sustainable culture 

in an attempt to reduce recidivism in these young men. Many precedents exist supporting the efficacy of 

such programs, most notably the “Insight Garden Program” at San Quentin State Prison which has 

reduced recidivism among its participants to less than 10%.A serendipitous confluence of events has 

dramatically accelerated the progress of the IHP. Specifically, the Lone Star College Biotechnology 

Institute (LSCBI) recently established an undergraduate research platform to develop a significant campus 

aquaponics infrastructure that will enable myriad educational opportunities for college and area high 

school students regarding environmental science, agriculture and biotechnology. During the initial months 

of this project, however, numerous practical obstacles impeded progress. The intersection of the IHP with 

this LSCBI initiative made possible a mutually beneficial relationship between the two programs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): David Morales 

INSTITUTION: Lone Star College-Montgomery 

FACULTY ADVISOR: Daniel Kainer 

POSTER TITLE: A (MODIFIED) ?INDY 23? AQUAPONICS SYSTEM AS A TOOL FOR 

SUSTAINABLE AGRICULTURE AND ENVIRONMENTAL EDUCATION 

DISPLAY AREA: 65 

ABSTRACT: As climate change and an ever growing global population continues to stress our planet's 

ability to sustain us, we must look to new and innovative methods of food production to meet mankind's 

nutritional needs. Aquapnonics, a sustainable agricultural approach in which the biochemistry of bacteria 

are exploited to enable the parallel cultivation of fish and agriculture in a nutrient rich environment, has 

proven to be a viable alternative to conventional farming. Aquaponics offers numerous advantages 

relative to traditional agricultural practices, including as much as a fifty-fold reduction in water 

utilization, a higher potential density for crops and a requirement that the crops and fish be grown in an 

antibiotic- and pesticide-free environment. Utilizing our modified Indy 23 system, we are attempting to 

integrate a living food web into conventional aquaponic food production practices by introducing the 

eukaryotic alga Nanochloropsis oculata, the cyanobacterium Arthrospira platensis (i.e., Spirulina), the 

larvae of the black soldier fly Hermetia illucens and the euryhaline rotifer Brachionus plicatilis as nutrient 

sources for the reared fish. The fish, in turn, feed into the nitrogen cycle of plant cultivation, effectively 

"closing the loop" in the aquaponic food cycle. Once fully operational, our modified Indy 23 system will 

be a truly innovative system, able to produce food efficiently with less water, waste, energy, and 

eliminating the need for inorganic feed sources, pesticides, and fertilizers producing a genuinely 100% 

organic source of global nourishment. Moreover, because of the integration of a balanced ecosystem into 

this platform, this “living laboratory” will serve as an educational platform for students studying biology, 

environmental science and numerous additional STEM disciplines. 

STUDENT(S): Sarah Mullenax, John Ramirez 

INSTITUTION: Del Mar College 

FACULTY ADVISOR: John Hatherill and Daiyuan Zhang 

POSTER TITLE: EXPLORATION OF GENETIC FACTORS INVOLVED IN 

BACTERIOPHAGE TEMPERATE LIFE CYCLE BY ISOLATION AND ANNOTATION OF 

NOVEL MYCOBACTERIOPHAGE CHUPACABRA 

DISPLAY AREA: 66 

ABSTRACT: Bacteriophages are viruses that survive by infecting and then replicating using a bacterial 

host’s genetic machinery, which leads to the destruction of the host cell.  Bacteriophages’ diversity of 

attributes, while still being specialized to their host, appeals to the need for continuing research into their 

survival mechanisms. Bacteriophages and their host bacteria are locked in an evolutionary struggle that 

has led to the development of new defense mechanisms and new methods of infection.  Given the rise in 

antibiotic resistant bacterial species, bacteriophages may offer a new alternative for combating bacterial 

infections. During this project, the novel bacteriophage, named Chupacabra was isolated and its genome 

was sequenced.  Chupacabra belongs to the cluster A and subcluster A10 of bacteriophages and predates 

on Mycobacterium smegmatis.  After culturing, Chupacabra was revealed to have a temperate life cycle. 

Each plaque was approximately 3mm in diameter. Classification was assisted by images taken from a 

Transmission Electron Microscope, as well as bioinformatic analysis of Chupacabra's genomic DNA. 

