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1. Elizabeth B. Karslake, Kalamazoo College                                                                              Animal Behavior  
 

(Co-Authors: Dr. Cheryl S. Asa and Karen Bauman) 

Effects of aggression on breeding behavior, affiliation, and reproductive success of Channel Island foxes 
(Urocyon littoralis) on Santa Rosa  
 
The island fox (Urocyon littoralis) occurs on the Channel Islands off the coast of southern 
California.  Subspecies on Santa Cruz, Santa Rosa, and San Miguel Islands underwent dramatic 
population declines in the 1990s due to golden eagle predation. Following a successful captive breeding 
program all captive foxes were released back into the wild by 2008. During the breeding program video 
cameras were placed in fox pens to monitor pairs during the breeding season. From video footage, 
research was done on factors affecting island fox reproductive success but no study looked specifically 
at the effects certain behaviors. I addressed this by assessing the relationship between aggressive, 
affiliative, and sexual behaviors of fox pairs on Santa Rosa Island. I found no correlations between 
behavioral categories but male aggression in some pens increased slightly around the copulatory tie 
date.  Intra-pair aggression level did not affect reproductive success, but no pair exhibited extreme 
levels of aggression. Reproductive success of foxes may be affected by other factors, such as the age of 
the male or aspects of social compatibility between the male and female. Although all captive foxes on 
Santa Rosa were released back into the wild in 2008, these findings are still relevant to future breeding 
programs. Each of the Channel Islands is very susceptible to change, and it is possible that in the future 
the foxes will need to be brought back into a captive breeding program. 
 

2. Amelia Glazier, Alma College                                                                                                          Biochemistry                
 
(Co-Authors:  Dr. Karen Bell and Dr. Brandon Biesiadecki ) 
 
Post-translational Modifications of Myofilament Proteins: 3-Nitrotyrosine 
 
During myocardial ischemia-reperfusion, an imbalance of reactive oxygen species occurs in the heart. 
The reactive species nitric oxide and superoxide react to form peroxynitrite (ONOO-). ONOO- has a high 
affinity for tyrosine nitration, leading to the formation of 3-nitrotryosine (3-NT). Increased 3-NT levels 
have been correlated with extent of cardiac dysfunction. The myofilament proteins tropomyosin (Tm) 
and troponin (Tn), both critical to the regulation of the contractile process, contain several tyrosine 
residues hypothesized to be targets for 3-NT formation. The objective of this study was to evaluate the 
effects of 3-NT on tropomyosin and troponin. We employed an ELISA-based solid-phase protein binding 
assay to determine the effects of exposure to ONOO- on Tm-Tn interactions. Wild type whole human 
cardiac Tn was coated on 96-well plates. The wells were incubated with ONOO- treated bovine cardiac 
Tm. Bound protein was detected using CH1 anti-Tm primary and horseradish peroxidase-conjugated 
secondary antibody.  Data was obtained using UV-vis spectroscopy for serial dilutions of treated and 
untreated Tm. When bound in the presence of actin in a 1:7 ratio, a large decrease in Tm affinity for Tn 
was observed at high concentrations of ONOO-. Moderate concentrations of ONOO- may also result in 
decreased affinity. These preliminary findings indicate that 3-NT may weaken the interaction between 
Tm and Tn and thus have an effect on the contractile process. 
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3. Anand Divakaran, Calvin College                                                                                                    Biochemistry    
 
(Co-Authors: Ryan J. Martinie, Elizabeth G. Porter, Brandon J. Burkhart, David E. Benson, John E. Wertz 

Pahan I. Godakumbura) 

A Protein-Derived Cofactor Discovered by Chemical Bioinformatics 
 
Protein-derived cofactors represent a unique class of redox active posttranslational protein 
modifications. These cofactors are typically identified by crystallography, which limits the number 
identified. A search of all reported protein structures for chemical environments conducive to forming 
protein-derived cofactors through side chain crosslinks yielded three hundred candidate proteins. Using 
additional chemical constraints, four candidate proteins were identified. An orphan metalloprotein 
(BF4112) was examined to validate that this methodology identifies proteins that could form protein-
derived cofactors. A tyrosine-cysteine crosslink is a classic protein derived-cofactor and was formed in 
BF4112 using copper-dioxygen chemistry, as in galactose oxidase. Liquid chromatography-MALDI mass 
spectrometry and optical spectroscopy confirmed tyrosine-cysteine crosslink formation in BF4112. This 
finding demonstrates the efficacy of these predictive methods and suggests these redox-active 
posttranslational modifications could be more prevalent than currently recognized. 
 

4. Brianne Docter, Grand Valley State University                                                                            Biochemistry 
 
(Co-Authors: Cynthia M. June and Bradley J. Wallar) 
 
Regulation of the Diaphanous-related formin, DAAM1, in mammalian cells  
 
Diaphanous-related formins (DRFs) are a highly conserved family of proteins critical to the regulation of 
the cytoskeleton. The regulation of DRFs involves an autoinhibitory process in which the binding of the 
C-terminal Diaphanous- autoregulatory domain (DAD) to the N-terminal Diaphanous-inhibitory domain 
(DID) keeps the protein in an inactivated state. Upon binding of an activated Rho GTPase to the DRF 
GTPase binding domain (GBD), the DID-DAD interaction is released, thereby activating the DRF protein. 
Our laboratory has created constitutively active full-length mutants of the DRF mDia3 and the DRF 
Dishevelled-associated activator of morphogenesis-1 (DAAM1). Here, we show that mutation of the 
F1032 residue (DAAM1) and M1053 (mDia3) result in the complete disruption of DID-DAD binding. 
Expression of constitutively active versions of DAAM1 and mDia3 in mammalian cell lines resulted in 
cells with an increased number of abnormally-shaped filopodia and cellular protrusions. Interestingly, 
the inhibition of Rho GTPases by C3 transferase did not decrease the ability of constitutively active 
DAAM1 and mDia3 to cause cellular protrusions, nor did it significantly inhibit the formins’ ability to 
activate serum response factor. Together, these results demonstrate the critical contribution of F1032 
(DAAM1) and M1053 (mDia3) to the autoregulation process, as well as shed some light on the cellular 
effects of full-length constitutively active DAAM1 and mDia3. 
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5. Caitlin Marsh, Alma College                                                                                                             Biochemistry                
 
(Co-Authors: Bryce Randall, Shannon J. Timpe, Brian J. Doyle) 
  
A Biosensor for Screening Botanical Extracts for Binding to Drug Targets 
 
This project aims to increase efficiency in screening plant extracts for biological activity through the 
development of biosensors. These can be used to detect interactions between immobilized drug target 
proteins and plant secondary metabolites. Currently, a quartz crystal microbalance is being used to 
detect the binding of the model protein BSA to the gold-coated surface of the crystal. Proteins may be 
immobilized directly onto a gold surface due to the strength of the bond that forms between the gold 
and the sulfur in cystein residues. A progressively increasing equilibrium adsorbed mass was found with 
increasing protein concentration from 10-6 to 10-3 mol/L. This experimental data aligned with 
previously published data on similar systems, but binding proteins directly to the gold surface is not 
ideal. Techniques to immobilize proteins using self-assembled monolayers of thiol terminated linker 
molecules are being tested. Wafers incubated in a solution of 3-mercaptopropionic acid were analyzed 
using reflectance FT-IR, which revealed the expected peaks at 1470 and 1750 cm-1, indicative of the 
terminating carboxyl group. These monolayers can then be further chemically modified to enable 
protein immobilization. These experiments will guide the design of a microelectromechanical systems 
(MEMS) device consisting of an array of microscale biosensors, which will allow extracts to be assayed 
for binding to multiple drug targets in a single experiment. 
 

6. Caitline Ploch, Hope College                                                                                                            Biochemistry 
 
The Role of VACM-1/cul5 in the Anti-Proliferative Effect of Thalidomide in HUVEC Cells 
 
Vasopressin-activated Calcium-mobilizing (VACM-1) protein is a cul5 gene product that is highly 
expressed in the vascular tissue in vivo.  As a member of the cullin family of proteins, it forms scaffolds 
for ubiquitin ligases and regulates cellular growth through proteasome-dependent protein degradation. 
When VACM-1/cul5 cDNA is over-expressed in vitro, it inhibits cellular proliferation, and its activity 
depends on post-translational modifications by Nedd8 protein. Factors that may regulate VACM-1/cul5 
expression and/or modifications have not been studied, however. In our search for drugs that may 
induce VACM-1 expression, we have focused our work on thalidomide (Thal), a drug used to treat 
multiple myeloma and shown to inhibit cellular proliferation. Thal, a teratogenic drug, is known to 
decrease angiogenesis, but the specific cellular target for its effect is not known.  In these studies, we 
tested the hypothesis that in human endothelial cells (HUVEC) expressing VACM-1 protein, Thal  will 
induce VACM-1 protein expression  and will control its modification by Nedd8. Our 
immunocytochemistry and Western blot data show that in HUVEC, 48 hr treatment with Thal increased 
VACM-1 expression and decreased modification by Nedd8.  These results suggest that VACM-1 protein 
may play an important role in the Thal-dependent regulation of angiogenesis and may be an important 
new target for anticancer drug development.   
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7. Christine Timmer, Calvin College                                                        Biochemistry                          
 
(Co-Authors: Amanda Witte and Kumar Sinniah) 
 
Characterizing a Riboflavin-Dendrimer Platform for Targeted Drug Delivery 
 
Riboflavin receptors are over-expressed on breast and prostate cancer cells, and thus riboflavin ligands 
present an attractive pathway for targeted drug delivery. We have examined riboflavin conjugated to a 
dendrimer platform as a targeting agent for riboflavin binding protein (RfBP), a model protein for the 
biological riboflavin receptor. Characterization of the riboflavin-dendrimer platform was accomplished 
by varying both the position of riboflavin attachment to the dendrimer and the number of riboflavin 
molecules attached to the dendrimer, and observing the effect of these variables on the binding 
interaction with RfBP. Isothermal titration calorimetry (ITC) was used to determine the thermodynamic 
parameters of this binding interaction. Differential scanning calorimetry (DSC) was additionally used to 
confirm trends observed by ITC. By characterizing the binding interactions between riboflavin-dendrimer 
conjugates and RfBP, we have determined that the binding geometry and the valency of riboflavin 
molecules attached to the dendrimer are important factors in the design of targeted therapeutics.  
 

8. Daniel Oram, Calvin College                                                                                                            Biochemistry                  
 
(Co-Authors: Daniel Oram, David Kuipers, Jared Scripture, Dr. Larry Louters) 

Mechanistic Insights into the Activation of GLUT1 
 
Glut1 is a facilitative glucose transporter. It provides a significant portion of the body's glucose uptake, 
and is highly expressed in cancer cells as well as the blood-brain barrier.  This transporter is acutely 
activatable, by a mechanism not fully characterized.  We provide evidence that Glut1 is activated by 
formation of an internal disulfide bond. This hypothesis is supported by the effects of thiol-modifying 
reagents on Glut1-expressing cells. Most notably, we observe that Angeli's salt , which releases the thiol-
modifying compound nitroxyl (HNO) in situ, enhances glucose uptake in L929 fibroblasts.  
 

9. Daniel S. May, Alma College                                                                                                            Biochemistry 
 
(Co-Authors: Sha'Quice Mullany, Lydia Anderson, Brian Doyle) 

Toxicity of Mid-Michigan Plant Extracts in the Brine Shrimp Lethality Assay  
 
Investigation of plants used in Native American traditional medicine has lead to several important 
pharmaceuticals. Included among these are the anticancer agents, paclitaxel and etoposide. The aim of 
this study was to screen Mid-Michigan plants for activity in the brine shrimp lethality assay. This assay is 
a rapid and economical test for compounds that may be useful as anticancer agents. After a preliminary 
screening of over thirty plants, thirteen plants showed activity in the brine shrimp lethality assay, 
including the roots of Geranium maculatum L. Little has been published pertaining to the chemistry or 
biological activity of this species, thus bioassay guided fractionation is being carried out in order to 
identify the active chemical constituents. In addition, all active extracts are currently being tested for 
cytotoxicity in a panel of cancer cell lines using the MTS Cell Proliferation assay.  
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10. David Kuipers, Calvin College                                                                                                        Biochemistry 
 
(Co-Authors: Mark R. Schotanus and Dr. Larry Louters) 

Acute Activation of GluT1 in Corneal Epithelial Cells 
 
Research on Corneal Epithelial cell glucose uptake has not previous been explored so we attempted to 
characterize glucose uptake in this cell line. This study had two specific goals: 1) to determine if corneal 
epithelial cells expressed GluT1 and 2) to determine if glucose uptake could be acutely activated in a 
similar fashion to activation in L929 fibroblast cells. 
We determined that Corneal Epithelial Cells have GluT1 given a strong fluorescent band on the Western 
Blot. Given that these cells have a higher basal glucose uptake, are less sensitive to activation 
treatments, and have reduced activity in the presence of a reducing agent, we hypothesize that GluT1 in 
these cells may be in a constant active state.  
 

11. Elizabeth Porter, Calvin College                                                                                                    Biochemistry 
 
(Co-Authors: Brandon Nader, Kathleen L. Gould, Anand Divakaran) 
 
A Protein-Derived Cofactor Discovered by Chemical Bioinformatics 
 
Protein-derived cofactors represent a unique class of redox active posttranslational protein 
modifications. These cofactors are typically identified by crystallography, which limits the number 
identified. A search of all reported protein structures for chemical environments conducive to forming 
protein-derived cofactors through side chain crosslinks yielded three hundred candidate proteins. Using 
additional chemical constraints, four candidate proteins were identified. An orphan metalloprotein 
(BF4112) was examined to validate that this methodology identifies proteins that could form protein-
derived cofactors. A tyrosine-cysteine crosslink is a classic protein derived-cofactor and was formed in 
BF4112 using cop-per-dioxygen chemistry, as in galactose oxidase. Liquid chro-matography-MALDI mass 
spectrometry and optical spectros-copy confirmed tyrosine-cysteine crosslink formation in BF4112. This 
finding demonstrates the efficacy of these pre-dictive methods and suggests these redox-active 
posttransla-tional modifications could be far more prevalent than currently recognized. 
 

12. Eric Prins, Calvin College                                                                                                                Biochemistry 
      
(Co-Author: Eric Arnoys) 
 
Characterization of Galectins from Zebrafish 
 
Galectins are a group of proteins that are found widely throughout nature.  Every galectin contains a 
carbohydrate-binding domain, which binds to specific beta-galactosides or sugars.  Our group has found 
a galectin that undergoes alternative splicing within the nucleus, which results in the formation of three 
different proteins, two of which can be characterized as galectins based on their sequences and ability 
to bind lactose. 
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13. Jacob Artz, Calvin College                                                                                                              Biochemistry 
 
(Co-Author: Eric Arnoys) 
 
Acute Activation of Glucose Transporter 1 
 
Glucose Transporter 1 is a ubiquitously expressed, membrane-bound protein that transporters glucose 
into the cell.  Certain molecules can induce a more activated state.  Here, we use 
bimolecular fluorescence complementation (BiFC) as well as fluorescence recovery after photobleaching 
(FRAP) techniques to probe the method of activation. 
 

14.  Jared Scripture, Calvin College                                                                                                     Biochemistry 
 
(Co-Authors: Dan Oram, David Kuipers, Larry Louters) 
 
Acute Effects of Angeli's Salt on GluT1 
 
GluT1, a glucose transporter that is ubiquitously expressed in mammalian cells, has been found to 
undergo acute activation under certain treatments. The acute activation occurs on the order of minutes 
and happens without an increase in GluT1 concentration.  
Acute activation likely involves modification of cysteine residues on GluT1. Angeli’s Salt produces 
nitroxyl (HNO), which is known to stimulate disulfide bond formation. Results show that there is a 
significant activation of GluT1 when cells are treated with Angeli's Salt.  
 

15. Kevin Harris, Calvin College                                                                                                           Biochemistry 
 
The Export of Galectin 3 from the Nucleus by Exportin 1 
 
Gal3 is a protein that is present in all mammalian cells. Gal3 has been implicated in important cellular 
processes including mRNA splicing and apoptosis. It has also been shown to be up-regulated in 
numerous cancers. Gal3 is present both within the nucleus and cytoplasm of the cell. The protein is 
shuttled in and out of the nucleus with a turnover rate of less than five minutes in some cases. Also, in 
cancer cells, the cellular distribution of Gal3 is abnormal, which leads to the belief that transportation in 
and out of the nucleus is important for regulation. The focus of our work was the transportation of Gal 3 
in and out of the nucleus. The hypothesized pathway is through association with Exportin 1 (Exp1), a 
known transporter of proteins out of the nucleus. Gal3 contain a Nuclear Export Signal (NES) that binds 
to Exp1. The major part of the summer was spent producing fusion proteins that could be used in 
pulldown studies to show interaction between Exp1 and Gal3.  
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16. Nicholas Timkovich, Grand Valley State University                                                                  Biochemistry 
 
(Co-Authors: Marion J. Skalweit and Rachel A. Powers) 

Expression and purification of CMY-2 N152S cephamycinase for use in X-ray crystallographic studies 
 
The increasing prevalence of beta-lactamases among bacterial pathogens poses a public health 
challenge as antibiotics decline in efficacy.  Determining the structures of these enzymes in complexes 
with both substrates and inhibitors may reveal novel methods of inhibition.  CMY-2, a plasmid-mediated 
class-C beta-lactamase, confers resistance to cephamycins and broad-spectrum cephalosporins despite 
the presence of beta-lactam inhibitors such as tazobactam or clavulanic acid.  Expression  and 
purification of significant amounts of CMY-2 is critical for X-ray crystallographic studies.  Here we 
describe the methods for the efficient preparation of a mutant of CMY-2, in which the completely 
conserved residue Asn152 is replaced with a serine.  The use of a high-expression vector and affinity 
chromatography produced a yield of 20 mg of pure protein per 1 L culture, a 20-fold increase over prior 
methods.  The CMY-2 mutant will be used in crystal screens to identify conditions with a higher pH over 
a previously determined structure (PDB 1ZC2), to capture of enzyme-inhibitor complexes, and to 
examine substrate selectivity switching due to substitution at Asn152. 
 

17. Sandrine Zilikana, Kalamazoo College                                                                                         Biochemistry 
 
(Co-Authors: Juhee Lee, Chester Provoda, Kyung-Dall Lee) 

Comparison of the redox potential in the endocytic pathway of different cell types by imaging live cells 
via FRET 
  
Sub-cellular compartments have different redox environments and these electrochemical differences 
play a vital role in their distinct functions. Although much research has been conducted on the 
mitrochondria, nuclei, secretory pathway, and extracellular space much remains to be elucidated 
regarding the redox potential specifically in the endocytic pathway. Additionally, although some cells 
have been studied in this regard such as macrophages and dendritic cells, there is no real comparison 
across different cell types. In this study fluorescence resonance energy transfer (FRET)-based redox-
sensitive fusion protein probes were used to compare FRET signals across cancer cells (PC3 and BT549 
cell line), fibroblasts, and bone marrow-derived dendritic cells in order to draw conclusions about the 
redox potential in the endocytic pathways. The results show that the redox-sensitive reporter 
encapsulated inside pH-sensitive liposomes could be taken up by the different cells and tracked live by 
using FRET. These results suggest endosomes have a varied reducing environment that depends on the 
cell tested. In comparing the redox data with previously obtained Bone Marrow Macrophage (BMMO) 
data, these preliminary results show that all endosomes of the cells tested were less reducing than the 
BMMO, though statistical differences have not been established. These findings may have implications 
for drug delivery via the endocytic pathway across different types of cells.  
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18. Sasha Balcazar, Hope College                                                                                                       Biochemistry 
 
(Co-Author: Dr. Maria Burnatowska Hledin ) 

Regulation of Cancer Cell Growth by Resveratrol and Estradiol is Dependent on Expression of VACM-
1/Cul5 
 
VACM-1 protein is a cul-5 gene product which inhibits cellular growth. VACM-1/cul5 forms complexes 
with a subclass of ubiquitin ligases involved in protein degradation, a process controlled by 
posttranslational neddylation (Nedd8) of cullins but factors/drugs that may regulate VACM-1/cul5-
dependent cell growth are not known. Estradiol, the most common form of estrogen found in the 
human body, has shown to increase cell proliferation, while resveratrol, a phytoalexin, unique to red 
wines and is found in grapes, berries and peanuts, has been proven to have anti-proliferative effects on 
three cells of breast cancer. The focus of this study was to determine if in T47D breast cancer cells, 
treatment with resveratrol and estradiol (E2) will regulate VACM-1/cul5 expression and/or its 
posttranslational modifications by Nedd8 protein. Cell growth was monitored with alamarBlue growth 
assay and the expression of VACM-1 protein was determined using immunostaining with anti-VACM-1 
specific antibody.  Growth assay results show that estradiol increases and resveratrol decreases cell 
growth. The immunostaining data demonstrate that resveratrol increases and estradiol decreases 
VACM-1/cul5 concentrations. Our results also suggest that both drugs regulate modification of VACM-1 
by Nedd8. In summary, our research reveals that estradiol and resveratrol may regulate cell growth 
through posttranslational neddylation of VACM-1/cul5.  Supported by a scholarship from DTE 
Foundation. 
 