Chupacabra’s capsid and tail were observed to be 60nm in diameter and 140nm long, respectively. The 

quality and quantity of DNA harvested from Chupacabra was measured through restriction enzyme 

processes. After DNA sequencing, Chupacabra’s genome was determined to be 50,286 base pairs in 

length.  Bioinformatic annotation of Chupacabra’s genome revealed select genes were atypical when 

compared to other lytic cluster A bacteriophages. Hypothesis: It is assumed that key dissimilarities 

between Chupacabra’s genome and that of typical lytic cluster A bacteriophages, contributes to 

Chupacabra’s ability to vacillate between temperate and lytic life cycles. 



 

STUDENT(S): Reavelyn Pray  

INSTITUTION: Del Mar College 

FACULTY ADVISOR: John Hatherill and Daiyuan Zhang 

POSTER TITLE: ANNOTATION OF THE NOVEL MYCOBACTERIOPHAGE ?SCORPIA? 

AND INVESTIGATION OF THE CONSERVED GENE RECB-LIKE EXONUCLEASE 

DISPLAY AREA: 67 

ABSTRACT: Phage are found virtually anywhere you find bacteria. We isolated a novel phage, 

‘Scorpia,’ from soil in Corpus Christi, TX. ‘Scorpia’ is classified as a cluster A5 phage and is most 

closely related to mycobacteriophage ‘Benedict’. Using DNA Master, HHpred, and Phamerator, we 

annotated the genome phage ‘Scorpia,’ identifying the locations of genes, as well as finding their 

functions. Cluster A5 phages like ‘Scorpia’ can have some of the same genes as their bacterial hosts. 

Certain functions, such as RecB exonuclease, can be found in both phage and host. By elucidating the 

mechanism of a RecB-like exonuclease in phage, we likely can give insight into the hosts’ function. RecB 

is used to repair damaged DNA. We hypothesize that investigating the highly conserved genes found in 

mycobacteriophage ‘Scorpia’ will allow researchers to discover novel methods to fight bacterial diseases. 

In the future, we may target and knockout these genes, potentially dismantling a bacteria’s ability to heal 

itself and increasing the efficacy of antimicrobial therapy by creating a synergistic effect with traditional 

antimicrobial therapy.  

 

Washington 
STUDENT(S): Lia Andrews 

INSTITUTION: Edmonds Community College 

FACULTY ADVISOR: Thomas Murphy 

POSTER TITLE: WILDLIFE MONITORING FOR CULTURAL DEVELOPMENT AT TWO 

SISTERS RETURN 

DISPLAY AREA: 68 

ABSTRACT: The goal of this research is to minimize the impact of human development on the 

surrounding ecology of Two Sisters Return (TSR) in Snoqualmie, WA by determining the wildlife 

species present and documenting patterns in their activity. Since January 2012, through collaboration 

between the Snoqualmie Tribe, the City of Snoqualmie, and various Learn and Serve Environmental 

Anthropology Field (LEAF) School student groups, data has been gathered through the use of two 

Reconyx Wildlife Cameras mounted near the potential development site, physical site tracks, wildlife 

tracking, and coordinate mapping. Students and faculty collected the data quarterly and analyzed it by 

composing essays and presentations including graphs and charts of the updated information. Findings 

consistently reveal a significant amount of indigenous wildlife using TSR for breeding, nesting and 

migration purposes. The results of this research can be used towards mindful human development at the 

site. 

 

 

 

 

 

 

 

 

 



STUDENT(S): Alexandra Bernhard, Emily Olsen 

INSTITUTION: Everett Community College 

FACULTY ADVISOR: Ardi Kveven, Robin Araniva 

POSTER TITLE: HEAVY METAL CONCENTRATIONS IN MARINE INVERTEBRATES 

DISPLAY AREA: 69 

ABSTRACT: At the Ocean Research College Academy (ORCA), an early college program at Everett 