19. Anthony Weinke, Grand Valley State University                                                               Biogeochemistry 
 
(Co-Authors: Tom Holcomb, Leon Gereux, Scott Kendall, Bopi Biddanda) 

Tracking trends in Muskegon Lake Weather, Productivity and Hypoxia in real-time using a Lake 
Observatory Buoy 
 
Lakes are not only key freshwater reservoirs but also sensitive sentinels of climate change. To a casual 
observer, lakes may seem like large bodies of water where not much happens. However, upon closer 
observation, lakes reveal themselves to be very complicated and dynamic ecosystems, and many 
aspects of how they work still remain unknown. Since May 2011, the Annis Water Resources Institute in 
Muskegon, has deployed a buoy in the lake, equipped with sensors to continuously monitor the weather 
and water quality parameters of the lake in real-time. Having the buoy out in the lake means that it is 
almost always out there taking readings, so we can get data even during heavy storms.  Although it has 
only been deployed since May, scientists at the institute have already observed aspects of the lake 
dynamics that were not clearly noticeable in previous years from point and seasonal sampling. Some 
questions I investigated using this buoy are: Do major storm events cause a boost or lag in how 
productive the lake is? How is increased productivity of surface waters in the summer linked to bottom 
water hypoxia? In order to calculate productivity values, I modified a previously existing method, hoping 
to simplify the calculation of productivity and shed light on these questions. Some findings I will discuss 
are: 1. The lack of a simple correlation between extreme weather and productivity, and 2. The discovery 
of persistent summertime lake wide hypoxia in the bottom water of the lake. 
 

 



WMRUGSRC 2011 -- Abstracts 
 

WMRUGSRC - 2011   Page 9 of 65 
 

20. Andrew E. Cook, Hope College                                                                                                          Biophysics  
 
(Co-Authors: Arcelia S. Ortega, Alyssa M. Stevenson, Derek W. Summers, Alyssa A. Cassabaum,  
Christine A. Gobrogge, Bryan A. Leland, David A. Paul, Amy L. Speelman, Brent P. Krueger) 
 
Extending the AMBER Force Field to Describe Fluorescent Probes 
 
We are developing a method for studying the structural dynamics of biomolecules, which couples 
fluorescence spectroscopy and computational modeling, providing a more complete understanding than 
is possible with either technique alone. The computational modeling will be based primarily on 
molecular dynamics (MD) simulation. Before running MD, dye parameters were determined that are 
consistent with the Cornell et al. force field (1995, J. Am. Chem. Soc.) and the generalized AMBER force 
field (GAFF; Wang et al., 2004, J. Comput Chem.) commonly used in AMBER. Parameterization was 
carried out using quantum mechanical calculations to determine low-energy conformers of the dyes and 
to calculate electrostatic potentials for these conformers. The RESP charge fitting procedure was used to 
derive atomic charges.  All other parameters were assigned by analogy to pre-existing force field 
parameters. Several DNA- and RNA-fluorescent probe systems will be explicitly solvated in water and 
equilibrated before beginning production MD simulations. These simulations will be used to generate 
simulated fluorescence data for direct comparison to experimental bulk and single-molecule FRET data. 
 

21.  Abigail Dutkiewicz, Ferris State University                                                                             Biotechnology 
 
(Co-Author:  Dr. Bradley Isler) 
 
Developing a Simple DNA Sequencing Protocol for High School and Undergraduate Use 
 
The combination of personalized DNA sequencing and traditional medicine has been termed 
“personalized medicine.”  The purpose of this project was to design a DNA sequencing protocol that 
could be used by high school or undergraduate students to explore the basics of personalized medicine. 
The gene used as the focus for this project was ACTN3, which is responsible for producing alpha-actinin-
3, an actin-binding protein of fast-twitch skeletal muscle myofibers. In humans, homozygosity for the 
“rs1815739” polymorphism of this gene is relatively rare with 16% of the world population possessing it. 
The polymorphism produces a stop-codon leading to a deficiency of the ACTN3 proteins. In previous 
research, heterozygosity for the polymorphism was found in substantially higher numbers in sprint 
athletes than in endurance athletes. This variation was also more noticeable in females than in males. 
Two subjects, one male and one female, were the focus of this experiment which strove to easily 
sequence the ACTN3 gene and determine the genotype of each individual. 
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22. Amanda Links, Calvin College                                                                                                     Biotechnology 
 
(Co-Authors: Dr. Rodney King and Dr. Claire Rinehart) 
 
Sequence Finishing and Genome Annotation of Two Newly Discovered Mycobacteriophages 
 
Bacteriophages are the most numerous biological entities in the biosphere, containing a large amount of 
genetic diversity that has yet to be discovered [1].  As such, it is important to characterize these 
ubiquitous parasites to discover what their genomes have to offer.  The focus of this project was to 
complete the genomic sequence and annotation of two newly discovered mycobacteriophages KyKar 
and Gemini. Our analysis defined the sequence of KyKar, revealed defined ends with a 10bp overhang 
on the 3’ end, and indicated the existence of at least 80 genes.  We also determined that KyKar belongs 
to the A1 subcluster of mycobacteriophages.  Progress with Gemini was limited due to technical 
difficulties. 
 

23. Ariangela Davis, Calvin College                                                                                                   Biotechnology 
 
The Role of Bacteriophage in Microbial - Animal Symbioses: Trojan Horse or Bodyguard? 
 
Viruses that infect bacteria (bacteriophage or phage) represent the most abundant infectious particle on 
earth, estimated to be at 1031 – 10X more than the estimated global population of bacteria. In many 
environments, it appears the relationship between bacteriophage and their hosts is a predator- prey 
dynamic where the phage will replicate inside the host, rapidly killing it (lytic phage). This sets up an 
evolutionary “arms race” between the bacteria and the phage.  However, in animal-microbial symbiotic 
systems there is little known about the role of bacteriophage. In these systems, there is a co-
dependency between bacteria and the animal where lytic phage may be highly detrimental. These 
systems may favor temperate bacteriophage, which replicate as DNA-only prophage inside the host 
without killing it. Additionally, temperate phage provide the host with “immunity” against infection from 
other similar phage – a mechanism that may help to ensure a stable symbiotic system. Perturbations to 
the system, such as ingestion of antibiotics or environmental chemicals may induce the temperate 
phage into the lytic cycle, killing the host bacteria, producing a state of dysbiotic disease in the animal. 
Here, we use the termite Reticulitermes flavipes and its essential hindgut micro biota as a model to 
begin to answer questions regarding the role of bacteriophage in health and disease in a beneficial 
symbiotic system.   
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24. Danielle Chambers, Ferris State University                                                                             Biotechnology  
 
(Co-Authors: Dr. James Hoerter, Patrick Bradley, Carli Denholm, Brandon Weiswasser) 

The Effects of Ultraviolet Radiation on Tissue Regeneration 
 
Melanocyte stem cells (MSC) are found in hair follicles and regenerate melanocytes that produce 
melanin for hair pigmentation. More research needs to be done on MSCs elsewhere in the body and 
their role in melanocyte regeneration in human skin. The goal of our study is to understand the 
mechanisms underlying the development of melanoma from the stem cells. We attempted to damage 
the DNA in the zebrafish stem cells with UV light and then called upon those cells to regenerate 
amputated tissue. Although the tissue had been damaged structurally and a few temporary breaks in 
pigmentation were noticed, we cannot say that the damage was caused by the stem cells DNA being 
damaged. 
 

25. Jeffrey Ackroyd, Ferris State University                                        Cell and Molecular Biology / Genetics 
 
(Co-Authors: Justin Cooper and Dr. Changqi Zhu)  
 
Knocking-down Activin signaling in Drosophila melanogaster Results in Prolonged Longevity 

Aging is an inevitable biological process. A few model organisms including fruit flies (Drosophila 
melanogaster) have been used for the study of aging itself. In our lab, we are interested in the 
physiological roles of Activin signaling in adult fruit flies. The Activin signaling is initiated by the Activin 
or Activin-like ligand through their binding to the transmembrane type I and type II receptors. Upon 
binding of the ligand to the type I/ II receptor complex, type I receptor’s serine threonine kinase is 
activated, and cytoplasmic protein Smad2 is phosphorylated. Phosphorylated Smad2 forms a complex 
with cytoplasmic protein Medea to translocate to the nucleus to regulate gene expression. To study the 
functional roles of Activin signaling in adult fruit flies, we analyzed the gene expression patterns of 
Activin and Activin-like by crossing an Activin or Activin- like gene promoter driven Gal4 fruit fly line to a 
UAS-GFP reporter line.  We found that Activin-like but not Activin is expressed in muscle cells of adult 
fruit flies. To study the functional role of Activin signaling in muscles of adult fruit flies, we knocked 
down the Activin signaling by expressing a UAS-Smad2RNAi transgene in muscle cells of adult fruit flies, 
and compared the aging process to control fruit flies. Our results showed that knocking down Activin 
signaling in muscle cells of adult fruit flies slowed down the aging process and prolonged the longevity of 
these genetically manipulated fruit flies. 
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26. Jessica Kozack, Hope College                                                            Cell and Molecular Biology / Genetics 
 
(Co-Authors: Elizabeth Billquist, Erin Hildebrandt, Maria Eguiluz, Aaron Putzke) 

Fer kinase is required for hematopoietic stem cell development in zebrafish 
 
Fer kinase, a protein involved in the regulation of cell-cell adhesion and proliferation, has been 
implicated in leukemia, gastric cancer, and liver cancer.  However, the role Fer plays in the molecular 
mechanisms of these diseases is largely unknown.  By studying the role that Fer plays during 
development, we hope to obtain a better understanding of its involvement in carcinogenesis.  Our lab 
has shown that FRK-1, a Fer kinase homologue in C. elegans, is involved in stem cell regulation.  In this 
study, we begin to bridge the gap between the invertebrate and vertebrate realms by elucidating the 
role that Fer kinase plays in zebrafish embryogenesis.  Our data indicate that not only is a Fer 
homologue expressed during zebrafish embryogenesis, but that it is also required for normal 
hematopoiesis.  These results have led us to hypothesize a novel role for Fer in the Runx1 pathway.   
 

27. Justin Hackett, Grand Valley State University                              Cell and Molecular Biology / Genetics 
 
(Co-Authors: Justin Hackett, Jennifer Phelan, Dawn M. Clifford Hart, Kathleen L. Gould) 

Fission yeast cyclin-dependent kinase, Cdc2, regulates the Mid1 scaffolding protein during  cytokinesi 
 
Cytokinesis is the final stage of cell division and utilizes a highly conserved actin-myosin contractile ring 
that forms medially around the cell to pinch the cell membranes together resulting in physical 
separation of a dividing cell. The conserved anillin homolog, Mid1, is a foundational part of the fission 
yeast contractile ring, functioning as the initial organizer and anchoring the structure to the cell 
membrane. Mid1 mutants show severe defects in contractile ring assembly and medial placement of the 
division site. Mid1 is hyper-phosphorylated and our previous research identified at least two mitotic 
kinases that directly phosphorylate Mid1. Mid1 phosphorylation by the cyclin-dependent kinase Cdc2 at 
Threonine 517 facilitates association between the polo-like kinase, Plo1, and the C-terminus of Mid1. To 
identify additional Cdc2 phosphorylation sites within Mid1, we implemented mutagenesis and two-
dimensional phosphopeptide mapping. Mutation of Serine 28 to a non-phosphorylatable alanine residue 
reduced phosphorylation of Mid1 N-terminus and this site fits a consensus motif for Plo1 binding. 
Fission yeast cells expressing Mid1 phospho-site mutations show sensitivity to low dose latrunculin A 
treatment and bypass the mitotic spindle checkpoint. These phosphosite mutants with an active mitotic 
spindle checkpoint continue through mitosis but accumulate as septated cells. This research highlights a 
regulatory role for Plo1 and Mid1 in early and late stages of cytokinesis. 
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28. Kassie Weber, Alma College                                                             Cell and Molecular Biology / Genetics 
 
(Co-Author: Eric S. Calhoun) 
 
Somatic Cell Gene Targeting of ARID1B in Pancreatic Cancer 
 
Recent studies of the chromatin remodeling SWI/SNF subunits, ARID1A and ARID1B, have suggested 
these genes function as tumor suppressors.  Interestingly, ARID1A and ARID1B are found to be 
alternative, mutually exclusive members of the SWI/SNF complex suggesting unique roles for each 
gene.  In support of this theory, isoform-specific knockdowns of ARID1A and ARID1B showed delayed 
arrest or delayed re-entry into the cell cycle after serum-deprivation, respectively.  ARID1B has also 
been shown to interact with Smad2/3 during TGF-beta signaling as well as function as an E3 ubiquitin 
ligase to target histone H2B.  In order to more fully detail the genes influenced by ARID1B expression, 
we are attempting to create a somatic cell gene knockout for ARID1B.  As the initial step in the knockout 
process, a gene-targeting construct was created after first modifying the pNeDaKO plasmid to enable 
ligation mediated construct assembly. Viruses containing the ARID1B targeting construct were created 
and used to target the first allele in the pancreatic cancer cell line, PL-5.  Hygromycin B selection failed 
to generate any viable colonies in 4 experiments.  Reduction of Hygromycin B concentrations and the 
plating of cells before selection resulted in non-specific colony growth.  Ongoing studies involve the 
repeated targeting of ARID1B in a second source of PL-5, as well as targeting other MSI lines from 
additional tissues types. 
 

 29. Majesta Van Wyk, Grand Valley State University                       Cell and Molecular Biology / Genetics 
 
(Co-Authors: Nicholas Timkovich, Andrew Kienitz, Agnieszka Szarecka) 

Computational Conformational Analysis of Doripenem Tautomers in the Gas-Phase 
 
Bacterial resistance to β-lactam antibiotics is a serious concern to public health.  Our focus is on 
resistance mechanisms mediated by class D β-lactamases, some of which have an ability to inactivate 
the newest group of β-lactam antibiotics, namely carbapenems, represented in this study by doripenem.  
Many but not all class D β-lactamases can inactivate doripenem, for example OXA-1 enzyme binds the 
antibiotic molecule but cannot complete the hydrolytic cycle. Tautomerization process occurring in the 
doripenem acylate has been suggested as a reason for the OXA-1 inhibition.  The long-term goal of this 
study is to elucidate the doripenem-enzyme interactions that prevent the OXA-1 enzyme from 
completing the catalytic reaction. We are presenting here the results of unconstrained geometry 
optimizations and vibrational analysis of several different model systems representing doripenem 
tautomers in the gas phase.  Our data show significant energetic and structural differences between the 
two tautomers. We also observe the influence of pyrrolidine protonation state on their conformational 
preferences. 
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30. Marshall Willey, Hope College                                                         Cell and Molecular Biology / Genetics 
 
(Co-Authors: Joseph Stukey and Virginia McDonough) 

The Role of Nro1p in Recognition and Signaling the Presence of Dietary Unsaturated Fatty Acids 
 
The OLE1 gene in Saccharomyces cerevisiae encodes the sole fatty acyl desaturase in that species.  OLE1 
gene expression is controlled in part through transcriptional regulators Mga2p and Spt23p.  These 
proteins reside in the ER, and when insufficient supply of unsaturated fatty acids (UFAs) is detected, 
they are proteolytically cleaved and translocated into the nucleus, where they activate OLE1 expression.  
Recently our lab has isolated a mutant that is deficient in regulation of OLE1, called nro1 (no regulation 
of OLE1).  The mechanism for the NRO1 protein’s action is unknown.   In this study, we report that 
growth tests using a reporter gene under control of the OLE1 promoter demonstrate that in wild type 
cells, normal regulation is observed with the UFAs 16:1∆9 and 18:2∆9, 12 but not with UFAs 18:1∆9 or 
17:1∆9.  Fatty acid profiles of nro1 mutant cells are similar to wildtype when cells are supplemented 
with the various UFAs, showing evidence of post-transciptional regulation.  Preliminary results 
examining the effect of nro1 on the proteolytic treatment of Mga2p and Spt23p through western 
analysis are presented.  Taken together, there is evidence that the NRO1 system helps regulate OLE1 
expression in response to fatty acids 16:1∆9 and 18:2∆9, 12, but not 18:1∆9 or 17:1∆9.  
 

31. Misty Van Brocklin, Grand Valley State University                      Cell and Molecular Biology / Genetics 
 
(Co-Author: Margaret Dietrich) 
 
The Role of CBL10 in the Development of Flowers in Arabidopsis thaliana 
 
An area of flower development of particular interest is that of the stamen, the male reproductive part 
and source of the pollen necessary for fertilization in flowers.  Multicellular organs, such as stamens, 
develop via specific stepwise pathways.  Mutations in the cbl10 gene in Arabidopsis thaliana prevent the 
production of a calcineurin-B-like protein (CBL10) and cause a breakdown in the stamen development 
pathway, resulting in stamens that cannot produce normal pollen and are too short to support 
fertilization. RT-PCR was used to compare the gene expression of stamen development genes of WT and 
cbl10 plants.  Equal expression of a particular gene indicates that CBL10 must act in a subsequent step of 
the pathway.  Unequal expression between the two plant types indicates that CBL10 acts in a previous 
step.  In order to conserve the small amount of cDNA that was synthesized from different stages of 
flower development, PCR reactions were optimized using WT and cbl10 leaf cDNA.  Once optimized, we 
studied expression in the open flowers of wild type and recovered cbl10 plants.  Preliminary data show 
that four of the genes studied are expressed equally in the open flowers of each plant, indicating that 
CBL10 acts in a subsequent step in the pathway in these flowers.  In the future, optimization assays will 
be performed on several more genes in the pathway and then their expression will be studied in various 
stages of flower development in both wild type and cbl10 plants. 
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32. Rachel Van Dyken, Calvin College                                                    Cell and Molecular Biology / Genetics 
 
(Co-Authors: Rachel E. Van Dyken, John L. Ubels, Ilene K. Gipson) 

Genetic Analysis and Protein Expression in Accessory Lacrimal Gland of Wolfring 
 
Gland of Wolfring is an accessory lacrimal gland found in the upper and lower eyelids. Unlike the main 
lacrimal gland, which is known to produce the aqueous layer of tears, little is known about gland of 
Wolfring due to its size and location. We hypothesized that gland of Wolfring functions similarly to the 
main lacrimal gland and is responsible for secretion of the aqueous layer of tears. Laser microdissection 
was used to extract RNA from gland of Wolfring tissue that was obtained from human eyelid sections. A 
cDNA microarray provided a long list of genes found in gland of Wolfring. From this list genes coding for 
proteins involved in tear secretion were selected from the larger list. Immunostaining was used to 
confirm presence of secretory proteins coded for by specific genes in gland of Wolfring tissue. Results of 
this project advance the study of accessory lacrimal glands in general and indicate similarities between 
gland of Wolfring and the main lacrimal gland.   
 

33. Sarah VanOeveren, Grand Valley State University                      Cell and Molecular Biology / Genetics 
 
(Co-Authors: Amanda Mercer, Bruce Ostrow, Georgette Sass) 

Rescue of the delorean mutation of Drosophila melanogaster 
 
The delorean mutation in Drosophila melanogaster was created using a genetic tool known as an  
“enhancer trap”. Enhancer traps employ mobile DNA elements that insert themselves randomly in the 
genome. Occasionally, they will insert in a gene causing a mutation that is revealed as an aberrant 
phenotype. This was the case when a mobile DNA element, the transposon p{lacW}, inserted into the 
first intron of the Protein kinase N (pkn) gene of Drosophila melanogaster. The phenotype of flies that 
are homozygous for this insertion are held away from their body and are noticeably curved downward, 
hence the mutation was named “delorean”. It is thought that the delorean mutation alters the function 
of the Protein kinase N gene (PKN) during the morphogenesis of the adult wing. It is known that PKN is 
required in embryonic development during the process of dorsal closure in which the movement and 
then fusion of epithelial generate a continuous epidermis.  The dorsal closure phenotype is rescued 
(returned to a wild-type) when the normal PKN protein is supplied to mutant flies. We wanted to 
determine whether fruit flies that possess the delorean mutation can similarly be “rescued”. We 
generated a DNA construct that contained coding sequence for the PKN protein under the control of a 
heat-shock promoter (pHS-PKN). This construct was then used to generate a collection of pHS-PKN 
transgenic flies that we are currently screening.  We will report on our progress. 
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34. Timothy Godfrey, Grand Valley State University                         Cell and Molecular Biology / Genetics 
 
(Co-Authors: Dr. Sheila Blackman and Dr. Pei-Lan Tsou) 

Identification of the Late Embryogenesis Abundant Proteins Gene Family in the Orchidaceae 
 
With over 25,000 species, Orchidaceae represents one of the largest and most diverse families of 
flowering plants.  Due to the increasing anthropogenic disturbances, long-term seed storage in seed 
banks is crucial for the preservation of this family.  Our aim is to contribute to the understanding of 
orchid seed biology and hence the design of seed banking protocols for orchids.  Seeds are divided up 
into two major groups. Orthodox seeds require low water contents and temperatures for storage, while 
recalcitrant seeds cannot be dried without compromising their internal structural integrity, rendering 
the seed unviable.  At present, it is unclear whether orchid seeds are orthodox or recalcitrant.  The 
accumulation of late embryogenesis abundant (LEA) proteins has often been implicated with the 
acquisition of desiccation tolerance in orthodox seeds.  In hopes of better understanding the acquisition 
of desiccation tolerance in orchid seeds our short-term goal was to identify members of the LEA protein 
gene family.  Using the limited genomic orchid resources available, we were able to design primers to 
successfully isolate cDNA clones of four unique LEA protein genes from hybrid Phalaenopsis 
plants.  Using the sequences obtained from this work, we hope to utilize quantitative-PCR to monitor 
the expression of these 4 LEA gene transcripts at varying stages of seed development.  
 

35. Shatia Thompson, Kalamazoo College                                            Cell and Molecular Biology / Genetics 
 
Cloning and Expression of the Zebrafish Gene, Setd8, a Histone Methyl-tranferase Required for Cell 
Proliferation 
 
In the zebrafish, an outer layer known as the enveloping layer (EVL) forms early in embryonic 
development. It undergoes differentiation and forms the external layer of the epidermis. The poky 
mutant has a defect in EVL differentiation, causing the EVL to be hyperproliferative, undifferentiated 
and ineffective in forming a permeable barrier.  This phenotype closely resembles the resultant 
phenotype of ikk1 in mutant mice. Expression of ikk1 is lost in ~ 30% of human squamous cell 
carcinomas, indicating its role in maintaining epidermal homeostasis. The mechanism surrounding 
regulation of epithelial cell cycle and differentiation is thought to be conserved between zebrafish and 
mammals. Consequently, zebrafish provide an experimental model for studying this process. From an 
mRNA microarray experiment a histone, setd8 was identified as being unregulated in poky mutants. In 
this study, the setd8 gene was amplified out of poky cDNAs to determine periods of expression. The 
gene was broadly expressed in all stages of embryogenesis suggesting its importance in cell cycle 
progression and differentiation. To observe localization of expression, in situ hybridization was 
performed.  Broad expression was observed, yielding inconclusive results. The amplified gene was 
sequenced resulting in the hypothesized clone. Sequence alignment with the human setd8 gene support 
conservation of the gene in fish and mammals. 
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36. Tyler Spiering, Van Andel Research Institute                                Cell and Molecular Biology / Genetics 
 
(Co-Authors: Kenneth C. Valkenburg and Dr. Bart O. Williams) 
 
Characterization of spatial and temporal Cre recombination in murine prostate tissue 
 
We characterized the Cre recombinase expression in two conditional prostate mouse models, PB-Cre 
and Nkx3.1-CreERT. Probasin (PB) is expressed in luminal epithelial cells of the prostate, while Nkx3.1 is 
expressed in a more restricted luminal population of the prostate. Additionally, the Nkx3.1-CreERT 
protein is tamoxifen-inducible which allows for temporal regulation. We used the double fluorescent 
mT/mG Cre reporter mouse which expresses a red Tomato (mT) fluorescent protein ubiquitously prior 
to Cre activation and green fluorescent protein (GFP, or mG) upon Cre activation. We have successfully 
imaged the prostate lobes and several other tissues from PB-Cre-mT/mG and Nkx3.1-CreERT-mT/mG 
mice using a confocal microscope. In the PB-Cre model, Cre has potent expression in prostate luminal 
cells from the 7 week time point on. In the Nkx3.1-CreERT model, Cre activity is detected by mT staining 
3 days post tamoxifen treatment. Future studies will focus on hormone-dependent and independent 
expression of the promoters, quantifying these results by flow cytometry, and confirming luminal versus 
basal expression by immuno-fluorescence. By characterizing Cre activation in these models, this work 
increases our understanding of the onset of cancer and metastasis in PB-Cre and Nkx3.1 CreERT cancer 
models. 
 

37. Zach Mills, Grand Valley State University                                      Cell and Molecular Biology / Genetics                                                   
 
(Co-Author: Dr. Tim Evans) 
 
Using the chloroplast-encoded gene rbcL to contribute to a DNA Barcode database of GVSU’s Ravines.   
 
DNA barcode libraries provide quick access to accurate species identification data. These data can be 
used to conduct molecular phylogenetic analyses to decipher species relationships as well as identify 
functional trait evolution. DNA barcodes are sequences of short, standardized regions of DNA that are 
unique to every species. In this study we are developing a DNA barcode library for the plant species of 
Grand Valley State University’s unique ravine habitat. Specifically we are sequencing a portion of the 
chloroplast-encoded gene rbcL, one of the candidate genes for a plant DNA barcode, in vascular plants 
of the Ravines. This DNA barcode database will serve as a foundation for systematic, evolutionary, and 
ecological studies of the plants of the Ravines. Additionally it will contribute to a continuously evolving 
assessment of West Michigan plant species.  
 

 
 
 
 
 
 
 
 
 
 



WMRUGSRC 2011 -- Abstracts 
 

WMRUGSRC - 2011   Page 18 of 65 
 

38. Alex Stoddard, Calvin College                                      Cell and Molecular Biology / Genetics 
 
(Co-Authors: Mark Schotanus and John Ubels) 

Evaluation of Antioxidants in Artificial Tear Formulations 
 
Artificial tears are used to treat dry eye disease, which is caused by a lack of tear production. Tears are 
important in forming a layer of protection for the corneal epithelial cells. Without this layer, the cornea 
is subject irritation, inflammation, and oxidative damage. Therefore, if an antioxidant is added to an 
artificial tear formula, then it should give additional protection to the cornea. However, there is some 
controversy as to whether antioxidants in supplements and topical treatments are effective. In order for 
a compound to be an effective antioxidant, it must be efficiently taken up by the targeted cells and 
reduce reactive oxygen species (ROS) inside the cells. The goal of this research was to use human 
corneal-limbal epithelial (HCLE) cells in culture to perform a cellular antioxidant activity (CAA) assay in 
order to test the bioavailability and antioxidant activity of the epigallocatechin gallate (EGCG), vitamin E 
acetate, and genistein in artificial tear formulations. Results of the research showed EGCG to be an 
effective antioxidant, while both vitamin E and genstein were ineffective compounds.  
 

39. Amanda Mercer, Grand Valley State University                          Cell and Molecular Biology / Genetics 
 
The Lethality of the k11209 Line of Drosophila melanogaster 
 
The k11209 line of Drosophila melanogaster contains the transposon PlacW inserted in the second 
chromosome. This line was obtained from the Bloomington Stock Center and is lethal when 
homozygous. We initially hypothesized that the transposon was causing the lethality. If this true, 
removing it should produce wild-type flies. We removed PlacW by mating k11209 flies with a line 
containing the enzyme transposase. The offspring lacking PlacW, called deltaP, were collected and back-
crossed with the k11209 stock. The homozygous lethality was still observed.  We deduced that this 
lethality was caused by a second site lethal mutation. To remove the second site lethal mutation we 
outcrossed the original k11209 line over several generations with a line that has a wild-type second 
chromosome, in hopes that the mutation will recombine out and “clean up the stock.” To confirm that 
the mutation had recombined away we crossed the “cleaned up stock” with one of the original deltaP 
lines that contained the second site lethal mutation. The phenotype of the k11209/deltaP offspring was 
wild-type, indicating the k11209 sublines were “cleaned up.”  We are now working with the “cleaned 
up” stocks. From two of those 5 cleaned up stocks we have been able to obtain only a few homozygotes 
with phenotypic characteristics of decreased viability and abnormal wing shape. We are now optimizing 
growth conditions in order to determine what is causing the semi-lethality of homozygotes. 
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40. Anna Casto, Calvin College                          Cell and Molecular Biology / Genetics 
 
(Co-Author: Dr. Darla McCarthy) 

Mycobacterium Chlorophenolicum: Cloning PCP-monooygenase 
 
Pentachlorophenol (PCP) was introduced as a wood preservative and pesticide in the 1930s but was 
later banned from non-commercial use due to its toxicity. The gram-positive bacterium Mycobacterium 
chlorophenolicum is able to metabolize PCP, and is potentially useful in bioremediation efforts in PCP-
contaminated areas. Evidence suggests that the first enzyme in the degradation pathway may be a 
member of the cytochrome P450 superfamily.  Degenerate PCR was used to amplify two hypothetical 
P450 gene products, which were 350 base pairs and 3 kilobase pairs in size. In order to clone the 
amplified P450 genes, PCR was used to probe the M. chlorophenolicum genomic library using primers 
designed from the degenerate PCR products. Positive results were obtained from primers based on the 
3 kilobase degenerate PCR product. Once the library clones containing the desired P450 genes are 
identified, the clones will be sequenced. The P450 genes will be cloned into expression vectors to 
determine which one has PCP-monooxygenase activity.  
 

41. Anthony Hansen, Grand Valley State University            Cell and Molecular Biology / Genetics 
 
(Co-Author: Margaret Dietrich) 

Initial Cell Size Affects the Hormone Response in Physcomitrella patens 
 
Much is unknown about how cells perceive and respond to hormones, although their role in 
development is crucial. The developmental response of the moss Physcomitrella patens to the cytokinin 
plant hormone is well characterized. When initial cells of P. patens are exposed to the hormone 
cytokinin, their normal tip growth transitions to the development of a leafy gametophyte. In order to 
study the cytokinin signaling process, a random insertional mutant was identified which produces initial 
cells that are unable to respond to cytokinin. In this mutant, initial cells appear to grow much faster than 
those of the wild type which potentially removes the window in which these cells are competent to 
respond to the cytokinin. TAIL PCR was used to identify the sequence upstream of the insertion site; this 
sequence was analyzed using the moss genomic database to identify the disrupted locus. The locus does 
not appear to contain coding sequence, but does include retrotransposon sequence and 10bp tandem 
repeats. To confirm this disruption is the reason for abnormal initial cell growth, we plan to recreate the 
mutant using homologous recombination. In addition, we will monitor the formation of initial cells to 
characterize the defective processes in the mutant.     
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42. Ashley K. DeWitt, Grand Valley State University                         Cell and Molecular Biology / Genetics 
 
(Co-Authors: Elizabeth Kranz, Jennifer Phelan, Brandon Nader, Kathleen L. Gould, Dawn M. Clifford Hart) 

Phospho-regulation of the anillin-related scaffolding protein Mid1 in fission yeast cytokinesis 
 
In fission yeast, the anillin-related protein Mid1 plays a critical role in organizing early contractile ring 
(CR) formation during cytokinesis. Cells lacking mid1 form off-centered, disorganized ring structures and 
exhibit severe cytokinesis defects. Coincident with its cortical accumulation, Mid1 becomes hyper-
phosphorylated. In addition to consensus phosphorylation motifs for Plo1 and Cdc2, Mid1 contains 
several RXXS motifs, which fit the phosphorylation consensus sequence for Sid2 kinase. Sid2 is the most 
downstream kinase in the Septation Initiation Network signaling cascade, which signals from the spindle 
pole body to trigger constriction of the CR. Using site-directed mutagenesis with mass spectroscopy and 
two-dimensional phosphopeptide mapping, we identified multiple Sid2 phosphorylation sites within 
Mid1. Phospho-site mutants were generated at the mid1 locus and examined for cell division defects. 
Phospho-site mutants displayed cell division defects including sensitivity to low dose latrunculin A and 
disorganized actin localization. The majority of cells exhibited severe polarity phenotypes and Mid1 
protein levels increased when compared to checkpoint activated cells expressing wild-type Mid1. Given 
that Mid1 departure from the CR coincides with Sid2 relocalization to the division site, Sid2 may 
temporally regulate the interaction of Mid1 with the membrane or other CR components; initial 
experiments favor Sid2 regulating Mid1 dissociation from the cell cortex. 
 

43. Caitlin Peirce, Hope College                       Cell and Molecular Biology / Genetics 
 
(Co-Authors: Regina O'Brien, Katherine Heneveld, Joseph Stukey, Virginia McDonough) 

Isolation and identification of the NRO1 gene, which is responsible for recognition of fatty acid species in 
the model organism Saccharomyces cerevisiae 
 
When dietary unsaturated fatty acids (UFAs) are present, Saccharomyces cerevisiae cells down regulate 
expression of the enzyme ∆9 desaturase, encoded by the gene Ole1, which is responsible for producing 
UFAs. A screen was designed to isolate mutants defective in recognition of the presence of UFAs, and 
therefore the transcriptional regulation of the ∆9-desaturase. Using a reporter gene construct controlled 
by the OLE1 promoter, several mutants were identified and one mutant, KH2, was chosen for additional 
characterization. The mutation that renders KH2 incapable of molecular response to UFAs is a recessive 
trait due to a single mutation, we call nro1 (no regulation of OLE1). In order to identify the gene 
responsible for this phenotype, a yeast plasmid library was transformed into the nro1 mutant, and 
plasmids that returned the mutant to wildtype phenotype were chosen for further study. These 
plasmids may contain the gene NRO1, responsible for the protein-sensing of UFAs. Two inserts 
containing the possible NRO-1 gene were sequenced and described in this work. 
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44. Christopher Hoogstra, Calvin College                             Cell and Molecular Biology / Genetics 
 
(Co-Author: Roberts  Hoogstra) 

Alerting Physicians to Follow Protocol Before CT Scans for Suspected Pulmonary Embolism 
 
Pulmonary embolus is an important potentially life-threatening diagnosis that emergency room 
physicians do not want to miss. In current medical practice CT scans are often used to rule out or rule in 
Pulmonary emboli. CT scans use a large dose of radiation, which theoretically could increase the risk of a 
subsequent cancer. An alternative way to rule out a Pulmonary embolus involves an objective clinical 
evaluation, the Well's score, and a simple blood test, D-dimer. If the Well's Score is less than or equal to 
4, meaning a low or moderate risk for Pulmonary embolus and the D-dimer test is normal, the risk of a 
pulmonary embolus is less than 0.4%. Using this strategy to triage patients for CT scanning could reduce 
the number of negative CT scans for PE by 30% and the associated risk of radiation. It could also save the 
health care system millions of dollars a year.  
 

45. Cody G. Hager, Grand Valley State University       Cell and Molecular Biology / Genetics 
 
(Co-Authors:  Jennifer L. Jakubowski  and Dawn M. Clifford-Hart) 

Identifying an Atypical Actin Binding Domain in the Fission Yeast Mid1 Scaffold 
 
The scaffolding protein Mid1, found in the fission yeast Schizosaccharomyces pombe, functions as a 
scaffolding protein. This anillin-like protein assists in the assembly and placement of the actin-rich 
contractile ring by directly associating with the cell cortex and components of the contractile ring to 
anchor the structure in the cell center. The placement and functionality of the division septum 
corresponds to the placement of the contractile ring. Therefore, identifying contractile ring proteins that 
directly associate with Mid1 will contribute to our understanding of proper cell division and equal 
transfer of the cellular contents, including the genetic material. Our preliminary results suggest that the 
C-terminus of Mid1 directly associates with F-actin, an essential component of the contractile ring. To 
identify the actin binding domain within Mid1 the genomic data of four species of fission yeast were 
compared to identify regions of high amino acid conservation. From this data five GST-fusion proteins 
were produced and purified to be analyzed for association with F-actin via cosedimentation assay. After 
identifying the actin binding region within Mid1, Mid1 mutants with alterations to the actin binding 
region will be generated and analyzed for cell division defects. Given the foundational role that Mid1 
plays in contractile ring placement and assembly, we expect that disrupting this interaction will result in 
impairment of ring assembly or the loss of ring stability. 
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46. Danielle Goodman, Hope College        Cell and Molecular Biology / Genetics 
 
(Co-Authors:  Dr. Virginia McDonough and Dr. Joseph Stukey) 

Investigating the cytotoxic effects of mycobacteriophage Vix Gene 80 
 
A bacteriophage or phage is a virus that infects bacteria. To reproduce, an infecting phage must convert 
the host cell metabolism from that suited for cell survival to one favorable for producing new phage 
progeny. One mechanism used by phage in this process involves the expression of cytotoxic gene 
products that interact and interfere with the normal function of protein targets of host metabolic 
pathways. Identifying cytotoxic genes and understanding more about how phage exploit their host’s 
weaknesses could lead to new therapies for many bacterial illnesses. In this work, a cytotoxic gene from 
mycobacteriophage Vix, gene 80, was studied. The protein of the Vix80 gene is 68% identical to the 
product of gene 77 of mycobacteriophage L5, a gene that has been shown to be cytotoxic to 
Mycobacterium. In work not published, I confirmed that the Vix80 gene product is also cytotoxic when 
expressed in Mycobacterium smegmatis. My hypothesis is that an interaction between the Vix80 gene 
product and a host cell protein affects cell metabolism and causes growth inhibition. To test this 
hypothesis, I tagged the Vix80 protein with six His residues. The modified protein was then expressed in 
Escherichia coli and purified by column chromatography. SDS-PAGE and staining verified that I had 
expressed and purified the Vix80 protein of correct size. With the modified Vix80 protein isolated, the 
next steps will be to use the His-tagged Vix80 protein to identify the interacting host cell protein. 
 

47. Danielle Mila, Hope College        Cell and Molecular Biology / Genetics 
 
 (Co-Authors:  Kelsey Moore, Katherine Genzink, Libby Westrate, Aaron Putzke) 

Regulation of Asymmetric Seam Cell Division by the Non-Receptor Tyrosine Kinase, FRK-1, During Post-
embryonic Development in Caenorhabditis elegans 
 
We have characterized a genomic knockout of frk-1 [frk1(ok760)] which eliminates only zygotic FRK-1 
expression and results in lethality at the L1 larval stage. In mutants homozygous for the frk-1(ok760) 
deletion we have observed an excess number of lateral hypodermal cells which appear to have lost the 
asymmetry in the stem cell-like divisions of the seam cell lineage. More specifically, our data show a loss 
of seam cell specific markers, such as scm::gfp and the NE2-1B4 antigen, as well as alteration alae 
formation. Immunostaining the frk-1(ok760) mutants with the epithelial adherens junction marker, 
MH27, shows that the lateral hypodermal cells are smaller in size, similar to the anterior daughter of a 
normal asymmetric seam cell division. Furthermore, the lateral hypodermal cells appear to have 
differentiated as non-seam based on the presence of non-seam hypodermis markers such as elt-3::gfp. 
We are currently investigating the mechanism by which the loss of FRK-1 causes this apparent cell fate 
switch exhibited during post-embryonic development in C. elegans. 
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48. Elizabeth Kranz, Grand Valley State University     Cell and Molecular Biology / Genetics 
 
(Co-Authors:  Brandon Nader, Kathleen L. Gould, Dawn M. Clifford Hart) 

Sid2 Phosphorylation Events Regulate Mid1 Membrane Association 
 
Mid1 is a scaffolding protein found in fission yeast that coordinates proper medial cell 
division.  Structure-function analysis shows that Mid1 contains an amphipathic helix motif in the C-
terminal domain that interacts with the cell membrane.  During late interphase, Mid1 transports out of 
the nucleus to recruit proteins that assemble as “nodes” and associate with the plasma membrane. 
Nodes are the precursors for the acto-myosin contractile ring, a structure that is essential for 
cytokinesis. Once construction of the contractile ring is complete, Mid1 disassociates from the 
membrane and is visible in the nucleus. The mechanism behind Mid1’s disassociation from the 
membrane and resetting in the nucleus for the start of the next cell division cycle remains 
uncharacterized. Our results suggest Mid1 dissociation from the membrane is mediated by 
phosphorylation and may be triggered by the protein kinase, Sid2.  Sid2 is the most downstream kinase 
of the septation initiation pathway (SIN), a signaling cascade that functions in contractile ring 
constriction. Our research identifies four Sid2 phosphorylation sites on Mid1. To characterize the 
physiological relevance of Mid1 phosphorylation by Sid2, fission yeast strains expressing Mid1 phospho-
site mutants at different stages of the cell cycle were subjected to membrane flotation assays and 
fluorescence microscopy. Our preliminary results provide evidence in support of Sid2 regulating Mid1’s 
affinity to the membrane. 
 

49. Elliot Swift, Michigan State University       Cell and Molecular Biology / Genetics 
 
(Co-Authors:  Donna Housley and Patrick Venta) 

Creating a Non-gel Based Assay To Determine SINE Genotypes 
 
Short interspersed nucleotide elements or SINE’s are a class of retrotransposable elements that are 
copied and pasted into seemingly random positions in the DNA. This fact makes them important in 
protein expression, mRNA splicing, evolution, their use as genetic markers when tracking genes, among 
many others.  Currently, to phenotypically analyze a sample of DNA for a SINE insertion, one would need 
to run a PCR on the segment in question followed by running the product through electrophoresis on an 
agrose gel to visualize the difference in banding size between different genotypes. The object of this 
research is to create a fluorescence assay that would utilize a TaqMan probe to detect SINE plus alleles 
and a SYBR green experiment that detects SINE minus alleles. A special TaqMan probe designed for the 
SINE insertion your studying would anneal to the SINE insertion and upon cleavage a fluorescence signal 
would be produced. As for the SYBR green experiment, if you can effectively cleave every SINE plus 
allele and only amplify SINE minus alleles, based on SYBR greens ability to bind to dsDNA with 95% more 
fluorescence, one could analyze whether the genotype is ++, +- or – based upon the fluorescence signal 
produced.  With this method, you could analyze a specific SINE insertion over 100’s of dogs without 
running a myriad of gels saving valuable time and money.  
 

 
 
 
 



WMRUGSRC 2011 -- Abstracts 
 

WMRUGSRC - 2011   Page 24 of 65 
 

50. Ewa Slotwinski, Ferris State University      Cell and Molecular Biology / Genetics 
 
Wild Rice: Understanding Conservation Biology using Molecular Biology 
 
Northern Wild Rice (Zizania palustris L.) is one of several wild rice species native to the northern United 
States of Minnesota, Wisconsin, and Michigan.  The study of Michigan’s wild rice population genetics 
have lagged behind Minnesota and Wisconsin. Since Michigan’s scattered populations are the most 
distant from the genetic core of variation in Northern Minnesota, questions of inbreeding across the 
isolated populations of the state are being investigated using DNA extraction and quantification.  It has 
been recognized by undergraduate institutions such as Ferris State University and Northland College in 
Ashland, Wisconsin as a cultural, economic and ecological resource that is an excellent model organism 
for research. These results will guide conservation efforts for Z. palustris in the region.  Future research 
will build upon this foundation with genetic diversity analyses, including levels of inbreeding and genetic 
tests of genetic relatedness. 
 