Community College, students engage in boat-based research utilizing data that is collected monthly at 

five locations incorporating chemical, physical, geological and biological parameters. Previous studies 

demonstrate the presence of heavy metals in sediment and marine invertebrates. Human derived activities 

contribute heavy metals, including zinc, lead, copper, cadmium, mercury, and arsenic to the estuary and 

the greater sound. From previous work in the spring and summer of 2014, heavy metal concentration in 

benthic marine invertebrates was investigated. Based on the background sediment data, the levels in 

marine invertebrates, specifically ghost shrimp, Neotrypaea californiensis, and various crab species, 

showed a trend of bioaccumulation of heavy metals. Copper levels in the sediment were under 15 mg/Kg 

while the ghost shrimp levels ranged from 200-400 mg/Kg. Zinc levels in the background sediment were 

under 50mg/Kg while ghost shrimp levels were above 80mg/Kg. Arsenic also bioaccumulated in the 

ghost shrimp tissue to 10 mg/Kg while the sediment levels were under 5 mg/Kg. In order to better 

understand the impact and significance of the bioaccumulation, further testing of specific internal organs 

from two invertebrates species was conducted. For both the crab and shrimp, the focus was on testing the 

hepatopancreas, an organ that regulates heavy metal levels in crustaceans, for evidence of elevated levels 

of heavy metals. Tissue from the hepatopancreas from both organisms was analyzed under a microscope 

to visualize any damage to the tissue and compared to pictures of unaffected tissue. Crabs exoskeleton 

and muscle tissue were also isolated and tested separately. 

STUDENT(S): Sierra Bonilla. Todd Cole, Anya Pollard 

INSTITUTION: Lake Washington Institute of Technology 

FACULTY ADVISOR: S. Fatherazi 

POSTER TITLE: MITOCHONDRIAL CYTOCHROME -C- OXIDASE 1 GENE (MT-CO1 

GENE) EXPRESSION IN PACIFIC NORTHWEST SALMON SPECIES 

DISPLAY AREA: 70 

ABSTRACT: This research project focused on the study of the mitochondrial Cytochrome -c- Oxidase 

1 gene (mt-CO1), in close salmon species of the Pacific Northwest. The mt-CO1 gene encodes for a 

protein located in most eukaryotic cells called Cytochrome-c-Oxidase 1. More specifically, this protein is 

located in mitochondria and plays an extremely important role in cellular metabolism. The mt-CO1 gene 

has become the standard sequence for a technique called DNA Barcoding. The idea of this technique is to 

compile mt-CO1 gene sequences in a database in which researchers can use computer software to 

accurately identify a species and analyze the subtle differences between them from a small tissue sample. 

This allows taxonomists to accurately identify new species, and track changes in a given population of 

organisms. The laboratory techniques used in this research project included DNA extraction, polymerase 

chain reaction (PCR), gel electrophoresis, DNA imaging, gene sequencing and analysis using Mega 

Software. Our results indicated expression of the identical mt-CO1gene within northwest salmon species.  

The Department of Science at Lake Washington Institute of Technology (LWIT) is currently in the 

process of reforming the existing Cellular Biology 211 course by implementing the CURE model (Course 

Undergraduate Research Experience), of CCURI. With this implementation, biology students have the 

opportunity to get exposure to innovative and advanced research methodologies and techniques. In this 

project we collaborated with Dr. Erica Cline from the Department of Environmental Science and Studies, 

University of Washington, Tacoma, WA. 

 



STUDENT(S): Maggie Bowen 

INSTITUTION: Everett Community College 

FACULTY ADVISOR: Ardi Kvenen  

POSTER TITLE: QUANTIFYING EELGRASS DISTRIBUTION IN RELATION TO 

TURBIDITY 

DISPLAY AREA: 71 

ABSTRACT: An indicator species of biological integrity, eelgrass (Zostera marina), grows in the 

shallow, subtidal meadows inhabited by juvenile salmon, crabs, herring eggs, nudibranchs and many 

other marine invertebrates, providing protection and stable substrate for these ecologically valuable 

species. Subsequently, harm to the eelgrass population has repercussions throughout the food web and 

throughout the environment because the roots of the grass stabilize sediment in which they grow. In 

August 2015, the removal of a World War II era oil dock and the associated piers will commence. Recent 

Washington State Ferry dock construction projects include mitigation efforts to minimize disturbance to 

eelgrass beds; this construction project includes monitoring for any degrading in neighboring eelgrass 

beds due to increased turbidity from dredging. A real-time mooring managed by the Washington State 

Department of Ecology and in partnership with the Ocean Research College Academy (ORCA) added a 

turbidity sensor to the CTD to further monitor suspended sediments. ORCA students observed the 

eelgrass population in Possession Sound starting in February 2015 to identify correlations between 

eelgrass near the Mount Baker Ferry Terminal and turbidity, while collecting data on other water quality 

parameters including temperature, salinity, chlorophyll, and nutrients in terms of the eelgrass population. 