51. Jamie Grit, Hope College        Cell and Molecular Biology / Genetics 
 
(Co-Authors:  Dr. Michael Pikaart and Rachel Doud) 

Construction of Green Fluorescent Protein Inducible Promoter for use in gal1/gal10 Activation Studies in 
Yeast 
 
Gene regulation refers to a cell’s ability to turn specific genes on and off. In yeast cells, different genes 
can be expressed depending on the type of carbohydrate source available. The focus of this project was 
to create a plasmid containing an inducible promoter region that could be used for gene regulation 
studies in yeast. Restriction digests were performed to isolate a green fluorescent protein (GFP) gene 
controlled by the gal1/gal10 promoter region which was inserted into two different plasmids, pRS416 
and pYEUra3. These plasmids were transfected into YPH499, a strain of Saccharomyces cerevisiae and 
grown in a selective medium. The promoter region was manipulated by introducing the cells to either a 
galactose or glucose rich environment. Cell fluorescence was observed using fluorometry and 
fluorescent microscopy, and images of the cells were taken using an Apotome microscope. Due to large 
amounts of auto fluorescence in all of the YPH499 cells, a different strain, Y294, was recently 
transfected with the GFP plasmids and will be used for further gene regulation and fluorescent 
microscopy studies.  
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52. Matthew Gregory, Hope College                                                                                                       Chemistry 
 
(Co-Authors: Kimberly Brien, Vijay Satam, Moses Lee) 

Novel Pyrrole-derivatized Diamino Polyamides and Their Impact on DNA Sequence Recognition 
 
Polyamides that contain imidazole and pyrrole heterocycles are known to target the minor groove of 
DNA in sequence specific interactions.  Such molecules have the ability to alter gene expression.  
Analogs of the naturally occurring product distamycin have been developed and shown to bind in 
stacked anti-parallel dimers with their target DNA sequences. Various triamides containing imidazole 
and pyrrole moieties have been synthesized, and found that f-ImPyIm has better affinity and specificity 
in targeting its cognate DNA sequence, 5’-ACGCGT-3’ than the binding of distamycin to its cognate 
sequence 5’-AAATTT-3’. With the addition of a second amine group, derivatives of f-ImPyIm have been 
synthesized in an attempt to increase solubility in aqueous media.  Such molecules include f-ImPy(NH2 
linker)Im, which has been shown to have a higher binding affinity (K) than f-ImPyIm. In order to track 
polyamides in cells by means of fluorescence novel Hx-moieties that are analogs of Hoechst 33258 were 
introduce in polyamide backbone. These molecules showed excellent binding affinity (K) and sequence 
specificity to their respective cognate DNA sequences, 5’-ACGCGT-3’ and 5’-ATCGAT-3’ while exhibiting 
strong fluorescence that allows tracking of these molecules in cells. The focus of this research is directed 
towards the development of diamino Hx-containing polyamides and testing the effects of the additional 
NH2 linker on DNA binding properties in comparison to their monoamino counterparts. 
 

53. Mia Savagian, Hope College                                                                                                               Chemistry 
 
(Co-Authors:  Amanda Furgeson, Balaji Babu, Kimberly Brien, Vijay Satam, Shicai Lin,  
Konstantinos Kiakos, John Hartley, Moses Lee)  
 
Biochemical and Biological Properties of Fluorescent Polyamides 
 
Imidazole (I) and pyrrole (P)-containing polyamides bind specific DNA sequences in the minor groove by 
forming stacked, anti-parallel dimers. Phenyl and formyl groups were introduced to polyamides with the 
goal of increasing sequence specificity, binding affinity, solubility, and optimizing their synthesis.  In 
order to track the movement and localization of these compounds in cells, the need for polyamides that 
both fluoresce and bind to DNA in a sequence selective manner is required.  Hx, a component of 
Hoechst 33258, is a small fluorescent subunit that can act like two consecutive pyrrole units in targeting 
A/T rich sequences of DNA. It was incorporated into polyamides.  One such polyamide, Hx-IP was found 
to bind the sequence 5’-TACGAT-’3 present in the 5-flank of the ICB2 element in the promoter of the 
topoisomerase IIa gene, thus blocking the repressor transcriptional factor NF-Y. A variety of DNA binding 
studies have been conducted on Hx-IP, which revealed that it possesses excellent binding affinity and 
sequence specificity, and it has the ability to enter cells, localize in the nucleus, and regulate the 
expression of the topoisomerase IIa gene in confluent cancer cells.  This success prompted the 
development of other Hx-containing polyamide that targets GC-containing sequences.  
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54. Michael Bowerman, Hope College                                                                                                   Chemistry 
 
(Co-Authors:  Andrew Mepham, Sam Tzou, Zachary DeBruine, Balaji Babu, Kimberly Brien, Vijay Satam, 

Moses Lee) 

Extending the Range of Sequence Recognition of the Hx DNA Binding Unit 
 
Previous work by this group has reported a p-anisylbenzimidazolecarboxamido (Hx) moiety that has 
been incorporated as a fluorophore in imidazole (I) and pyrrole (P)-containing polyamides.  The Hx-core 
behaves like a two consecutive pyrrole units (P-P) and it targets AT rich sequences. However, Hx-
polyamides are not able to target DNA sequences rich in GC base pairs. In an effort to develop 
fluorescent molecules that are capable of binding GC-containing sequences, analogs of Hx were 
designed and synthesized.  Results from these studies will be presented.  
 

55. Michael T. Peruzzi, Grand Valley State University                                                                         Chemistry 
 
(Co-Authors: Charles F. DeLisle and Shannon M. Biros) 
 
Development of Carbamoylmethyl Phosphine Oxides as Chelating Agents for Lanthanides and Actinides 
 
Lanthanides and actinides have many applications in modern chemistry ranging from nuclear fuel to use 
as MRI contrast  agents. While working with these elements it is often necessary to chelate and/or 
sequester them to prevent toxicity. Carbamoylmethyl phosphine oxides (CMPO's) have been shown to 
chelate actinides and lanthanides from organic waste. The synthesis of new chelating agents containing 
multiple CMPO's with the potential to complex f-series elements will be described.  
 

56. Mitchell Groenenboom, Calvin College                                                                                           Chemistry 
 
(Co-Author: Dr. Carolyn E. Anderson) 

 
Efforts Towards the Synthesis of Unnatural Amino Acids Containing N-Alkyl Pyridones 
 
The N-alkyl pyridine motif is important due to its presence in naturally occurring as well as 
pharmacologically important structures. The Anderson research group has developed a method for 
transforming O-propargylpyridines into N-alkyl pyridones in the presence of LiI. Incorporation of a 
nitrogen substituent into this system could lead to the generation of non-naturally occurring β- and γ-
amino acids containing N-alkyl pyridones. To this end, propargylic amino alcohols must be synthesized 
and coupled to 2-chloropyridine to generate the requisite O-propargylpyridine. The synthesis of the 
desired amino alcohol, bearing nosyl and benzyl nitrogen protecting groups, will be reported along with 
efforts to improve the coupling to 2-chloropyridine.  
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57. Nick Vryhof, Calvin College                                                                                                                Chemistry 
 
(Co-Author: Dr. Carolyn E. Anderson) 
 
Gold(I)-Catalyzed Synthesis of N-Alkyl Pyridones 
 
The N-alkyl pyridone motif is found in numerous naturally-occurring and pharmacologically important 
targets. Recent studies in the Anderson group have uncovered an unusual N-alkenyl pyridone product. 
The goal of the study presented here was to develop an alternative synthetic strategy for preparing this 
unique pyridone using gold(I) catalysis. In the event, O-propargyloxypyridines were subjected to gold(I) 
catalysis and the conditions were varied (solvent, temperature, the amount of base (Et3N), atmospheric 
conditions, and the presence of water). To date, the most promising conditions utilize AuCl in 1-butanol 
and produced three distinct N-alkyl pyridone products, including an N-alkenyl pyridone. The structures 
of the pyridones have been determined via 1H NMR, 13C NMR, and mass spectroscopy. Further efforts 
are underway to produce each pyridone selectively and to expand the scope of the observed 
transformation. 
 

58. Robert Sjoholm , Hope College                                                                                                          Chemistry 
 
(Co-Authors: Stephanie Yanow and Moses Lee) 

Modifying Gene Expression to Expose Plasmodium falciparum to Immune System Attack 
 
Downregulation of malarial rif gene expression, a process implicated in malarial evasion of the human 
immune system, has been linked with repressor protein binding to the DNA element ATGCAA in 
Plasmodium falciparum. A Pyrrole- and Imidazole-containing polyamide was designed with the purpose 
of recognizing that DNA sequence based on previously reported pairing rules. The polyamide was also 
designed to target P. falciparum over mammalian cells by exploitation of the protozoal P2 aminopurine 
transporter.  It is hypothesized that the target molecule, by blocking repressor protein binding, will 
effectively enhance rif gene expression in P. falciparum, allowing immune destruction of the protozoan.   
The following will be described: the synthesis of the target compound, a thorough analysis of the 
compound’s binding affinity and selectivity for the DNA sequence ATGCAA (using thermal melts, CD, ITC, 
and DNA footprinting), the in vitro cytotoxicity against mammalian cells and P. falciparum, and an 
investigation into the ability of the compound to alter rif gene expression in the parasite (using real-time 
PCR). 
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59. Ryan Martinie, Calvin College                                                                                                             Chemistry 
 
(Co-Authors: Roger DeKock and Brandon Burkhart) 
 
Computational Investigations of Ligand Fluxionality in Tris(cyclooctatetraene)triiron 
 
The recently synthesized tris(μ-1,3,5,7-cyclooctatetraene)triiron, Fe3(C8H8)3, was investigated by DFT 
computational studies. In the gas phase, the cluster adopts C3h symmetry and pseudo-η3:η5 hapticity to 
each of the cyclooctatetraene (COT) ligands, which exist in a π-delocalized V conformation with each 
ligand bridging two metal atoms. A higher symmetry structure, D3h, lies only slightly above the C3h 
structure and represents a transition state between two energetically identical C3h structures. The 
computed charge on the iron atoms is near 0 by both the Hirshfeld and Voronoi methods and comports 
with the compound having a formal oxidation state of 0. In addition, the cluster can adopt a second 
conformation with the three COT ligands in a π-delocalized tub configuration with a decrease in stability 
of only 3 kcal/mol. The ligands can also rotate about the metal–metal framework with a transition 
barrier of only 1 kcal/mol. Dissociation of a single COT ligand requires 57 kcal/mol. The low-energy 
ligand conformational changes, sliding, and rotation likely make significant contribution to the 
experimentally observed fluxionality of the ligands. A triplet structure was also examined and found to 
be nearly isoenergetic with the singlet. The triplet potential energy surface resembles that of the singlet 
in that a variety of low-energy transformations can contribute to ligand fluxionality. 
 

60. Sarut Jiarattanasawat, Western Michigan University                                                                  Chemistry 
 
(Co-Authors: Isurika R. Fernando, Nikos Daskalakis, Konstantinos D. Demadis, Gellert Mezei) 

Layered inorganic-organic networks of pyrazole-4-sulfonate metal complexes and their use in copper 
anticorrosion protective films 
 
Heterocyclic aromatic compounds containing nitrogen, like azoles and thiazoles, are known to decrease 
the rate of copper corrosion.  N or S donor atoms within those compounds are responsible for 
attachment of the inhibitor molecules to the metal surface. We synthesized coordination networks using 
pyrazole-4-sulfonate (L1–) and 3,5-dimethylpyrazole-4-sulfonate anions (L2–) and various metals, and 
characterized the complexes by infrared spectroscopy, thermogravimetric analysis and single-crystal X-
ray diffraction. The varying size and charge of the cations (Na+, K+, Rb+, Cs+, Mg2+, Ca2+, Sr2+, Ba2+, 
Cu2+, Ag+, Zn2+, Cd2+, NH4+) in these complexes produce alternating inorganic-organic layered 
materials. L1– and L2– prove to be versatile ligands within these structures, combining the coordination 
flexibility of the sulfonate group with the ability of the pyrazole moiety to participate in H-bonding, 
aromatic interactions and coordination to metals. We found a correlation between the size and charge 
of the cations, the coordination mode of the ligand and the hydration of the metal ion.  Copper 
corrosion studies with complexes of L1– as inhibitors, conducted at three different pH values (pH = 2, 3 
and 4), show that significant corrosion protection is obtained with all compounds at pH 4 and 3. Thin 
films formed by these complexes on copper metal surfaces were studied by optical microscope, 
scanning electron microscopy and energy dispersive X-ray spectroscopy. 
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61. Stephanie Pierson, Grand Valley State University                                                                         Chemistry 
 
(Co-Author: Trent Mazer) 
 
High-precision near infrared absorption spectrometer for measurement of pressure broadening 
coefficients 
 
A double-beam high precision near-infrared absorption spectrometer hasbeen constructed for the 
measurement of pressure broadeningcoefficients of gas-phase molecular overtone lines.  The 
spectrometeruses a multipass Herriot sample cell with an effective path length of40 meters.  To avoid 
inaccuracy due to nonlinear scanning of the diodelaser, it uses a high-finesse confocal etalon to provide 
accuratefrequency markers that trigger data acquisition.  The free spectralrange of the etalon can be 
determined accurately based on the knownpositions of molecular absorptions in carbon monoxide and 
carbondioxide.  Applications to pressure broadening of the 3-0 overtonetransition in CO by nitrogen will 
be presented.  

62. Thomas Endean, Hope College                                                                                                           Chemistry 
 
(Co-Author: Jeffrey Johnson) 
 
Regioselectivity of Nickel-Mediated Decarbonylative Cross-Coupling of Cyclic Imides and Diorganozinc 
Reagents 
 
Recent studies have demonstrated a nickel-mediated decarbonylative cross coupling of cyclic imides 
with diorganozinc reagents.  This process proceeds using stoichiometric Ni0 in the presence of 
bipyridine. Decarbonylation and subsequent alkylation by diethyl zinc has been demonstrated in good 
yield on a range of N-substituted phthalimides.   This reaction tolerates diverse imide functionality 
including alkyl, aryl, electron-deficient, electron-rich, and heteroatom-containing substituents.  In order 
to further investigate the electronics of the reaction 3 and 4 substituted phthalimides were 
synthesized.  The resulting imides were subjected to the parent reaction conditions and the 
constitutional isomers were analyzed through GC and NOESY NMR. 
 

63. B. Wierckz, Ferris State University                                                                                                    Chemistry  
 
(Co-Author: Dr. Daniel Adsmond) 
 
Varying Reaction Conditions and Their Effects on Sulfamethazine with 20 Carboxylic Acids 
 
Slow evaporation of solutions of sulfamethazine and various carboxylic acids yields either 
sulfamethazine crystals or sulfamethazine/acid cocrystals.We hypothesized that by either changing the 
solvent to improve sulfamethazine solubility, increasing the acid concentration in solution, or 
eliminating the solvent altogether (melting or grinding) we could grow the previously unobtainable 
cocrystals. Here we present the results of sulfamethazine cocrystallization with 20 different carboxylic 
acids and discuss the effect of varying reaction conditions on cocrystal formation. 
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64. Ben Markosky, Calvin College                                                                                                            Chemistry 
  
(Co-Author: Mark Muyskens) 

 
Lasers and Fluorescence 
 
Two topics were studied in the summer: Cavity Ring-Down Spectroscopy and Anti-Stokes Fluorescence.  
1. Cavity Ring-Down Spectroscopy (CRDS) is used to measure absorption spectra of very weakly 
absorbing materials such as water vapor in air. The reason that CRDS is so sensitive is due to the long 
path length used in the data collection. An extensive calibration was done of the CRDS setup. A 
calibration curve was made over the entire range of the dye laser and programmed as a correction into 
the program used to collect the data.  
2. Anti-Stokes fluorescence a special case of fluorescence where long wavelength (low energy) photon 
are absorbed by a fluorescent dye and emit a short wavelength (higher energy) photon. A model has 
been suggested by Erikson to predict the low absorptions at the wavelengths in question (633 nm to 670 
nm for rhodamine dyes). The hypothesis was that even though the quantum yield of Rho101 is 
temperature independent, the Emission when excited with a red laser would be highly temperature 
dependent. The result was a strong correlation between temperature and fluorescence intensity 
 

65. David Grossens, Hope College                                                                                                            Chemistry 
 
(Co-Authors: Tessa Grabinski, Jacqueline Peacock, Katie Partyka, Brian Haab, Matthew Steensma) 
 
Ab-Protein Sandwich Arrays to Monitor Levels of Dkk1 in Cancer Patients 
 
Osteosarcoma is the most common form of bone malignancy in children and adults over the age of 65. 
Viable biomarkers are needed for a more informed treatment as current methods do not possess the 
sensitivity needed for an early diagnosis or an ability to monitor a response to chemotherapy. The 
progression of osteosarcoma disease is believed to be influenced by upregulated Wnt/β-Catenin 
signaling. The process involving secreted Wnt inhibitors and their function in this pathway has not been 
fully examined. Abnormally high levels of Dkk-1 protein have been found in patients with osteosarcoma. 
A member of the Dickkopf family, Dkk-1 protein is a negative regulator of Wnt that is known to play a 
central role in the regulation of bone formation and bone resorption and appears to be directly related 
to disease burden. For these reasons, we established a protocol that can measure levels of purified Dkk-
1 protein through optimization of a high-throughput immunoassay. The purpose of this work was to 
develop a clinically relevant diagnostic tool to allow levels of Dkk1 protein to be monitored in post-
treatment osteosarcoma patients. Future work involves the collection of sufficient quantities of serum 
from breast cancer patients, as well as serum from osteosarcoma patients during various stages of the 
treatment and recovery period, for preliminary validation of this clinical tool. 
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66. Elizabeth Vincent, Calvin College                                                                                                       Chemistry                                             
 
(Co-Author: Dr. Doug Vander Griend) 
 
Thermochromic Solutions for use in Self-tinting Windows 

A system composed of varying concentrations of nickel centers and chloride anions was investigated for 
use in future generations of self-tinting windows. This system switches from a low absorbing octahedral 
coordination to a high absorbing tetrahedral coordination.  Our goal was to identify the intermediate 
species that forms during the coordination switch.  
 

67. Emily Golz, Calvin College                                                                                                                    Chemistry    
 
(Co-Author: Dr. Doug Vander Griend) 
 
Solution Dynamics of Methylene Blue 
 
Methylene Blue is a cationic (positively charged) dye used in chemistry, biology, and medicine as a cell 
stain and indicator. Methylene Blue is of note for our work not because it is one of the most widely used 
dyes in the world of science, but because it appears to violate a basic physiochemical law regarding light 
absorption in solution. Other labs1,2 have suggested that this change occurs because Methylene Blue 
molecules aggregate into dimers and trimers in solution, thus altering the intrinsic ability of an individual 
molecule to absorb light.  Our goal is to test and update their model. 
 

68. Eric X. Yu, Calvin College                                                                                                                     Chemistry    
 
(Co-Authors: John R. Strikwerda and Roger L. DeKock) 

The Ideal Electronic Atom 
 
We have employed Hartree-Fock quantum chemical theory in an effort to correlate electronic structure 
with trends observed in the successive ionization energies of atoms, specifically for the cases of He, Be, 
Mg and Ca. Our results suggest that the arithmetic progression displayed by these elements’ successive 
ionization energies can be accounted for simply by “relaxation compensation” and the loss of a single 
valence electron-electron repulsion. 
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69. Garett MacLean, Grand Valley State University                                                                             Chemistry    
 
(Co-Author: Dr. Cory DiCario) 
 
Required modifications for the expression and purification of the E290K mutant of horse heart 
cytochrome c peroxidase. 
 
Expression of mutant horse heart cytochrome c peroxidase (HH CcP) was carried out using a 
recombinant bacterial expression system. Crystallization of HH CcP mutant E290K was realized with the 
formation of purified protein crystals. Although crystallization of this mutant was attained other mutant 
strains were found to be less receptive of the techniques used during the early stages of isolation. 
Crystal size was found to be diminutive and recrystallization for the sample will need to be performed to 
increase crystal dimensions for crystallography to be performed. Further development and honing of the 
procedures for cell cultures, protein isolation and purification was carried out through acclimatizing 
prior procedures to attain improved realizations of product though each stage of product collection. 
 

70. Ian Robertson, Calvin College                                                                                                             Chemistry    
 
(Co-Author: Professor Chad Tatko) 

Identifying the Role of Aromatic Networks in Amyloid Fibril Formation and Anti-Alzheimer’s Therapeutic 
Action 
 
Alzheimer’s disease affects more than 30 million people each year. It is thought to be caused by an 
oligomeric peptide, Amyloid-β. Extended aromatic interactions play a key role in the aggregation of 
these peptides. We have designed a three-stranded beta-hairpin peptide that should model the 
aromatic features of Amyloid fibrils, while remaining soluble, so as to be conducive to a variety of 
assays. 
 

71. Jeremy Whitmore, Grand Valley State University                                                                         Chemistry    
 
(Co-Authors: Olivia White, Ryan Enck, Matthew Hart) 

Regioselective Nucleophilic Ring Openings of Aziridines in the Synthesis of T1AM Analogues 
 
Thyroxine (T4), the predominant secretion of the thyroid gland, undergoes deiodination at target tissues 
to produce the potent agonist triiodothyronine (T3).  Recent work has shown that in vivo enzymatic 
deiodination and decarboxylation of T3 generates the derivative T1AM, a potent agonist of trace amine 
associated receptors.  Interestingly, T1AM induces physiological effects opposite to those produced by 
the T3 and T4 hormones (Scanlan et al. 2004).  Presently, a regulatory relationship between T1AM and 
the thyroid hormones requires a more fundamental understanding of the TAAR1 receptor and its 
ligands.  Elucidation of a regulatory pathway has the potential to establish more comprehensive 
treatment options for thyroid-related disorders.  Previous work by this lab has shown agonist/antagonist 
regulation of TAAR1 using the two enantiomers of apomorphine.  Herein, this project describes the 
regioselectivity of nucleophilic ring openings on aziridines using p-methoxy phenol and presents the 
progress towards the synthesis of a proposed TAAR1 regulator. 
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72. John R. Strikwerda, Calvin College                                                                                                    Chemistry    
                

(Co-Author: Roger L. DeKock) 
 
Theoretical Study of Formation of Ion Pairs in  (NH3·HCl)(H2O)6 and (NH3·HF)(H2O)6 
 
We have performed theoretical studies on sixteen molecular cubes each of (NH3·HCl)(H2O)6 and 
(NH3·HF)(H2O)6 . We use an empirical gauge to categorize the degree to which the cubes are neutral 
molecule or ion pair in character. On this basis, we describe all sixteen cubes of the former as highly 
ionized, but only five of the latter as greater than 85% ionic in character. Addition of one or two bridging 
water molecules to form (NH3·HF)(H2O)7 or (NH3·HF)(H2O)8 raises the percent ion pair character to 
greater than 85% for these systems. The computed vibrational frequency corresponding to the proton 
stretch in the N–H–F framework shows the highest degree of redshifting for systems near 50% ion pair 
character. Molecular cubes close to neutral adduct or to ion pair character show less red shifting of this 
vibrational motion.   
 

73. Jonathan Lehmann, Grand Valley State University                                                                       Chemistry    
 
(Co-Author: Dr. Matthew E. Hart) 
 
Modified Chromenes as Precursors to TAAR Regulators 
 
200 million people worldwide are living with a thyroid disorder related to a hormonal imbalance.  
Symptoms of this imbalance include deviations from normal heart rates and metabolic rates.  Recent 
discoveries have shown that a compound known as T1AM is capable of affecting some of these same 
physiological conditions.  The receptor that T1AM activates, TAAR, has been the subject of much current 
research.  Our approach to learn more about TAAR involves the synthesis of compounds that regulate its 
activity.  These molecular targets resemble T1AM, but include some key structural differences.   For 
example, the molecular scaffold that is the basis of our target compounds (known as chromenes) is 
more rigid than T1AM due to the incorporation of a six carbon ring.  To date, our research has focused 
on optimizing the reactions that produce this scaffold. The successful production of a panel of these 
chromenes has set the stage for subsequent reactions that will allow us to generate many T1AM 
analogues.  By understanding the regulation of TAAR we may gain a greater understanding of its role in 
biology and human physiology. 
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74. Justin T. Closs, Alma College                               Chemistry 
 

(Co-Authors: Chelsea C. Mertz and James P. Carey) 
 
Velocity Estimation of Kinetic Impact via High-Speed Video Analysis 
 
This project estimated velocity of particle fragments produced by kinetic impact of a projectile with 
terrestrial analogs of asteroids based on solid or aggregate materials.  This was part of a larger project 
studying rubble-pile asteroids impacts. Data from impacts was collected as high-speed video images and 
analyzed by tracking particle trajectories between frames to estimate average velocity based on 
material type.  Results showed highest average velocities for basalt and pumice samples, with lower 
average velocities for more loosely aggregate materials such as gravel or charcoal. 
 

75. Justine Travis, Grand Valley State University                                                                                  Chemistry 
 

(Co-Authors: G. MacLean and C. DiCarlo) 

Modification of the Procedure for the Growth and Purification of Mutated Cytochrome C Peroxidase 
(CcP) 
 
The required modifications for the growth and purification method of D34K, D79K, and E118K novel 
protein mutations were determined. The mutation caused changes to the growth ability of the proteins 
which resulted in a decreased amount of hemin needed. The hemin amount was decreased because 
extra hemin could disrupt the purification process and destroy the protein. Also, the amino acid’s 
interactions with the solutions in the environment were altered due to the mutation’s locations on the 
surface of the protein and the mutation changing the amino acid from a polar acidic to a polar basic. The 
change from acidic to basic caused the mutated protein to elute out with a lower concentrated mobile 
phase compared to the wild-type CcP. Crystallization of the D34K and D79K was achieved through the 
use of ion exchange chromatography, size exclusion chromatography, and dialysis. 
 

76. Luis Ramirez, Alma College                                                                                                                 Chemistry 
  
(Co-Authors: Jordan Bosco, Samantha Kellogg, Sean Mo, Robert Roe) 

Effects of Pico y Placa policy on PM2.5, O3 and CO levels in the Distrito Metropolitano de Quito, Ecuador 
 
Pico y Placa traffic policy was implemented on May 3, 2010 in Quito, Ecuador. Since then, little work has 
been performed to characterize the impact of the policy on PM2.5, O3 and CO levels in the city.  We 
measured the levels of pollutants continuously for two identical four-week time periods in 2009 and 
2010 at three research stations in Quito. Our analysis indicates a reduction of PM2.5 and CO levels at 
two of three stations by 11–21% when the policy was enacted. The O3 level changes were statistically 
insignificant at all three stations. We also measured the meteorological patterns at two weather stations 
in Quito during the same study period.  The meteorological pattern changes had no impact on the levels 
of pollutants. Despite the reduction in PM2.5 levels during this study, the average PM2.5 level was 
above the proposed government standards and WHO guidelines for PM2.5 (15.0 μg/m3).  Furthermore, 
temperature inversion effect was contributing to the high levels of ambient air pollutants in Quito. 
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77. Trent Mazer, Grand Valley State University                                                                                    Chemistry 
 

(Co-Authors: Stephanie Piersons, George Mcbane, Stephanie Schaertel) 

High-precision near infrared absorption spectrometer for measurement of pressure broadening 
coefficients 
 
A double-beam high precision near-infrared absorption spectrometer has been constructed for the 
measurement of pressure broadening coefficients of gas-phase molecular overtone lines.  The 
spectrometer uses a multipass Herriot sample cell with an effective path length of 
40 meters.  To avoid inaccuracy due to nonlinear scanning of the diode laser, it uses a high-finesse 
confocal etalon to provide accurate frequency markers that trigger data acquisition.  The free spectral 
range of the etalon can be determined accurately based on the known positions of molecular 
absorptions in carbon monoxide and carbon dioxide.  Applications to pressure broadening of the 3-0 
overtone transition in CO by nitrogen will be presented. 
 

78. Allison Kneisel, Grand Valley State University                          Computational Biology / Bioinformatics 
                                                 
(Co-Authors: Carl R. Ruetz III, Alan D. Steinman, Sandra L. Cooke) 
 
Is phytoplankton sufficient to support silver and bighead carps in Muskegon Lake? 
 
We used a previously-developed bioenergetics model to assess whether food resources were sufficient 
to support growth of silver (Hypophthalmichthys molitrix) or bighead carps (H. nobilis) in Muskegon 
Lake. In our simulations, we used several combinations of planktonic chlorophyll a (2.26-36.1 μg/L), 
temperature (12.7-21.7 ºC), and distance traveled (0, 4, 30 km for silver carp and 0 km for bighead carp) 
by individuals to predict fish growth over the 120-day simulation period (May-September).  The 
chlorophyll a concentrations and water temperatures were based on field observations in May, July, and 
September (2003-2010) in Muskegon Lake.  Preliminary results show that the highest concentrations of 
chlorophyll a observed each season over the 8 years are sufficient for a 2,400-g adult to gain mass: a 
32% to 49% change in mass for silver carp and a 67% for bighead carp. These concentrations, however, 
are much higher than average and do not account for dietary selection of phytoplankton. Based on 
monthly and seasonal averages, an individual would exhibit negative growth for silver carp (-14% to -
39%) and for bighead carp (-14%) based on the consumption of only phytoplankton (measured as 
chlorophyll a). Although phytoplankton alone does not appear sufficient to sustain the growth of silver 
and bighead carps, we suspect that with additional food sources, such as zooplankton (which were not 
considered in our model), these carps could exhibit positive growth in Muskegon Lake. 
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79. Alex Cohen, Calvin College                                                                                            Ecology and Evolution 
 
Breeding Success of Piping Plovers (Charadrius melodus) on Martha’s Vineyard, Summer 2011 
 
Piping Plovers (Charadrius melodus) are a shorebird species which has recently been the target of 
substantial management efforts, as each of the three geographically distinct subpopulations of Piping 
Plovers are threatened or endangered. Mass Audubon's Coastal Waterbird Program (CWP) is one of the 
most effective programs aimed at the protection and recovery of Atlantic Piping Plovers by monitoring 
and protecting breeding habitat in Massachusetts. This poster presents the 2011 season's monitoring 
efforts of Felix Neck Wildlife Sanctuary (on Martha's Vineyard). General information on Piping Plovers 
and the CWP is provided, and factors like nest failures, chick survival, the benefits of neighboring Least 
Terns, and human impacts on breeding success are discussed. 
 

80. Alyssa Moore, Calvin College                                                                                        Ecology and Evolution 
 
(Co-Authors: Dr. Keith Grasman, Sylvia Fuhrman, William VanDenHeuvel, Lisa Williams) 

Assessment of Population, Reproduction, and Health Impairments in Colonial Waterbirds Breeding in 
Michigan's Areas of Concern 
 
In 2010-2011, effects of pollutants on reproduction, growth, and immunological health of waterbirds 
were investigated in the Saginaw Bay and Raisin River Areas of Concern (AOCs) for the Great Lakes 
Restoration Initiative-Fish and Wildlife Service AOC Program. Sites studied in the Saginaw Bay AOC: 
Contaminated Disposal Facility (CDF) for herring gulls, Caspian terns, and black-crowned night herons, 
Little Charity Island for gulls, and Charity Reef for terns. Herring gulls were studied at the Detroit Edison 
Monroe Power Plant (Raisin River AOC). Reference sites were located in the St. Mary’s River. In 2010 
embryonic nonviability at the AOCs (4-5%) was somewhat higher than at reference sites (<2%). 
Nonviability was caused by early failed development on the CDF, infertility on L. Charity, and nonviability 
occurred throughout development at Monroe. In Saginaw Bay, gull chicks had marginally good survival; 
tern chicks had poor to marginal survival.  At Monroe, gulls experienced total reproductive failure in 
2010 with good survival up to 3 weeks but poor survival during 3-4 weeks in 2011. Mean 
phytohemagglutinin skin responses for T-cell mediated immunity were severely suppressed compared 
to reference sites in herring gulls (50-58%), Caspian terns (48-53%), and black-crowned night herons 
(33%) in the Saginaw Bay AOC,  and herring gulls (65%) at the Raisin River AOC in 2011. Impairments at 
the AOCs are consistent with past studies on the effects of pollutants in Great Lakes birds. 
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81. Amber VanderGeld, Cornerstone University                                                             Ecology and Evolution 
 
(Co-Authors: Jason Oosterhouse and Dr. Robert Keys) 
 
The effects of trophic cascading by white-tailed deer (Odocoileus virginianus) on breeding songbird 
populations 
 
Increasing populations of white-tailed deer in hardwood forests have created an imbalance at different 
levels of the trophic structure, particularly in the vegetative community, resulting in the formation of a 
trophic cascade. The impact of this cascade on breeding bird populations is unknown. We conducted 
research on five sites with varying degrees of deer trail fragmentation in a mixed woodland in Hastings, 
Michigan. Breeding bird diversity, predator abundance, and vegetative factors (height, percent cover, 
and diversity at three vegetative layers - herbaceous, mid, and canopy) were collected on each site. We 
hypothesized that increased deer trail density would correlate with decreases in breeding bird diversity 
and vegetative cover, and increases in predation. Breeding bird diversity was assessed with point count 
surveys over six weeks. Vegetative factors were evaluated using line transects and predator activity with 
camera traps. No significant correlation was found between bird diversity and deer trail density 
between sites. Bird diversity was significantly correlated to other factors within the woodland including 
the height and diversity of ground cover and canopy cover. Therefore, we concluded that while deer 
trails may provide a degree of forest fragmentation they are not directly correlated with breeding bird 
diversity, and also that deer trail density may not be a good indicator of actual deer density in an area. 
 

82. Brandon S. Harris, Grand Valley State University                                                     Ecology and Evolution 
 
(Co-Authors: Jared J. Homola and Carl. R. Ruetz) 

Comparing Two Common Methods of Estimating Stream Fish Abundance 
 
Unbiased estimates of stream fish abundance are critical for sound fisheries management.  Most studies 
investigating bias associated with stream fish population estimates primarily focus on salmonines, yet 
non-game fishes often comprise a major portion of stream fish assemblages.  We evaluated mark-
recapture and removal methods for estimating the abundance of mottled sculpin (Cottus bairdii), a 
common non-game fish in streams.  Specific objectives were to: (1) compare abundance estimates using 
both methods, (2) assess potential removal method bias, and (3) evaluate closed-population model 
assumption.  We sampled eight streams via backpack electrofishing; each stream was sampled over 2-
days.  Individuals were held in cages overnight to assess survival and mark retention.  We found removal 
estimates generated by program CAPTURE were typically lower (22-58%) compared to mark-recapture 
estimates.  Removal methods also consistently underestimated (38-59%) known sculpin abundances.  
Minimal movement of marked fish (mean=11.5%; range=0.0-42.0%) was observed in all but one of our 
study streams.  Survival of sculpin after capture was 100% (n=405 fish), and no marks were lost among 
fish held overnight.  Our results suggest that the closed-population assumption was valid in most 
streams and the removal method yielded negatively biased abundance estimates.  Consequently, we 
recommend that fisheries managers use mark-recapture methods to estimate abundance of small, non-
game fishes. 
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83. David W. Pearson, Olivet College                                                                               Ecology and Evolution   
 
(Co-Author: Dr. Patrick F. Fields) 
 
Importance Value Determinations of a Southern Michigan Woodlot, Southern Eaton County 
 
KirKellDEL is Olivet College’s 40 acre biological preserve located on the south west shore of Pine Lake in 
southernmost Eaton County, less than three miles southwest of Olivet, MI. A recent study was 
conducted to determine the Importance Values (IV) of the hardwoods present on the preserve.  A 
sampling of 392 trees (with a DBH of > 2.5 cm) distributed along 3 parallel north-south trending 15 m 
wide transects shows that Black Cherry (Prunus serotina) is easily the most important tree measured 
(IV=78).  The ten next  most important trees to the woodlot are (in descending order):  Green Ash 
(Fraxinus pennsylvanica, IV=26), Choke Cherry (Prunus virginiana, IV=19), Red Oak (Quercus rubra, IV= 
19), White Oak (Quercus alba, IV=17), Red Maple (Acer rubrum, IV= 15.4), Black Oak (Quercus paulustris, 
IV=15.5), Autumn Olive (Eleagnus umbellulata, IV=9.2), Sugar Maple (Acer saccharum, IV=9.3),  
Flowering Dogwood (Cornus florida, IV=8), and Pin Oak (Quercus palustris , IV=6). We present eleven 
species, because included here is one non-native species (Autumn Olive) that can be either a shrub or 
tree in growth habit.  It is noteworthy due to its weedy, invasive nature, and the ever growing, 
significant threat it poses to the native taxa in our study area. Six of the most important species noted in 
our study area are shade tolerant, including the tree with the greatest importance value (Black Cherry).  
It is interesting to note that three of the top five species in our research area are common to the top five 
species highlighted in a recent study of the Kalamazoo Nature Center (Kalamazoo County, MI) by Bassett 
(2011). Seventy-five percent of the individuals of the most abundance species, Black Cherry (a shade 
tolerant, disturbance follower), have a DBH of <125 mm.  However, Red Oak, the second most important 
shade-tolerant tree, has no small sized individuals (<100 mm) in our study data.  This latter size 
distribution pattern was also observed for White Oaks, Swamp White Oaks, Pin Oaks, Red Maple, and 
Sugar Maple.  Herbivory is the suspected cause, given that abundant numbers of White-tailed Deer are 
quite common in the preserve.  Thus, the presence of numerous cyanogenic cherry seedlings and the 
absence of non-cyanide producing oak and maple seedlings would be expected.  An alternative 
hypothesis could be selective logging of the larger cherry trees in the past.  Although, the specific prior 
land use in the preserve is not clear, there has not been selective cutting, logging, or uncontrolled fires 
since the land was purchased by the college in 1967.  Thus, the high number of smaller cherry trees 
could be the result of 44 years of habitat preservation and fire/logging suppression. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
84. Christopher Bouma, Calvin College                                                                             Ecology and Evolution 
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(Co-Authors: Emily Huizenga and Dr. David Warners) 

Comparing Biodiversity in Different Campus Habitats at Calvin College 
 
Decreasing biodiversity around the world is an increasing problem. It has been proposed that this event 
is largely due to habitat loss. A way to mitigate this problem is to restore habitats to their natural state. 
On Calvin College’s campus, there are a number of sites that have been restored to a natural state while 
there are also a number of lawn sites. While it was obvious that plant diversity would be higher in the 
restored sites, it was not clear what other types and how much of a biodiversity difference there was 
between the restored sites and other areas of campus. To help answer this question, a plant survey, an 
insect survey, and a small mammal survey was done in lawn, treed lawn, restored and mature wooded 
areas (four of each type). The results supported the hypothesis that there was a trend in increased 
biodiversity of insects and mammal activity in the restored sites. Even though these sites are relatively 
small in area, they support large amounts of biodiversity that would likely not exist on campus. 
 

85. Emily Huizenga, Calvin College                                                                                     Ecology and Evolution 
 
(Co-Authors: Christopher Bouma and Dr. David Warners) 
 
Comparing Biodiversity in Different Campus Habitats at Calvin College 
 
Decreasing biodiversity around the world is an increasing problem. It has been proposed that this event 
is largely due to habitat loss. A way to mitigate this problem is to restore habitats to their natural state. 
On Calvin College’s campus, there are a number of sites that have been restored to a natural state while 
there are also a number of lawn sites. While it was obvious that plant diversity would be higher in the 
restored sites, it was not clear what other types and how much of a biodiversity difference there was 
between the restored sites and other areas of campus. To help answer this question, a plant survey, an 
insect survey, and a small mammal survey was done in lawn, treed lawn, restored and mature wooded 
areas (four of each type). The results supported the hypothesis that there was a trend in increased 
biodiversity of insects and mammal activity in the restored sites. Even though these sites are relatively 
small in area, they support large amounts of biodiversity that would likely not exist on campus. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
86. Jack Zwart, Calvin College                                                                                              Ecology and Evolution 
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Quantifying Terrestrial Carbon Sources of a Small Northern Seepage Lake 
 
Many organisms use resources that have been transported to their habitat from another place. These 
outside resources, allochthonous resources, can often function as a resource subsidy, especially in low-
productivity habitats such as oligotrophic lakes. In this study, we set out to quantify the sources of 
allochthonous resources transported to lakes, which can help us better understand the allocthonous 
support of aquatic food webs and carbon flow throughout an ecosystem. We focused on three main 
fluxes of terrestrial organic carbon into Long Lake, a 7.87 hectare northern seepage lake in the Upper 
Peninsula of Michigan. The terrestrial carbon sources we focused on were atmospheric deposition, 
groundwater discharge, and surface flow. Inlet surface flow was the largest source of allochthonous 
carbon (43.1 mg C m-2 day-1), although the inlet was not always flowing. Atmospheric deposition 
contributed a significant amount of resource to the surface of the lake (29.9 mg C m-2 day-1) although 
highly variable due to weather conditions and spatially from shore. Groundwater was not a noteworthy 
source of carbon to Long Lake since all measurements showed groundwater seeping out of the lake. This 
study suggests that even though atmospheric deposition and surface flow contribute the most 
allochthonous carbon to Long Lake, the system is highly variable due to a number of physical and 
biological factors. 
 

87. Katelyn Geleynse, Calvin College                                                                                 Ecology and Evolution   
 
(Co-Author: Dr. Randy Van Dragt)           

Population Dynamics of Small Mammals on a Pacific Coastal Prairie    
 
Coastal outwash prairies are a highly endangered ecosystem scattered along the Pacific coast from 
southern British Columbia, Canada to the Willamette Valley of Oregon.  Pacific Rim Institute (PRI), 
located on Whidbey Island, WA contains a small remnant of this prairie type which it is trying to restore 
and expand.  The Smith Prairie at PRI is host to two small rodents that may have significant impacts on 
the vegetation:  Townsend’s vole (Microtus townsendi) and the deer mouse (Peromyscus 
maniculatus).     Microtine populations are known to go up and down in dramatic cycles, the causes of 
which are still being studied.  The goal of this multi-year study is to record and evaluate the impacts of 
these rodents on prairie vegetation composition and ecosystem restoration.   
 