GIS mapping established a baseline extent for the eelgrass bed and allowed conclusions to be drawn about 

changes in area and location of the eelgrass. 

STUDENT(S): Shawnna Cabanday, Abby Goetz, Kyla VanHorn, Victoria Beavers 

INSTITUTION: Everett Community College 

FACULTY ADVISOR: Josh Searle, Ardi Kveven, Robin Araniva 

POSTER TITLE: NUTRIENT VARIATION IN THE POSSESSION SOUND: ASSESSING 

THE ABUNDANCE OF NITRATES AND PHOSPHATES IN THE SNOHOMISH RIVER 

ESTUARY SYSTEM 

DISPLAY AREA: 72 

ABSTRACT: Within the Puget Sound basin, the nutrients phosphate and nitrate play an essential part in 

the process of photosynthesis for microscopic organisms, such as phytoplankton. The students at the 

Ocean Research College Academy (ORCA), an early college Running Start program through Everett 

Community College, are concerned about the local rising nutrient levels in the Puget Sound and the 

decreasing dissolved oxygen (D.O.) levels due to eutrophication. Through monthly State of Possession 

Sound (SOPS) research cruises, nutrient samples, D.O. measurements, and temperature were collected at 

multiple sites with the use of a Niskin bottle and Yellow Springs Instrument (YSI). A spatial analysis of 

four sites during the spring of 2011-2014 was conducted in order to assess the amount of nutrients in 

Possession Sound with proximity to the Snohomish River. Phosphates and nitrates were compared at each 

individual site, linking the chemical features of seawater — temperature and D.O. — to the amount of 

nutrients in the water. It was hypothesized that sites closer to the Snohomish River would have increased 

nutrient abundance along with decreased D.O., however, data did not support this hypothesis being that 

locations closer to the river contained low amounts of nutrients and high D.O. levels. Geological 

differences at each site, where sites 3 and 4 had deeper water columns in comparison to sites 1 and 2, 

could have translated to greater amounts of nutrients closer to the Snohomish River, however, data did not 

elucidate the effects of a deeper water column. Another reason for heightened nutrients found at sites 3 

and 4 could be be due increased anthropogenic influences. Storm drains empty their bi-products near 

these sites and could possibly bring nutrient rich water, as well as ferry activity stirring up settled 

nutrients, however, further studies are needed to support this. 



STUDENT(S): Grace Coale 

INSTITUTION: Edmonds Community College 

FACULTY ADVISOR: Thomas Murphy 

POSTER TITLE: FISH AND WILDLIFE IN JAPANESE AND BIG GULCH 

DISPLAY AREA: 73 

ABSTRACT: Urban streams and their associated riparian zones in western Washington contain 

important fish and wildlife habitat. This report summarizes the results of two seasons of in-stream salmon 

spawner surveys from November and December 2013 and 2014 and three years of wildlife surveys using 

tracking and camera traps from January 2012 to December 2014. Students from the Learn and Serve 

Environmental Anthropology Field (LEAF) School at Edmonds Community College conducted the 

surveys in Japanese and Big Gulches in response to requests from the City of Mukilteo and Snohomish 

County Airport. The surveys demonstrate that adult coho have returned to Japanese Gulch for the third 

year in a row after the completion of a significant stream restoration project removing four major barriers 

to salmon migration. The surveys confirm reports of salmon (both coho and chum) returning to spawn in 

Big Gulch and provide the first evidence of coho pre-spawn mortality in this stream. The surveys add six 

news species to lists of known fish and wildlife using Japanese Gulch and confirm an additional 27 

species reported by other sources. This report initiates a new list of 34 species documented in Big Gulch, 

30 of which had not been reported in other consulted sources. Collectively, the surveys demonstrate the 

ecological value of these two urban streams as fish and wildlife habitat. With contributions from 122 

students, faculty, staff, and community members over a three year period, this project also demonstrates 

the value of citizen science and community engagement to the education of community college students 

and the endeavors of municipalities to protect fish and wildlife habitat. 

 

STUDENT(S): Karrin Leazer 

INSTITUTION: Everett Community College 

FACULTY ADVISOR: Josh Searle, Ardi Kveven, Robin Araniva 

POSTER TITLE: INFLUENCE OF THE SNOHOMISH RIVER ON WATER CHEMISTRY, 

NUTRIENTS, AND PLANKTON ABUNDANCE IN POSSESSION SOUND 

DISPLAY AREA: 74 

ABSTRACT: Possession Sound is located in the northeast arm of Whidbey Basin in Puget Sound, and 

is part of the larger estuary system of Puget Sound, with freshwater influence from the Snohomish River.  