 
 
 
 
 
 
 
 
 
 
 
 
88. Kelly Peterson, Calvin College                                                                                       Ecology and Evolution 
 
(Co-Author: Dr. Randy Van Dragt) 
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Small Mammal Inventory at Flat Iron Lake Preserve 
 
Over the last five years Calvin College has acquired a 65 acre piece of land surrounding Flat Iron Lake in 
Oakfield Township, MI. The property has become a nature preserve and study center to be used for 
summer researchers and class studies. The purpose of this study was to add information on mammal 
diversity to baseline data already collected in the years since the property’s acquisition. The study 
focused on the presence and abundance of small mammal populations in the 9 habitat types found at 
the Flat Iron Lake Preserve. To assess the spatial distribution of each species, a trapping schedule was 
devised and baited Sherman live traps were set out in 3 different habitats each week. Traps were set in 
the evening and checked in the morning, whereupon any mammals trapped were sexed and standard 
body measurements taken. Captured animals were also marked so that recaptures could be accounted 
for. In total, 337 animals were captured in 820 trap nights, 38 of those were recaptures. Peromyscus 
leucopus was the animal most commonly captured, followed by Zapus hudsonius, Peromyscus 
maniculatus, Blarina brevicauda, Microtus pennsylvanicus, Tamias striatus, Sorex cinereus, and Sciurus 
niger. Slight differences were seen in diversity of captures across habitats, as well as a difference in 
relative abundances. This study provides important information on a key element of the biodiversity of 
the preserve that will be useful for management of the preserve and for future research. 
 

89. Molly Waytes, Kalamazoo College                                                                               Ecology and Evolution 
 
(Co-Authors: Hannah Gaines and Rachel Mallinger) 
 
Effectiveness of Pollination by Wild Bees as Influenced by Landscape Composition and Distance from 
Natural Habitat 
 
Honey bees have been historically used for crop pollination but now face threats to population health.  
Native species of wild bees are a potential source of pollination services for crops to supplement 
services provided by honey bees.  However, the percentage of agriculture in the surrounding landscape 
may negatively affect wild bee presence and therefore pollination, as might crop distance from natural 
habitat.  This research sought to determine if wild bees could provide pollination services equivalent to 
those of honey bees, if wild bee pollination varied with landscape composition and if distance of target 
plants from edge of natural habitat affected pollination by wild bees.  Sentinel plants were placed in 
cranberry bogs and variables that were tested include honey bee presence, surrounding landscape 
composition and distance from edge.  Bee visitation rates to sentinel plants were recorded and 
pollination success of exposed vs. bagged plants was determined using seed set.  Sentinel seed number 
did not vary with honey bee presence, but was affected by site and an interaction between site and 
honey bee presence.  Distance of plants from the edge of natural habitat did not significantly affect 
sentinel seed count.  These results indicate that wild bees can provide pollination services at the same 
level as those provided by honey bees given the right landscape conditions and that fields with centers 
100 m or less from natural habitat will be evenly pollinated by wild bees. 
 

 
 
90. Morgan Roose, Alma College                                                                                        Ecology and Evolution 
 
A Demographic Study of a Small Population of Veery (Catharus fuscescens), in a Central Michigan 
Woodlot 
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Veery (Catharus fuscescens), a woodland thrush (Turdidae), were studied at the Alma College Ecological 
Station, in Vestaburg Michigan (43 23 26.98 Long, and -84 53 40.01 Lat).  The purpose of this study was 
to analyze the population distribution of Veery located in the Ecological Station.  Since 1999 a total of 
169 Veery, 126 adult birds and 43 hatching year Veery, were captured in mist nets, banded, and 
measured.  An analysis of the population distribution was performed.  Information analyzed included 
the distribution of males vs. females, returning birds vs. migrants, hatching year vs. adult birds, etc. 
 

91. Noah Sorrelle, Western Michigan University                                                            Ecology and Evolution 
 
(Co-Authors: Ruiqi Huang  and Todd Barkman) 

Investigating the Functional Evolution of the SAMT/BSMT Lineage of the Plant SABATH Gene Family 
 
The great diversity seen in many enzyme families is attributed to gene duplication events. It is 
hypothesized that ancestral enzymes possessed multiple functions that selection pressures capitalized 
upon following gene duplication events. This study sought to understand the ancestral functional 
variation and gene duplication events that gave rise to the SAMT and BSMT lineages of the plant 
SABATH gene family of methyltransferases. Two gene duplication events gave rise to daughter enzymes 
shared by the SAMT/BSMT lineage. The first gene duplication event caused the separation of the 
SAMT/BSMT lineage from other SABATH gene family members, and the second gene duplication event 
resulted in a significant divergence between most extant SAMT and BSMT enzymes. The daughter 
enzymes that both diverged, likely under positive selection pressure, evolved to improve upon catalysis 
of ancestrally non-preferred substrates. This was demonstrated by producing the ancestral proteins, 
assaying their function, followed by using site-directed mutagenesis to reproduce the evolutionary 
history of the SAMT/BSMT lineage.  
 

92. Owen Selles, Calvin College                                                                                          Ecology and Evolution 
 
(Co-Author: Dr. David Warners) 
 
Calvin College Tree Inventory and Restoration of Native Trees 
 
Trees are vital to life on earth, provide humans with countless benefits, and perform many 
environmental services.  Trees sequester carbon, reduce erosion, provide shade, and improve property 
values.  The services that trees provide make them greatly worth studying and protecting.  It is in the 
best interest of cities and communities to make comprehensive plans for managing and increasing their 
local tree cover.  This poster outlines two practical techniques for studying, protecting, and raising the 
awareness of trees employed at Calvin College – a GIS tree inventory and a native tree nursery. 
 

 
 
 
 

93. Ryan A. Thum, Grand Valley State University                                                           Ecology and Evolution 
 
Hybridization and the evolution of herbicide resistance in invasive Eurasian watermilfoil 
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This poster will summarize previous and ongoing research on the evolution of herbicide resistance via 
hybridization between an introduced, invasive aquatic plant species (Eurasian watermilfoil, 
Myriophyllum spicatum) and its native, sister species (northern watermilfoil, Myriophyllum sibiricum).  I 
will summarize research conducted in my laboratory - much of which has been conducted in 
collaboration with undergraduate and Master's students - including molecular genetic analyses and field 
and laboratory experiments. 
 

94. Tyler Bleeker, Calvin College                                                                                         Ecology and Evolution 
 
Selection and Adaptation of Brassica rapa (Field Mustard) in a Novel Environment 
 
Recent studies suggest that the ability to rapidly adapt in an introduced environment plays a significant 
role in the naturalization of exotic plant species. Currently, little is known about which traits of an 
introduced population experience selection, particularly traits which are characteristic of invasive 
species. In this study, we staged an introduction of the weedy annual Brassica rapa in order to witness 
selection in process. Seeds from a Southern California population of B. rapa, adapted to relatively 
nutrient poor soil conditions and seasonal drought, were grown in a Southern New York climate marked 
by relatively nutrient rich soil and ample rainfall throughout the growing season. Plants that grew larger 
in terms of height, leaf size, number of leaves, basal stem diameter, and distance between leaf nodes all 
had greater reproductive success, denoting directional selection for larger plant size. Time to 
senescence and relative growth rates did not correlate to reproductive success, suggesting that the 
duration of the plants life cycle is not under selection in the more hospitable New York environment. 
Plants that flowered earlier also had greater reproductive success, suggesting that earlier flowering 
times which have evolved in Southern California as a mechanism of drought avoidance is also 
advantageous in New York. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
95. William VanDenHeuvel, Calvin College                                                                      Ecology and Evolution 
 
(Co-Authors: S. Fuhrman, K. Grasman, A. Moore) 

Assessment of Immunological Health and Mercury Exposure in Common Loons of the Adirondack 
Mountains 
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Exposure of common loons to mercury through atmospheric deposition and biomagnification is a 
concern throughout the northeastern US and Canada. This study assessed potential links between 
mercury exposure and immune function in loons in the Adirondack Park of upstate New York using 
lymphocyte cryopreservation and in vitro proliferation assays. In 2008-09, loons were spotlighted and 
netted at night for collection of heparinized blood. In 2008 lymphocytes were isolated within six hours 
of collection using a slow spin technique at several centrifuge speeds to optimize lymphocyte collection. 
Lymphocyte samples were frozen in culture medium with 10% DMSO and stored in liquid nitrogen. 
Proliferation of lymphocytes were induced via mitogens (PHA, Con-A, LPS, and PMA). Proliferation was 
assessed by ELISA measuring the incorporation of BrdU into newly synthesized DNA. Proliferation assays 
demonstrated low replicate variability and high reproducibility. In adult loons lymphocyte proliferation 
indices were not directly associated with blood mercury or other contaminants (Se, DDE and PCBs). In 
chicks, blood mercury showed nearly linear relationships with several lymphocyte proliferation indices, 
but evaluation of these potential relationships was hampered by low sample sizes. Future investigations 
should emphasize greater sampling of loon chicks. Potential relationships between altered immune 
function and mercury exposure in young loons are consistent with previous laboratory studies. 
   

96. Tony Ditta, Calvin College                                                                                                                   Economics 
 
(Co-Authors: Professor Becky Haney and Professor Loren Haarsma) 

Agent-based, Economic Model of Self-Organized Complexity 
 
Mechanical devices like clocks have parts which display interlocking complexity – remove one part and 
the whole thing might stop functioning. Clocks must be assembled "by hand," but in some systems 
interlocking complexity can self-organize. The modern industrial economy is one example; inter-
dependence of industries developed slowly over decades. We have made a computer model in which 
agents gather resources to meet needs and wants, specialize, trade with each other, and combine 
resources to make tools and higher order devices.  Over time, agents’ wealth and inter-dependence 
increase. This model demonstrates self-organized interlocking complexity in an economic context. 
 

 
 
 
 
 
 
 
 
 
 
 
97. Willem Both, Calvin College                                                                                                            Engineering  
 
Small Scale Amaranth Popper 
 
Amaranth is a bush-like plant with very small grains.  It grows well in arid climates and has a high 
nutritional value.  To be digestable the grain must be popped or milled and this project looked into 
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small-scale popping for developing countries. Within the initial research an amaranth popping machine 
was described as an air heated rotating cylinder that seeds passed through and popped.  This was very 
different than what previous poppers at Calvin had been but it was chosen as the primary design idea 
because of its simplistic nature.  As initial, secondary, and final fabrications have come together the 
prototype has retained much of its simplicity and operative intuition.  Design specifications that were set 
at the onset and have been realized and even exceeded in some categories.  The machine can currently 
process 5lb/hr at a yield percentage of above 85%.  The nature of the design allows for variability and 
maximization which makes it versatile but also dependant on the user’s competence and constant 
attention. The real success of this project however, is not proven outside the engineering building on 
Calvin’s campus but rather, say, in a small village in rural Uganda.  A manual has been made and a 
person with some metal working skill would have to correctly construct this machine using only that 
manual.  The individual investing into this machine would also have to learn how to effectively use it 
from the operating instructions that are within the manual.  A mistake in these two steps is possible but 
the possible economic growth for the metal worker and the popper owner would be significant. 
The work done this summer has presented people popping amaranth in a pan a more effective and 
quicker process.  It also has greatly enriched the education, skills, and perspective of the student 
researcher.   
 

98. Eyosias Ashenafi, Calvin College                                                                         Environmental Engineering 
 
(Co-Author: Professor David Wunder) 

Membrane Softening Residuals and Activated Sludge Process 
 
Membrane softening is relatively a new water treatment technology mainly used as an alternative to 
precipitive chemical softening (i.e., “lime” softening) to remove calcium and magnesium from water 
supplies intended for potable use. The concentrate from the process is approximately 20 percent of the 
feed water by volume and contains high concentrations of suspended solids, multivalent salts and 
various microorganisms. Activated sludge (AS) process is the heart of most conventional municipal-scale 
wastewater treatment systems. Bacteria and other microorganisms feed on organic to produce biomass 
in a bioreactor. The biomass rich bioreactor water, called mixed liquor suspended solids (MLSS), is 
conveyed to clarification units for flocculation and settling. Rapidly settling and denser flocs are 
generally desirable for efficient clarification. Research has shown the advantages of adding divalent 
cations, calcium and magnesium, in flocculation. Physical and chemical properties such as 
dewaterability, turbidity and settleability are also improved. Flocs became shear resistive and stronger. 
In this research, we work to link the gap that exists between membrane concentrates and AS process. 
We propose to investigate economically-feasible and environmentally-friendly mechanism of utilizing 
concentrates to promote flocculation in wastewater treatment; ultimately interested in better 
understanding whether membrane softening residuals are beneficial to the AS process. 
 

 
99. Sarah Colton, Hope College                                                                                                                   Ethology 
 
(Co-Author: Dr. Greg Fraley) 
 
Environmental Enrichment Devices Decrease Feather Picking In Commercially Raised Pekin Ducks 
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Commercial Pekin ducks exhibit a seasonal behavioral problem where they over pick at their own 
feathers to a point that can lead to injury and bleeding. Feather picking can lead to reduced feather 
quality and poor duck well-being. In a recent study conducted in concert with commercial duck 
producers, MSU, OSU, and Hope College, it was observed that ducks raised on plastic flooring might 
be more susceptible to feather picking then ducks raised on saw dust litter flooring. It is possible 
that ducks on raised plastic flooring are not able to exhibit foraging behaviors, thus predisposing the 
ducks to increased feather picking when transitioning from down to adult plumage. We hypothesized 
that giving Pekin ducks environmental enrichment devices (EEDs) would decrease feather picking and 
improve duck well-being. To test this hypothesis, we offered a substitute outlet for foraging behavior 
by providing EED’s. The EED’s were red wiffle-style balls, each threaded with four zip-ties that were 
either red or white to help determine if the ducks have a color preference. The EED’s were placed in 
barns with two pens of ducks, each pen holding 4000-6000 ducks from 14 days of age until processing at 
around 35 days of age. One half of each barn received the EEDs, the other half was used as control, thus 
minimizing management differences across barns. A total of 6 barns were used in this study and there 
were approximately 120 ducks per EED. Upon placement of EEDs, each side of the barn was observed 
for one hour and also video-taped for another hour. These observation periods occurred twice between 
days 14-35. Results showed a significant (p<0.05) decrease in both self-picking and conspecific-picking 
(picking at neighboring ducks), and a slight, though not significant, preference for red-colored EED’s over 
white ones. These results suggest that providing environmental enrichment may minimize prevent 
feather picking and improve feather quality and duck well-being. 
 

100. Kyle Whalley, Calvin College                                                                                                           Geography 
 
The Human Modifications of Ottawa County, Michigan Dunes 
 
Relatively few studies of the Lake Michigan dunes have been conducted to this date.  This project seeks 
to document the characteristics of Ottawa County, Michigan dunes and to compare dune traits based on 
ownership.  The objective is to research Ottawa County dunes by using the Dune Features Inventory 
(DFI) as the project’s main method.  The Dune Features Inventory is a systematic approach for the 
collection and analysis of data through the means of a checklist.  It is used to identify the characteristics 
of dune environments through measurements, surveying and observation, and covers various topics 
ranging from dune size to vegetation to human management and impacts.  This research project focuses 
primarily on human impacts and management which takes place on coastal dunes within Ottawa 
County, with the overall purpose of obtaining valuable information on the activity of the dunes.  A 
secondary purpose is to determine whether a difference in park ownership affects regulation, human 
impacts and management within Ottawa County parks.  In Ottawa County there are three types of 
ownership that this study focuses on: state, county, and municipality ownership.  Results illustrate that 
there are substantial differences in dune characteristics based on ownership.  This project demonstrates 
that different levels and strategies of management, as well as varying levels of human impacts 
significantly affect dune characteristics.  
 

101. Merideth Beukelman, Calvin College                                                                                                 Geology 
 
First-Year Research in Earth Sciences: Dunes 
 
Previous studies suggest that inquiry-learning and undergraduate research are both effective for student 
learning. Yet, there are few experiences that combine inquiry-learning, undergraduate research 
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experiences and Earth Science for first-year students. First-Year Research in Earth Sciences (FYRES): 
Dunes is a class on dunes for first-year students that allows them to engage in undergraduate research 
and work side by side with upper-class GEO majors as research mentors. This research project examines 
the effectiveness of using inquiry-based methods in an Earth Science course that allows first-year 
students to engage in undergraduate research. Methods included reviewing the literature on specific 
topics including the learning cycle, inquiry-based learning, and undergraduate research, along with 
developing curriculum for the FYRES course. Results from my research include labs and assignments that 
use inquiry-based methods. The labs and assignments grow in complexity and build skills over the 
course of the semester. This course is currently being taught for the first time, and first-year students 
are benefiting from the inquiry-based, research-based, Earth science course. This course’s effectiveness 
will then be evaluated. 
 

102. Vanshan Wright, Calvin College                                                                                                          Geology 
 
Developing a First Year Research in Earth Sciences Mentor Program 
 
Peer mentoring programs are relatively scarce on university campuses. However, the evidence suggests 
that there is merit to pairing up incoming students with upper level students who act as mentors. The 
First-Year Research in Earth Sciences (FYRES)  project capitalizes on the merits of peer mentoring by 
including experienced upper level students that mentor the first year students taking the research 
course. The research placed a heavy emphasis on reviewing the literature for the necessary elements of 
a strong research mentor program. Those elements were then applied to the FYRES project. The results 
showed that successful mentors are well trained, are effective communicators, are good leaders who 
reflect on mentoring process and do not have scheduling conflicts. The FYRES mentor program will build 
well trained and prepared leaders who communicate well.  
 

103. Mark Zylstra, Calvin College                                                                                                        Mathematics 
 
(Co- Author: Shaun Alsum) 
 
Data Reduction in Shape Recognition 
 
Digital images are stored as very largematrices of values, where each pixel is anentry. These values 
determine the hue ofthe pixels corresponding to them. When aspecific image task is undertaken, 
sayclassification, large amounts of thisinformation may be unnecessary. If theamount of data involved 
can be reduced,storage space and computation time canalso be significantly reduced.  The authors 
attempted to discover the most efficient way to accomplish data reduction by using feature vectors and 
the flat norm. 
 

 
 
104. Megan Ternes, Aquinas College                                                                                                 Mathematics 
 
(Co-Author: Dr. Michael McDaniel) 
 
Tangent Circles in the Hyperbolic Disk 
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Constructions of tangent circles in the hyperbolic disk, interpreted in Euclidean geometry, give us 
examples of four mutually tangent circles. These are shown to satisfy Descartes’s Theorem for tangent 
circles. We also show that the Archimedes twin circles in the hyperbolic arbelos are usually not 
hyperbolic congruent, even though they are Euclidean congruent. We include a few construction 
instructions because all items under consideration require surprisingly few steps. 
 

105. Brittany Wildgen, Grand Valley State University                                                                   Microbiology 
  

(Co-Authors: William Schroeder, Robert Smart, Roderick Morgan) 

The Synthesis and Testing of GV-2 Chemical Derivatives for Antibacterial Derivatives 
 
Infectious disease prevails in being one of the leading health concerns worldwide because of antibiotic 
resistant organisms and their growing ability to adapt and spread in hospitals. Even with advancements 
in many areas of human medicine, treatment of MRSA is a strenuous and lengthy challenge for patient 
and doctor. Antibiotic resistant strains of Gram-positive bacteria such as methicillin resistant 
Staphylococcus aureus (MRSA) and Vancomycin enterococci (VRE), have been steadily increasing since 
1972 because of improper and excessive use of antibiotics, contributing to the ability of the bacteria to 
adapt to the antibiotic. The research project focused on developing a series of new antimicrobial 
compounds and testing their activity against antibiotic resistant Gram-positive bacteria.  New 
derivatives of an antibacterial base chemical structure were created by attaching a carbon aliphatic 
chain of varying lengths onto methylanthrinilic acid (the base structure). These compounds inhibited the 
growth of S.aureus bacteria with minimum inhibitory concentration (MIC) values ranging from 8-128 
µg/ml. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
106. Danielle Hartwig, Calvin College                                                                                                Microbiology 
 
(Co-Author: Randall DeJong) 
 
Phage Hunting in Symbiotic Bacterial Communities of Invertebrates 
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The bacterial communities in the mosquito, Anopheles gambiae, the bed bug, Cimex lectularius, and the 
snail, Biomphalaria glabrata, were characterized and examined for bacteriophage (viruses that infect 
bacteria).  Phage are extremely diverse, but few studies have examined the bacterial communities of 
invertebrates for phage.  The three invertebrates in this study were selected because of their impact on 
humans.  Bacteria associated with these invertebrates were isolated in oxic (normal atmosphere – 21% 
O2), hypoxic (2% O2, 5% CO2, bal. N2), and anoxic (5% H2, 5% CO2, bal. N2) conditions.  16S rRNA gene 
sequencing was used to identify bacteria from bed bugs and snails, and revealed only Staphylococcus 
and Micrococcus in bed bugs and a diverse bacterial community in snails.  To hunt for phage, mitomycin 
C, was used to induce temperate phage to leave the bacterial chromosome and infect more bacteria.  
Some bacterial species had growth curves suggestive of weak induction, but SYBR Green staining has 
been unable to confirm the presence of phage particles.  
 