The Snohomish River is the second largest river in the Puget Sound watershed, at 1,730 square miles 

(USGS).  It has many anthropogenic influences, including agricultural inputs from local farms, as well as 

influence from urban population centers along its banks.  It has the second largest wastewater treatment 

plant-WWPT- input in the region (USGS.)  Parameters such as temperature, salinity, dissolved oxygen 

(DO), chlorophyll, turbidity, nutrient, and plankton abundance would all fluctuate spatially in relation to 

the Snohomish River.  Initial questions about how the Snohomish River influences water chemistry, 

nutrients, and plankton abundance in Possession Sound led to data collection from March-May, 2015.  It 

was predicted that with proximity to the river, temperature and salinity would decrease, while dissolved 

oxygen, nutrients, turbidity, chlorophyll, and plankton abundance would all increase.  Temperature, 

salinity, DO, chlorophyll, turbidity, nutrient, and plankton samples were taken along a horizontal transect 

line from the mouth of the Snohomish River to Whidbey Island.  A CTD was used to determine the 

temperature, salinity, DO, chlorophyll, and turbidity data with depth.  A Niskin bottle was deployed at the 

halocline to collect nutrient concentrations and plankton abundances.  In an increasingly urbanized 

ecosystem, discovering the effect of a river influenced by agricultural and urban practices on water 

chemistry, nutrient loads, and plankton abundance, could help to determine how these parameters will 

change in the future, and could fuel further studies on how these changes will affect the ecosystem as a 

whole. 

 



STUDENT(S): Sophia Maggio, Mikayla Monroe, Isabel Quimby, Kayla Owens 

INSTITUTION: Everett Community College 

FACULTY ADVISOR: Ardi Kveven, Robin Araniva 

POSTER TITLE: THE EFFECTS OF STORM DRAIN PROXIMITY AND SNOHOMISH 

RIVER DISCHARGE ON HEAVY METAL CONCENTRATIONS IN THE POSSESSION 

SOUND 

DISPLAY AREA: 75 

ABSTRACT: The Possession Sound, an estuary located in Everett, WA, is influenced by the interaction 

of freshwater from the Snohomish River and seawater from the Puget Sound. Heavy metals enter the 

Snohomish River via anthropogenic runoff and erosion, and are transported downriver toward the 

Possession Sound. Since 2009, Ocean Research College Academy (ORCA) students have monitored 

heavy metal concentrations in benthic sediment within the Sound. In 2015, shore-based sediment samples 

were obtained from sites close to storm drains, and benthic samples were collected from sites near the 

Snohomish River and the Mukilteo Ferry Terminal. Samples were sent to the Everett Environmental Lab 

(EEL) for analysis of zinc, copper, arsenic, lead, cadmium, and mercury concentrations. It was 

hypothesized that the storm drain and ferry sites would exhibit higher heavy metal concentrations than 

sites near the Snohomish River, and that central Possession Sound would have lower concentrations due 

to low anthropogenic activity. Data were analyzed for prevalence of heavy metals relative to spatial 

distribution, with respect to possible point sources of contamination. Average heavy metal concentrations 

were highest at the river sites, with the highest zinc concentrations of 64.62 mg/kg and 47.96 mg/kg. The 

ferry site had an average zinc concentration of 40.09 mg/kg. In comparison, the concentrations at the 

storm drain sites were 34.60 mg/kg and 35.73 mg/kg, and were lowest in the central Sound, 27.52 mg/kg. 

Zinc had the highest mean concentration, followed by copper, arsenic and lead, while the remaining 

metals were present in trace amounts. Our data suggest that in areas with high river influence, heavy 

metal concentrations are greater due to the volume of river water and the composition of sediment found 

in rivers. High zinc and copper levels among all sites may be attributed to materials used for boats, but 

additional sources need to be investigated. A future study of particular interest involves determining the 

effects of seasonal pH fluctuations on the desorption of heavy metals from sediment; ocean acidification 

could play an additional role in pH variation and the subsequent desorption of heavy metals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Jessica Pal 

INSTITUTION: Edmonds Community College 

FACULTY ADVISOR: Mary Whitfield 

POSTER TITLE: DEVELOPMENT OF A QUANTITATIVE CHROMATOGRAPHIC 

METHOD TO ANALYZE HONEY FOR ADULTERATION 

DISPLAY AREA: 76 

ABSTRACT: There is an extensive interest in controlling the quality of local and commercial honey 

and detect its adulteration, both in the United States, and worldwide. Honey is a supersaturated natural 

solution of sugars in which fructose, glucose and sucrose are the most abundant monosaccharide. This 

study involved the development of a method to perform a quantitative analysis of the honey that we find 

in the store and the honey that is made by the honeybee colonies maintained on the campus of Edmonds 

Community for quality control and detection of adulteration. The thing-layer chromatography method 

was used with different solvent systems in order to determine the best way to analyze the different sugars. 

The method involves the chromatographic separation of fructose, glucose and sucrose in the honey on 

silica gel TLC plates, developed with ethyl acetate – pyridine – water – acetic acid, 6:3:1:0.5 (v/v/v/v), 

followed by dipping in an immersion solution. The dipping solution was first prepared with 2mg 

diphenylamine and 2mg aniline hydrochloride dissolved in 15ml phosphoric acid and 100ml acetone. 

Using this dipping solution, there was no observable color change that was seen for the spots of sugars on 

the TLC plates, giving no results after heating the plates for 15 minutes. The second dipping solution that 

was prepared with more concentrated amounts of each chemical: 1.23g diphenyl amine and 2.34g of 

aniline hydrochloride dissolved in 15ml of phosphoric acid and 100ml acetone. This second dipping 

solution showed a color change for each spotted sugar that travelled on the TLC plate. The development 

of different dipping solutions will be done in order to create the best method to analyze the separated 

sugars found in the honey. Results of this study will help us detect adulteration of honey by the thin-layer 

chromatography method that will be developed.  

STUDENT(S): Alyssa Scott 

INSTITUTION: Everett Community College 

FACULTY ADVISOR: Ardi Kveven, Robin Araniva 

POSTER TITLE: ANTHROPOGENIC INFLUENCES ON THE SNOHOMISH RIVER 

OTTER POPULATION 

DISPLAY AREA: 77 

ABSTRACT: North American river otters (Lontra canadensis) are an apex predator in the Snohomish 

River estuarine system, eating fish, crab, other small crustaceans, birds, and occasionally anthropogenic 

products. Students at the Ocean Research College Academy (ORCA), a marine biology program run 

through Everett Community College, have been conducting undergraduate research on the population. 

Non-invasive fecal sampling from three latrine sites located on the river have supplied information on the 

river otter’s diet, DNA, behavior, and diseases; this study will focus solely on diet and disease in relation 

to anthropogenic influences. Currently, over two-hundred fecal samples have been collected and 

dissected; of these samples, more than a quarter of them contain unknown spherical pellets. Since the 

river otter study began in 2012, these pellets have been assumed to be an anthropogenic plastic or silica-

based product, such as the industrially-used desiccants. However, microscopic imaging, thermal and 

hydraulic testing of the scat “plastics” have shown that they may not be anthropogenic products  but 

rather the eye lenses’ of Sculpin – a major food source for the Snohomish River otters. Potential diseases 

are also being studied as an aspect of anthropogenic influences on the river otter population. Using 

mediums such as Methyl red, Lactose, and Trehalose combined with fresh scat samples, diseases such as 

Salmonella enterica, Salmonella arizonae, and Salmonella choleraesuis – ailments that can be traced 

back to domestic animal scat and human pollution upriver– are being studied. 

 



STUDENT(S): Travis Thieme 

INSTITUTION: Edmonds Community College 

FACULTY ADVISOR: Rachel Wade 

POSTER TITLE: ASTROSPECTROSCOPY OF ALPHA LYRAE 

DISPLAY AREA: 78 

ABSTRACT: Identifying the matter that makes up the universe relies upon the use of Spectroscopy. My 

objective was to use Spectroscopy to study the spectrum of the star Alpha Lyrae, better known as 

Vega. Specifically, I worked to calibrate a newly purchased telescope CCD camera and software package. 

by verifying the Hydrogen in Alpha Lyrae by identifying the Hydrogen Balmer lines. While verification 

of the Hydrogen Balmer lines using the college's CCD Camera continues to be unsuccessful, analysis of 

data collected with a borrowed CCD video camera, has been successful. 
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