107. Emily Diekema, Calvin College                                                                                                    Microbiology 
 
(Co-Authors: Fabiola Enriquez and Dr. Amy Wilstermann) 

Role of Bacteria in the Premature Rupture of the Fetal Membrane 

Baceterial Vaginosis (BV) is a prevalent disorder among women of reproductive age. BV is characterized 
by the loss of Lactobacillus species and an increase in anaerobic bacterial species in the vaginal flora. 
Women with BV often experience complications during pregnancy such as the premature rupture of the 
fetal membrane (PROM) which can result in preterm birth. Our research focused on characterizing 
Lactobacillus iners, a bacterial species found in both women with and without BV. Normally, Lactobacilli 
play a protective role in the vaginal environment, however, it appears that L. iners may be missing the 
protective characteristics that the other Lactobacilli share. Results indicate that L. iners produces 
significantly less hydrogen peroxide than other Lactobacillus species. We also examined the relationship 
between BV and PROM, specifically, the possibility that bacteria associated with BV, such as Gardnerella 
vaginalis, promote the degradation of the extracellular matrix in human cells. We found that matrix 
metalloproteinase-9 (MMP-9), an enzyme that participates in the weakening of fetal membranes, is 
active under pH conditions associated with BV. Furthermore, G. vaginalis  appears to stimulate MMP-9 
expression in human trophoblast cells.  
 

 
 
 
 
 
 
 
 
 
 
108. Michael Parker, Grand Valley State University                                                                       Microbiology 
 
(Co-Author: Derek Thomas) 

Analyzing Non-Conventional Protein Secretion in Saccharomyces cerevisiae and Candida albicans 
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Candidiasis now represents the third to fourth most frequent hospital acquired infection both in the US 
and worldwide and C. albicans remains the most frequent causative agent of candidiasis. C. albicans is 
an increasingly common threat to human health as a consequence of AIDS, steroid therapy, organ and 
tissue transplantation, cancer therapy, broad spectrum antibiotics and other immune defects. Even with 
treatment using available antifungal agents, mortality rates lie in the 30- 50% range for these infected 
patients. It has long been observed that proteins traditionally thought of as cytosolic, that are normally 
soluble and inside C. albicans cells are also found in high levels on the outside cell surface of C. albicans. 
The known function of these proteins often relates to their typical cytoplasmic location. Their exact 
function outside the cell is unknown, but is thought to represent a second independent function for 
these ‘moonlighting’ proteins. These proteins have been shown to affect the adhesion of these cells to 
host cells and to be perceived by the host immune system with potential protective effects. Whilst we 
know some of the proteins affected by this process we understand very little about how the mechanism 
works. Here we describe the development of a system for analyzing the secretion mechanism of this 
subset of proteins. 
 

109. Nathan MacGregor, Grand Valley State University                                                               Microbiology 
 
(Co-Authors: Derek Thomas and Ian Cleary) 

Analyzing the Function of the Candida albicans protein Ddr48p 
 
Candidiasis now represents the fourth most frequent nosocomial infection both in the US and 
worldwide. C. albicans is an increasingly common threat to human health as a consequence of AIDS, 
steroid therapy, organ and tissue transplantation, cancer therapy, broad spectrum antibiotics and other 
immune defects. Unfortunately these infections carry unacceptably high morbidity, mortality rates and 
important economic repercussions (estimated total direct cost of approximately 2 billion dollars in 1998 
in US hospitals alone). The pathogenic potential of C. albicans is intimately related to certain key 
processes including biofilm formation and filamentation. Ddr48p is a damage response protein that is 
significantly upregulated during both biofilm formation and filamentation. It is a low complexity protein 
that is thought to be associated with DNA damage but whose actual function is unknown. Previous 
studies have indicated that this protein may be essential in C. albicans but not Saccharomyces 
cerevisiae. Here we examine the function of Ddr48p and investigate the role of this protein in biofilm 
formation and filamentation. We demonstrate that this protein is non-essential in C. albicans and in fact 
deleted this protein in multiple background strains using the SAT flipper method. Ddr48p appears to 
play no definitive role in biofilm formation or filamentation. We also describe a distinctive previously 
undescribed phenotype and attempt to further define the true role of this protein. 
 

 
 
 
 
 
110. Philip Kaseska, Grand Valley State University                                                                        Microbiology 
 
(Co-Authors: Chris Altheim and Breck Davis) 

Analysis of a Cyclic Peptide Library to Identify Proteins That Effect hilA Expression and Invasion in 
Salmonella enterica serovar Typhimurium. 
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Salmonella enterica serovar Typhimurium is a gram-negative bacterium that produces a self-limiting, 
localized gastroenteritidis in humans upon ingestion of contaminated food or water. Pathogenesis 
demands Salmonella recognition of multiple environmental conditions which activate a 40 kb region of 
DNA known as Salmonella Pathogenicity Island 1 (SPI-1). The expressed SPI-1 proteins manipulate 
normal host cell function and direct the uptake of the bacteria into targeted cells. The expression of the 
SPI-1 genes is controlled via the sensing of various environmental conditions through multiple pathways.  
When conditions are optimal for invasion, these various inducing signals are directed toward the SPI-1 
transcriptional activator hilA.  In collaboration with Brad Jones at the University of Iowa, we have 
acquired a plasmid library that produces small random cyclic peptides. Currently we have identified 
some plasmids which reduce expression of a hilA::lacZY reporter in E. coli and in Salmonella 
Typhimurium.  The effects of these plasmids are being quantified through in vivo invasion assays. 
 

111. Rachel Burckhardt, Alma College                                                                                               Microbiology 
 
(Co-Authors: Robin Morrison and Dr. Timothy Keeton) 

Tetracycline Resistance In Soils Exposed To Runoff From Confined Animal Feeding Operations 
 
An increase in resistance to antibiotics is a major concern to the general population. We have initiated a 
study of local Concentrated Animal Feeding Operations (CAFOs) and their potential impact on the 
prevalence of bacterial antibiotic resistance genes throughout Gratiot County. Due to the unusually high 
levels of antibiotics in their diet, these animals are known to shed a variety of bacteria (including E. coli) 
exhibiting a wide range of antibiotic resistances. Our concern is with the fate of the resistance genes 
that are utilized by these bacteria and that are then potentially able to propagate in the field. In our 
project, a drainage ditch known to receive runoff from feedlots where manure is applied as fertilizer was 
examined for the tetracycline resistance gene Tet(W). While we have been unable to detect this gene 
along ditch berms and non-exposed lots (woodlots, a college campus, and a local cemetery), we are able 
to demonstrate its presence in drainages affected by the manure application. After determining the 
frequency of the Tet(W) gene in ditch sediments, water and sediment samples were taken for 
bacteriology assays in which tetracycline resistant coliforms were isolated. Currently, we are 
determining the antibiotic sensitivity and genetics of these bacteria. Ultimately, we hope to determine 
whether or not the Tet(W) gene we have mapped is being utilized by bacteria in the wild, with potential 
concerns focusing on the spread of these clinically important genes. 
 

 
 
 
 
 
 
 
112. Rebeccah Woodke, Central Michigan University                                                                   Microbiology 
 
(Co-Authors: Dr. Kevin Wyatt and Dr. Ian Davison) 

Bacterial decomposition of exudates from Cladophora glomerata in Lake Michigan 
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Cladophora glomerata is a green filamentous alga in the Great Lakes, which has reached nuisance 
proportions as a result of the introduction of the zebra mussel in the 1990s. Cladophora is known to 
support bacterial communities, especially after it washes ashore.  This study investigates: a) the role of 
dissolved organic carbon (DOC) release in supporting bacterial growth and b) if drying and rewetting of 
the algae affects the amount and quality of DOC for heterotrophic bacteria. We examined two 
treatments: i)  tissue dried for two hours,  and ii) controls submerged in water.  Cladophora tissue from 
both treatments was placed in 0.2 μm-filtered lake water for 24 h to evaluate DOC release, this 
indicated that tissue that had been dried released more DOC after rewetting than the control.  Rewetted 
tissue released 32.16 mg. g dry wt-1, whereas the control released19.2 mg. g dry wt-1.  We equalized 
the concentration of DOC leachates, added a natural microbial inoculate from Lake Michigan, and 
followed DOC degradation over a time-course of 2, 4, 8, and 12 days. Both treatments degraded 
approximately 70% of available DOC after 12 days, indicating that exudates from both healthy and 
desiccated tissue are a labile source of carbon for bacterial metabolism.  However, algae that are 
stranded on shore or experience episodic wetting and drying because of seiche events will support 
larger populations of bacteria because of their increased release of DOC.  Further studies should 
investigate the possible pathogenic bacteria populations associated with exudates from C. glomerata, as 
this is an important issue for public health. 
 

113. Shannon Williams, Grand Valley State University                                                                 Microbiology 
 
(Co-Authors: Ian Cleary and Derek Thomas) 
 
Investigating the Molecular Basis of Candida albicans Chlamydospore Formation 
 
Candidiasis now represents the fourth most frequent nosocomial infection both in the US and 
worldwide. C. albicans is an increasingly common threat to human health as a consequence of AIDS, 
steroid therapy, organ and tissue transplantation, cancer therapy, broad spectrum antibiotics and other 
immune defects. Unfortunately these infections carry unacceptably high morbidity, mortality rates and 
important economic repercussions (estimated total direct cost of approximately 2 billion dollars in 1998 
in US hospitals alone). The pathogenic potential of C. albicans is intimately related to certain key 
processes including biofilm formation and filamentation 
The importance of the gene, NRG1, as a global regulator of the filamentation process from yeast cell to 
hyphal transition is well documented. This gene also published relationship to chlamydospore 
formation, but the exact nature of this regulation is unknown. This study aims to understand the 
relevance of the hyphal specific genes (major targets of Nrg1p) in chlamydospore formation and if the 
repression due to Nrg1p is facilitated via Tup1p in the same manner as during filamentation. This was 
achieved using real-time PCR analysis of the major hyphal specific genes and a series of mutant 
strains.  The results infer that the action of Nrg1p during chlamydospore formation is Tup1p 
independent and influences some, but not all of the hyphal specific genes regulated during 
filamentation. 
 

 
114. Alyssa Barager, Calvin College                                                                                                    Microbiology 
 
(Co-Authors: Jamie Halm, and Myron Erickson) 
 
Evaluation of New Method for Heterotrophic Plate Counts in Municipal Water Supplies 
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115. Jonathan Wong, Calvin College                                                                                                 Neuroscience  
 
(Co-Authors: Dr. Paul Moes and Dr. Loren Haarsma) 

Postsynaptic Current Kinetics of Layer V Pyramidal Neurons via Corpus Callosum and Probst Bundle 
Pathways 
 
The corpus callosum is a white matter bundle of up to 250 million axon fibers that connects left and 
right cerebral hemispheres. Agenesis of the corpus callosum (ACC) occurs when these axons fail to grow 
across the midline during fetal development. When ACC occurs, the fibers may form a bundle of axons 
called Probst bundles (PB) that run anterior-to-posterior along the midline. Lefkowitz (1993) 
demonstrated that PB axons are able to send electrical signals. However, it is not known if these axons 
form synaptic connections or what the characteristics of those connections might be.  This study tests if 
these “misplaced” axons form normal electrical connections with other cells and if these connections 
show the same electrochemical properties as normal CC-to-cortex cell connections by measuring AMPA, 
NMDA, and GABA receptor current kinetics via electrophysiology techniques. 
 

116. Sara Gallemore, Hope College                                                                                                   Neuroscience 
 
(Co-Author: Abigail Lindberg) 
 
Fasting reduces luteinizing hormone secretion in the Pekin Drake, Part II: Localization of and effects of 
fasting on gonadotropin-inhibitory hormone expression in the hypothalamus. 
 
Pekin ducks are seasonal breeders that are also very sensitive to nutritional status.  It is known that 
fasting reduces reproductive hormone secretion, however the neurobiology underlying this effect is not 
clear.  The purpose of this study was to first confirm that fasting reduces plasma luteinizing hormone 
(LH) levels in male ducks.  Second, we set out to determine if the reduced LH levels were associated with 
changes in the hypothalamic expression of a neuropeptide known to regulate feeding and reproduction, 
gonadotropin inhibitory hormone (GnIH).  Groups of adult male Pekin ducks (~60 weeks of age) were 
either fed or fasted for 17, 24 or 48 hours (n = 6 per group).  At the end of each time point, drakes were 
euthanized by cervical dislocation and blood was collected for plasma determination of LH levels.  Brains 
were removed and processed for immunocytochemical detection of fos-, and/or GnIH-immunoreactivity 
(ir).  Circulating LH levels were significantly (p < 0.05) reduced after 24 hrs of fasting.  As with all other 
avian species, GnIH-ir was localized to the hypothalamic paraventricular nucleus (PVN).  A significant 
increase (p < 0.01) in fos-ir was found in the PVN in fasted drakes compared to fed controls.  Many of 
the fos-ir neurons within the PVN also colocalized GnIH-ir. These data suggest that GnIH neurons are 
important mediators between the feeding and reproductive systems in Pekin drakes. 
 

 
 
 
117. Elizabeth Geromettea, Hope College                                                                                       Neuroscience  
 
(Co-Authors:  Erika Coombs and Dr. Gregory S. Fraley) 
 
Fasting reduces luteinizing hormone secretion in the Pekin Drake, Part I: Localization of and Effects of 
fasting on galanin-like peptide expression in the hypothalamus. 
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Pekin ducks are seasonal breeders that are also very sensitive to nutritional status.  It is known that 
fasting reduces reproductive hormone secretion, however the neurobiology underlying this effect is not 
clear.  The purpose of this study was to first confirm that fasting reduces plasma luteinizing hormone 
(LH) levels in male ducks.  Second we set out to determine if the reduced LH levels were associated with 
changes in the hypothalamic expression of a neuropeptide that is known to regulate feeding and 
reproduction, galanin-like peptide (GALP).  Groups of adult male Pekin ducks (~60 weeks of age) were 
either fed or fasted for 17, 24 or 48 hours (n = 6 per group).  At the end of each time point, drakes were 
euthanized by cervical dislocation and blood collected for plasma determination of LH levels.  Brains 
were removed and processed for immunocytochemical detection of fos- and GALP-immunoreactivity 
(ir).  Circulating LH levels were significantly (p < 0.05) reduced after 24 hrs of fast.  A significant increase 
(p < 0.01) in fos-ir was found in the hypothalamic paraventricular nucleus (PVN) in fasted drakes 
compared to fed controls.  In fed drakes, GALP-ir was localized to the infundibular nucleus (INF), the 
avian analog to the arcuate nucleus.  There was virtually a complete loss of GALP-ir in the INF) in fasted 
compared to fed drakes.  These data suggest that GALP neurons stimulate LH secretion and GALP 
peptide expression is regulated by metabolic state. 
 

118. Lindsey Gaston, Kalamazoo College                                                                                         Neuroscience 
 
(Co-Authors: Dr. Nicole E. Lopez and Dr. Vishal Bansal) 

Ghrelin Prevents TBI-induced Neuronal Apoptosis via  Induction of Mitochondrial Uncoupling Protein 2 
(UCP2) 
 
Traumatic brain injury (TBI) is a significant cause of morbidity and mortality in humans. Presently, no 
pharmacologic agent exists to prevent neuronal loss; however, the second wave of cellular death that 
follows TBI occurs within a timeframe amenable to therapeutic intervention. Previous research has 
demonstrated that transient mitochondrial uncoupling may prevent initiation of apoptosis via the 
intrinsic pathway. Among the several endogenous mitochondrial uncoupling proteins identified, UCP2 
has been shown to be expressed throughout the central nervous system and to provide a protective role 
in various neural injury models. Moreover, production of UCP2 is upregulated when levels of ghrelin, a 
protein with anti-inflammatory and anti-apoptotic properties, are elevated. Our study sought to 
correlate these observations in an experimental model of TBI. We hypothesized that ghrelin 
administration would inhibit neuronal apoptosis via induction of UCP2. BALB/c mice were divided into 
sham, TBI, and TBI/ghrelin treatment groups, and TBI was induced with a weight drop model following 
anesthesia. Neuronal apoptosis was characterized by TUNEL staining coronal brain sections, and relative 
expression of UCP2 and caspase-3 were analyzed with immunohistochemistry. We found that increased 
UCP2 expression in TBI/ghrelin mice correlated with decreased neuronal apoptosis, suggesting that 
ghrelin treatment may provide an amenable therapeutic target for reducing neurodegeneration 
following TBI. 
 

 
119. Ariana Cappuccitti, Hope College                                                               Organism Biology / Physiology 
 
(Co-Authors: Rachel Cho, Allyson Dreger, Heather Stiff, M. Linda Graham, Dr. Gregory S. Fraley, 

Dr. Lorna Hernandez Jarvis) 
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Physiological and Psychological Anxiety Levels are Significantly Increased in Dancers During Performance 
Compared to Rehearsal 
 
In performance dance, the objective is not competition or technical improvement, but to artistically 
engage an audience through physical expression and dynamic image.   Little, if any, is known about the 
psychological or physiological stress response in performing dancers. The purpose of this study is to 
directly compare salivary cortisol changes in response to differences in perceived stresses in dancers as 
well as to analyze psychological anxiety associated with these physiological responses. Seventy three 
female participants from The Hope College Dance Department were asked to provide one control 
sample of expectorant and four samples per rehearsal and performance: 1 hour before, 5 minutes 
before, 5 minutes after, and 1 hour after. Samples were prepared for analysis of cortisol by enzyme 
immunoassay (EIA). A self-evaluation questionnaire was used to measure trait anxiety, which served as a 
baseline level for each participant. State anxiety was measured 5 minutes before rehearsal and 
performance as well as 5 minutes after rehearsal and performance using a seven-question survey.  Data 
analyses reveal that significant (p < 0.05) differences exist in dancers’ perceived anxiety between 
rehearsal and performance settings.  Furthermore, there are also significant (p < 0.05) differences in 
salivary cortisol levels across sample times.  These data suggest that both psychological and 
physiological stressors are important factors associated with dance performance. 
 

120. Jennifer Rose, Calvin College                                                                       Organism Biology / Physiology 
 
Monarch Butterflies do not Demonstrate Preference Among Milkweed, Asclepias, Species for Oviposition, 
Although Egg and Hatchling Survival Rates Vary Among Asclepias Species 
 
Monarch butterflies, Danaus plexippus, are a common sight during the summer in Michigan. In the 
spring these beautiful insects make their way back to Michigan after spending the winter in Mexico. 
Interestingly, the only known Monarch larval food sources are the milkweeds, genus Asclepias, which 
can be toxic to most vertebrates due to high cardenolide levels. The Monarch larvae, however, are 
known to benefit from a moderate dose of cardenolides, which makes them toxic to their predators. The 
most widely known host plant in the Midwest seems to be the Common Milkweed, Asclepias syriaca. 
However, the butterflies actually utilize several milkweed species that can be commonly found in the 
Midwest for their oviposition and larval feeding (Monarch Watch). These variations have differing levels 
of toxins and physical hazards, such as leaf hairs and sticky latex levels (Zalucki et al. 2001), which make 
life challenging for hatchlings. 
 

 
 
 
 
 
 
 
 
121. Kaitlyn Squanda, Alma College                                                                   Organism Biology / Physiology           
                                                                           
(Co-Authors: Anita O. Hemlich and Karen L. Ball) 

Statin Inhibition of Myogenesis 
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Statins are commonly prescribed in the treatment of high cholesterol. Unfortunately, research has 
demonstrated significant myopathy caused by statins. The purpose of this investigation was to establish 
the role of statins in potential inhibition of muscle repair as well. It was hypothesized that proliferation 
and differentiation of satellite cells into mature muscle cells would be inhibited by statins. C2C12 
myoblasts were cultured and plated to test for cell viability. Media was changed, exposing the cells to 
Simvastatin(SS). After statin exposure, cells were lifted from the wells and viability was measured 
through trypan blue exclusion. Cells were also plated to test for differentiation. After reaching 
confluence, media was changed to differentiation media containing SS to initiate differentiation. The 
cells were exposed to the media, after which staining for muscle specific myosin was performed to 
measure differentiation. Results demonstrated that the total cell count decreased in a dose dependent 
manner. Also, the cell viability was decreased from the control at the highest SS concentration. 
Analogous to the dose-dependent lowering of cell numbers, the number of cells producing the muscle 
specific myosin was decreased.  Not only was the amount of muscle specific myosin lower in these 
studies, the nuclei count was lower as well, an effect consistent with the proliferation data. This data 
suggests an inhibitory effect of statins on processes critical to muscle regeneration. 
 

122. Mariah L. Nawrot, Alma College                                                                 Organism Biology / Physiology                                                                                                
 
(Co-Authors: John W. Rowe and David L. Clark) 
 
Behavioral Thermoregulation in Midland Painted Turtles (Chrysemys picta marginata). 
 
Behavioral Thermoregulation in Midland Painted Turtles (Chrysemys picta marginata).Mariah L. Nawrot, 
John W. Rowe, and David L. ClarkBiology Department, Alma College, 614 West Superior Street, Alma, 
Michigan, 48801 We studied thermoregulation by Midland Painted Turtles (Chrysemys picta marginata) 
in a central Michigan farm pond using biotelemetry, digital photography, and standard 
thermoregulation study techniques for reptiles.  Body temperature (Tb) of free-ranging turtles mostly 
remained within the preferred Tb range as determined for individuals maintained in a laboratory 
thermal gradient (ca. 24–30 C).  Diel cycling of operative temperatures, as determined by biophysical 
models, indicated that turtles were using water temperature to maintain Tb after dark and aerial 
basking to slightly elevate Tb during the daylight hours. Time-lapse digital photography of free-ranging 
basking turtles indicated that basking began during late morning and peaked during late afternoon. 
Under simulated natural conditions in the laboratory, Tb of turtles was lowest when they were totally 
submerged, highest during aerial basking, and intermediate while they were basking aquatically.  Our 
data are consistent with behavioral thermoregulation that involves the use of both the aquatic and 
terrestrial environments.  Our data contrast sharply with data from a more northern study population 
where thermoregulation is apparently more challenging. 
 

 
 
 
 
123. Melanie Holtrop, Calvin College                                                                 Organism Biology / Physiology                                                           
 
The Role of Dystroglycan in Muscular Dystrophy and its Associated Cardiomyopathies 
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Muscular dystrophy refers to a spectrum of diseases characterized by progressive muscle weakening 
and wasting. Many forms are associated with cardiomyopathies. Muscular dystrophies have variety of 
genetic causes, many of which have their root in defects in the dystrophin-glycoprotein complex (DGC), 
a group of protein that spans the cell membrane and has been found to contribute to membrane 
stability. Dystroglycan, a member of the DGC, plays a role in congenital muscular dystrophies and limb-
girdle muscular dystrophies. Dystroglycan requires glycosylation by the enzyme LARGE for proper 
function; it is hypothesized that mutations in LARGE result in a lack of glycosylated dystroglycan, causing 
membrane instability and the dystrophic phenotype. My research focused on using cardio-specific 
dystroglycan knockout mice to confirm this mechanism of disease progression. I also explored whether 
there are additional LARGE substrates that may play a role in disease progression.  
 

124. Sarvenza Bagheri, Kalamazoo College                                                       Organism Biology / Physiology                                                               
 
(Co-Author: Reginald B. Cocroft)  

Conspecific Communication Functions of Vibrational Signals Produced by Immatures of the Treehopper 
Tylopelta gibbera (Hemiptera: Membracidae 
 
Vibrational signaling is a common form of communication among insects. Substrate-borne vibrations 
serve many functions, such as predator avoidance, mate recognition, and communication within a 
group. Treehoppers (Hemiptera: Membracidae) are small sap-feeding insects that send vibrational 
signals through host plants on which they feed. In the treehopper Tylopelta gibbera, adults produce 
these signals to attract and locate mates; nymphs also produce signals, but their functions are unknown. 
We tested two hypotheses concerning the function of rattle-like vibrations frequently produced by 
moving T. gibbera nymphs: (1) a movement function, where rattle-like signals warn feeding nymphs of a 
nearby poor feeding site, and (2) a soliciting function, where rattle vibrations serve to request 
information from feeding nymphs on locations of adequate feeding sites. We made playback recordings 
of vibrations produced by nymph movement with and without rattle-like signals, and while nymphs 
were stationary and silent on host plants. Recordings were played back to a single experimental nymph 
placed on a host plant. Movement and signaling responses of the experimental nymph were recorded to 
test the movement and soliciting hypotheses, respectively. There was no significant difference in 
movement among playback treatments, but there was a marginally significant effect of treatment on 
nymphal signaling rates, suggesting that rattles serve a soliciting function in nymphs. 
 

 
 
 
 
 
 
 
 
 
 
125. Stacy Provo, Grand Valley State University                                             Organism Biology / Physiology                                                                         
 
(Co-Authors: Jared J. Homola, Carl R. Ruetz III, Steven L. Kohler) 
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Effects of disease relative to infection intensity on stream fish 
 
Mottled sculpin (Cottus bairdii), a native non-game fish species and indicator of good stream health, has 
recently been discovered to be susceptible to a novel microsporidian parasite (Glugea spp.).  Thirty 
sculpin from five infected populations were collected for comparative analyses of how infection severity 
affects individual fish health. The length, standard length, girth, and mass of each infected fish were 
recorded. Stomach contents were weighed to evaluate the amount of food consumed and the sagittal 
otoliths (i.e. a fish’s inner ear bones) were removed for aging. Liver mass was recorded to calculate liver 
somatic indices (i.e. a metric of overall fish health). All xenomas (i.e. hypertrophic host cells), which are 
evidence of infection, were weighed and infection severity was calculated via percent xenoma mass of 
body mass. We hypothesize that there will be a negative correlation between infection severity and 
overall fish health. Potential consequences of Glugea infection on infected mottled sculpin populations 
also will be discussed. 
 

126. Timothy Carew, Aquinas College                                                                Organism Biology / Physiology                                                                                                     
 
(Co-Author: Dr. Thomas E. Bahl) 

Visual Feedback, Sex and Quantitative Motor Unit Recruitment 
 
During routine laboratory exercises where subjects attempt to quantitatively increase grip strength 
using the iWorx electrophysiological recording system, it had been observed that many subjects viewed 
the computer monitor, which displayed their generated electromyograms. The focus of the current 
study was to attempt to determine if visual input/feedback enhances an individual’s ability to estimate 
quantitative increases in grip strength. Data from 60 (30 female and 30 male) healthy, right-handed 
subjects between the ages of 18 and 30 was analyzed.  Half of each gender group (n=15) was permitted 
to view the computer monitor for possible visual input/feedback, while the other half was not. Each 
subject was asked to produce an initial baseline grip, then attempt to double and then triple the grip 
with each arm. Statistically insignificant results were obtained when comparing the visual input groups 
to the non-visual input groups.  However, when comparing females to males within categories, some 
statistically significant differences were found. Females quantified their target grip increases (100% and 
200%) more accurately than males in seven of the eight comparisons made. Also, males overestimated 
their target grips more often than females. 
 

 
 
 
 
 
 
 
 
 
 
127. Evan Jensen, Calvin College                                                                                                                   Physics 
 
(Co-Author:  Kyle Bussis) 
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Upgrading a Microscopy Apparatus for Phase Transition Measurements    
 
Our project is building a microscopy system capable of observingthe growth of crystal formations in 
hydrocarbons. A long termgoal is to expand to the observation of lipid phase transitions. Our 
apparatusconsists of a microscope and digital camera interfaced to a computer using codewritten in the 
open source Python language. We do this to measurenucleation and growth rates, as well as patterns in 
the crystal growth, such as thedimensionality.  Along with phase transition kinetic information from DSC 
(differentialscanning calorimetry), we will be able to use this data to test Avrami phase transition theory. 
 

128. Josiah Sinclair, Calvin College                                                                                                                Physics 
 
(Co-Author: Matthew Walhout) 

Dielectric-barrier discharges in a two-dimensional lattice potential 
 
We use a pin-grid electrode to introduce a corrugated electrical potential into a planar dielectric-barrier 
discharge (DBD) system, so that the amplitude of the applied electric field has the profile of a two-
dimensional square lattice.  The lattice potential provides a template for the spatial distribution of 
plasma filaments in the system and has pronounced effects on the patterns that can form.  The positions 
at which filaments become localized within the lattice unit cell vary with the width of the discharge 
gap.  The patterns that appear when filaments either overfill or under-fill the lattice are reminiscent of 
those observed in other physical systems involving 2d lattices.  We suggest that the connection between 
lattice-driven DBDs and other areas of physics may benefit from the further development of models that 
treat plasma filaments as interacting particles.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
129. Kyle Bussis, Calvin College                                                                                                                      Physics 
 
(Co-Authors: Evan M. Jensen and Dr. Paul E. Harper) 
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Sugar Inclusion and Exclusion in Lipid-Water Phases 
 
Phospholipids are the basic components of cell membranes and exhibit a rich phase behavior that is 
highly temperature sensitive.  This leads to a frozen lamellar phase at lower temperatures, a fluid 
lamellar phase, and a curved hexagonal phase at higher temperatures.  Sugar and phospholipid 
interactions are important biologically.  Sugars can act as cryoprotectants and also protect against 
dehydration through these interactions, but the nature of these interactions is puzzling.  Some studies 
have shown that sugars are excluded from lipid phases, while others have shown that they are 
included.  Our research was conducted on a DSC (differential scanning calorimeter) to explore the 
effects that sugars have on the transition temperature between phases.  Several different 
concentrations of sucrose were used and the data was compiled to find a phase diagram for the lipids in 
relation to sucrose concentration.  Using this experimental data, published thermodynamic theory, and 
previously published findings on the water content of the phases, our results suggest that sugar is 
excluded in the frozen lamellar phase, included in small pockets of the fluid lamellar phase, and included 
in the central region of the hexagonal phase. 
 

130. Mallory Fuhst, Grand Valley State University                                                                                    Physics     
 
2D Crystallization and Phase Changes 
 
A previously developed model for self-assembly which utilized thin Teflon disks floating at the air water 
interface was further explored. The disks form into a crystal lattice due to the water’s surface 
tension and vibrations are added to melt the “crystals”. The disks were tracked in MATLAB and the 
orientational order parameter was calculated to determine how crystallized the disks were. When 
crystallized the average magnitude of the orientational order parameter fluctuated around 0.95 when 
crystallized and lowered to about 0.60 when the vibrations were added to melt the crystals as 
expected. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
131. Nathan Tripp, Grand Valley State University                                                                                     Physics 
 
Development of Water Target for Radioisotope Production 
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Ongoing studies of plant physiology at TUNL require a supply of nitrogen-13 for use as a radiotracer. 
Production of nitrogen-13 using a water target and a proton beam follows the nuclear reaction 16-
O(p,a)13-N. Unfortunately the irradiation of trace amounts of oxygen-18 within a natural water target 
produces fluorine-18 by the reaction 18-O(p, n)18-F. The presence of this second radioisotope reduces 
the efficacy of nitrogen-13 as a radiotracer. Designing a natural water target for nitrogen-13 production 
at TUNL required the design of several new systems to address the problems inherent in nitrogen-13 
production. A heat exchanger cools the target water after irradiation within the target cell. The resulting 
improved thermal regulation of the target water prevents the system from overheating and minimizes 
the effect of the cavitations occurring within the target. Alumina pellets within a scrubbing unit remove 
the fluorine-18 contamination from the irradiated water. The modular design of the water target 
apparatus makes the system highly adaptable, allowing for easy reuse and adaptation of the different 
components into future projects. The newly designed and constructed water target should meet the 
current and future needs of TUNL researchers in the production of nitrogen-13. 
 

132. Robert Scott, Grand Valley State University                                                                                      Physics 
 
A Study of the Pulsar PSR J1907+0602 
 
The pulsar PSR J1907+0602 is located near the extended TeV gamma-ray source MGRO J1908+06, and 
work is being done to determine any relationship between these two astronomical entities. Gamma ray 
observations have been made for both of these very bright sources since the launch of the Fermi LAT, 
and further research into the nature of the pulsar itself has been done. Recent data collected from the 
EVLA (Extended Very Large Array) has allowed for studies in the radio wavelength to be conducted. 
Using CASA, the data was filtered and calibrated in order to produce an image of the pulsar’s location. 
From this image and resulting data, new information regarding the pulsar’s emissions was determined.  
 

133. Samuel Bowerman, Grand Valley State University                                                                           Physics 
 
(Co-Author: Dr. Richard Vallery) 

Analysis of Polymer Confinement Effects By Means of Positron Annihilation Lifetime Spectroscopy 
 
Polymer surface interactions will be studied within the polymer nanocomposite (PNC) system of silica 
nanoparticles immersed in an epoxy matrix composed of diglycidyl ether of bisphenol A (DGEBA) with a 
4,4’-diaminodiphenyl sulfone (DDS) hardener.  The probing technique used will be bulk positronium 
annihilation lifetime spectroscopy (PALS).  This method offers a unique perspective because positronium 
localizes within the pores of the material, allowing for a measurement sensitive to the polymer free 
volume and not to the nanoparticles immersed within.  A method for PNC fabrication is already 
understood.  Furthermore, a model for determining pore size based on positronium lifetime, as 
compared to the vacuum lifetime (τ = 142 ns), has already been devised.  Polymer mobility will be 
studied by analyzing the evolution of positronium lifetime (and consequently pore volume) over a 
variety of temperatures. 
 

 
134. Christian Woolley, Calvin College         Physics 
 
(Co-Authors: Katie Shomsky and Dr. Stan Haan) 
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Comparison of Classical and Quantum Effects in Double Ionization 
 
This work was part of a multi-year project using computer modeling to understand processes by which 
helium atoms can become doubly ionized if subjected to laser fields.  This summer, we worked on 
comparing results from one dimensional quantum models with those from classical simulations 
subjected to the same conditions. This allows us to see how and why the classical modeling works so 
well in explaining what is really a quantum system. 
 

135. Lauren Walker, Calvin College                                                                                                        Psychology 
 
(Co-Authors: Dr. Sergio P. da Silva and Paul Haan) 

Health Hazard Mitigation 
 
In this exploratory study we investigated various biopsychosocial-spiritual factors as possible predictors 
of health hazards mitigation. One hundred and sixty three residents of the Grand Rapids community 
completed demographic questionnaires and biopsychosocial-spiritual scales. Radon levels, risk of lead 
dust, asthma triggers, risk of carbon monoxide (CO), and fire safety were assessed in their homes, and 
observed risk levels were communicated to the residents immediately after the screening, together with 
information about possible actions for mitigation. Follow-up phone interviews measured the mitigation 
level and perceived reasoning for action or inaction. Preliminary analysis showed that risk of CO was the 
most elevated health hazard, followed by risks associated with fire and lead contamination. High scores 
on stress, measured by life changes, were associated with significantly lower levels of hazards in the 
home. Healthy residents, as measured by number of illnesses and medications taken, were significantly 
more likely to take action than the unhealthier residents. Social support and self-efficacy were the best 
predictors of self-reported safety behavior. 
  

136. Luke Breems, Calvin College                                                                                               Science Education 
 
(Co-Authors: Isaac Bokma and Herb Fynewever) 

Formative assessment and barriers to communication in science, technology, engineering, and 
mathematics 
 
Given the importance of formative assessment as a well-substantiated pedagogical strategy, we must 
consider its lack of implementation in the classroom. In this study we collect data on the practices of six 
college instructors including classroom observation, artifact collection, and interview. Analysis reveals 
motives behind the use of formative techniques as well as perceived barriers to further 
implementation.  
 

137. Brittany Merrifield, GVSU/Van Andel Research Institute                                  Small Animal Imagining  
 
Applications of Pre-clinical Micro Ultrasound 
 
 

138. Zachary Dieffenbach, MSU/Van Andel Research Institute                                Small Animal Imagining 
 
High Frequency Oscillatory Ventilation: A Method to Reduce Respiration Artifact in Micro CT Imaging   
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Micro-computed tomography (microCT) allows for the high-resolution non-invasive imaging in 
longitudinal studies. One problem in microCT is movement of the lungs causing artifact, blurring, in the 
imaging of the liver and thoracic cavity. Our pilot study was focused on minimizing or eliminating the 
motion artifact for longitudinal studies. The solution to the motion artifact is by paralyzing the lungs and 
using High Frequency Oscillatory Ventilation to keep the lungs inflated we reduced the motion artifact 
significantly and allowed for non-invasive longitudinal studies. This pilot study showed great promise in 
that the survivability was proven and the imaging has shown to be of a much higher quality. 
 

139. Michael Koster, Calvin College                                                                                          Computer Science  
 
(Co-Author: Professor Victor Norman) 

Optimizing Performance and Open-Source Distribution of a Complex Economic Model 

Societies, was first started in the Summer of 2010, by the student, Tony Ditta.  It simulates one possible 
strategy for the gradual evolution of interlocking complexity in an economic system. Computer agents 
obtain resources, trade, invent, and gain efficiency through specialization.  Over time a complex web of 
interdependencies develops.  Computer simulations with complex interdependencies are 
computationally heavy.  Every inefficient function increases runtime, especially in larger runs with more 
simulated agents.  We analyzed the code to find the areas that needed the most optimization, and 
experimented with different strategies for optimization.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

140. Tyler Helmus & Caleb Reese, Calvin College                                                                   Computer Science 
 
(Co-Author: Professor Matthew Heun) 
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Development of a Super-fast Numerical Equation Solver in Java 
 
As the analysis of a real world system becomes more in-depth, the number and complexity of the 
equations that represent the system increases very quickly. This is especially true in complex structural 
calculations in civil engineering, or large scale process mass & energy balances in chemical engineering. 
Our research seeks to create an equation solver that can solve these systems of equations in the 
shortest time possible. We aimed to develop a super-fast numerical equation solver in Java for large 
systems of equations, and examine the speed advantages of utilizing parallel processing to solve these 
large systems of equations. Occurrence matrices were used to model the equation sets by setting the 
value to a boolean true for unknown variables in each equation. Given the parameters of number of 
equations, blocks, layers, and order, equation sets are automatically created to allow for controlled 
testing of all types of equation sets. From here, the equation sets are entered into a series of algorithms 
which separates the equations into smaller blocks, which can be solved independently when solved in a 
specific order. A subsetting and blocking algorithm intelligently determines subsets of equations based 
on the variables. These can then be placed into a combination generator in order to find the blocks. A 
layering algorithm uses the ordered solvable blocks output by the blocking algorithm to determine 
which ones can be solved simultaneously on the same “layer” based on shared variables between blocks 
and the solution order. The numerical equation solver was tested on computers with 2 and 4 processors 
to determine the advantages of using parallel processing. The number of equations, blocks, layers, and 
complexity of the equations was varied and the total time it took to solve each system of equations was 
recorded. Data was taken for both the 2 processor and 4 processor system. There was a significant 
improvement when using 4 processors as compared to 2 processors. However, this speed advantage 
was not as large as originally thought. The increased computing power improves the linear performance 
as well as allowing the layered to solve blocks simultaneously. 
 

141. Justin Mendoza, Central Michigan University                                                              Biomedical Science 
 
(Co-Author: Dr. Michelle Steinhilb) 
 
Overexpression of Calpain in the Drosophila Tauopathy Model 
 
Alzheimer’s disease is a neurodegenerative disorder characterized by the presence of senile plaques and 
neurofibrillary tangles  In tauopathy, the microtubule-associated protein tau adopts an altered 
conformation and it is hyperphosphorylated.  We predict that formation of these pathological forms of 
tau may depend on the phosphorylation of tau by proline-directed kinases and the proteolysis of tau by 
the calcium-dependent protease calpain.  Calpain inhibition has been shown to reduce tau toxicity both 
in vitro and in vivo. My project employs a Drosophila (fruit fly) tauopthay model in which tau toxicity can 
be be easily assessed by monitoring tau toxicity in the fly retina.  Tau toxicity results in a rough eye 
phenotype in flies that is susceptible to enhancement or suppression using a genetic approach.  The 
hypothesis I am testing is that over-expression of Drosophila calpain will enhance toxicity of human tau 
in the fly model. 
 

142. Keith VanDusen, Calvin College                                                                                                            Biology 
 
(Co-Author: Aaron Adams, Dr. Ellen Arruda, Dr. Lisa Larkin) 
 
Using Injury To Improve Engineered Skeletal Muscle Construct Quality 
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Engineered skeletal muscle tissue constructs have potential for use in traumatic muscle injury or 
function loss repair, as well as in the study of muscle development biology and muscle pharmacology. 
Because current methods of skeletal muscle construct production yield constructs composed partially of 
connective tissue which limits force production, increasing the construct muscle composition levels is 
key to improving their quality and contractile strength. Satellite cells, small progenitor cells which repair 
damaged muscle tissue, are extracted via enzymatic dissociation of isolated rat muscle and used to grow 
the muscle in the constructs. Donor muscle injury was used to improve the release of satellite cells 
during the muscle dissociation process, producing constructs with increased muscle content. Our data 
indicate that donor muscle injury is a viable method for improving skeletal muscle construct quality. 

 

143. Jonathan D. Brooks, Hope College                                                                            Ecology and Evolution 
 
(Co-Author: Colleen M. Iversen) 

The relaxation effect: Changes in fine-root distribution and soil C pools two years after the conclusion of 
a forested CO2-enrichment experiment 
 
Understanding the fate of carbon in soil is essential to modeling the ecosystem effects of increased 
atmospheric CO2 concentration. Many studies have examined the effects of CO2-enrichment on soil 
carbon (C) accumulation in forested ecosystems. However, a better understanding of the stability and 
long-term fate of soil C accumulated under elevated [CO2] can be gained by following soil C pools after 
CO2 enrichment has ended. We returned to a free-air CO2-enrichment (FACE) experiment in a 
sweetgum plantation in eastern TN, USA 2 years after the CO2-enrichment ended. Our goal was to 
determine the amount C fixed under elevated [CO2] that remained in the soil. We hypothesized that 
over 2 years, (1) more FACE-derived C would be lost from a more labile soil fraction compared with a 
more recalcitrant soil fraction, and (2) more FACE-derived C would be lost from shallower compared 
with deeper soils due to greater microbial activity in surface soils. We collected soil cores from the 
experiment site. Fine roots were removed and the soil was fractioned into particulate organic matter 
(POM, 53-2000 μm) and mineral-associated organic matter (MOM, <53 μm). The C content and δ13C of 
each soil fraction were determined. Our first hypothesis was supported in shallow soil (0-5 cm depth), 
where FACE-derived C in the POM pool declined by ~ 60%, while FACE-derived C in the MOM pool 
declined by ~ 34%. However, this pattern did not hold in deeper soil (5-15 cm depth). Our second 
hypothesis was not supported, as the loss of FACE-derived C in deeper soil was equal to or greater than 
that in shallower soil.  
 

 


