
The Addition of Methylamine to Dichloronaphthaquinone 
Poster (Friday, April 20, 2018) 
Samantha Aguilar Ashley Garr        
Central College 
The mechanism for the addition of methylamine to dichloronaphthaquinone in DMSO was modeled 
computationally at the M06/6-311+G(d,p) level of theory.  Based on this model, a concerted mechanism 
for the addition of methylamine and dissociation of a chloride was proposed.  The reaction was modified 
to determine how different levels of theory, solvent, and leaving groups would affect the reaction.  
Levels of theory utilized were the M062x, B3LYP, PBE1PBE, and mPW1PW91 density functionals.  
Solvation was modeled using the implicit solvation model, IEFPCM, at the M06/6-311+G(d,p) level of 
theory and included the solvents THF, acetonitrile, chloroform, and DMF. Difluoronaphthaquinone and 
dibromonapthaquinone were employed to study the effect of leaving group.  The 
difluoronapthaquinone reaction showed a step-wise addition-elimination mechanism as opposed to the 
concerted mechanism for dicholro- and dibromonaphthaquinone. 

 
A Survey of the Activity of Tyrosinase Isolated from a Variety of Sources 



Poster (Friday, April 20, 2018) 
Whylder Moore Anthony Coltson Brian Gramajo Tsveta Valcheva Mark Sinton  
University of Dubuque 
Previous work in the Sinton lab has demonstrated that tyrosinase (polyphenyl oxidase) isolated from a 
variety of plants have varied properties.  When isolated from Russet potatoes, for example, the enzyme 
is active at 80oC, which is not observed in the common mushroom form of the enzyme.  Here, we report 
on a survey of the high temperature activity of tyrosinase isolated from a variety of other sources, 
including several other members of the Solanaceae (Nightshade) family. 
 

A Comparison of Electrodes for Dielectric Elastomer Actuator 
Fabrication 
Poster (Friday, April 20, 2018) 
Anthony Coltson Freddie Santiago Silvia Matt David Bonanno Blerta Bajramaj Brian Hicks, U.S Naval 
Research Lab Weilin Hou, U.S Naval Research Lab Sergio Restaino, U.S Naval Research Lab 
University of Dubuque 
Dielectric Elastomer Actuators (DEAs) are composed of a soft elastomer between two electrodes 
deforms when an electrical current is applied. Compliant electrodes can range from ionic compounds, 
metal flakes, or electro active polymers. The goal of this study is to find the optimal electrode that is low 
cost, simple to pattern and fabricate and with electrical properties that will result in low power 
consumption..  The compliant electrodes investigated are Carbon Grease, Graphite Powder, Graphite 
Spray, and Poly(3.4-ethylenedioxythiophene) polystyrene sulfonate (PEDOT:PSS).  We present 
preliminary measurements of the conductivity of the electrodes for different electrodes dimensions and 
description of how the initial DEAs where fabricated. Future work for DEA fabrication is looking into 
maximum displacement as well as understanding the thickness variation of the DEA’s membrane, when 
an electric current is applied. 

 
Schiff-Base Vanadium(V) Compounds as Catalysts for Alkene Oxidation 
Poster (Friday, April 20, 2018) 
Taylor McGowan James Dunne        
Central College 
We are investigating the reactivity of a new oxovanadium Schiff base compound, phensalV(O)(O-i-Pr).  
H2phensal (2-[[(2-hydroxyphenyl)imino]methyl]phenol) is readily ligated to V(O)(O-i-Pr)3 to give the 
target VV compound.  The tridentate binding mode of the ligand is confirmed via both IR and 1H NMR 
spectroscopy.  Oxovanadium compounds have been reported as good oxidation catalysts in the 
literature.  Given this, the catalytic activity of phensalV(O)(O-i-Pr) as an oxidant of alkenes with H2O2 is 
being explored.  Additionally, the use of O2 as the terminal oxidant with phensalV(O)(O-i-Pr) in catalytic 
alkene oxidations is also under investigatio 
 
 
 
 
 
 
 
 
 



Biogeochemical Evolution of The Atmosphere: The BETA project 
Poster (Friday, April 20, 2018) 
Joshua Sebree Tray Hickie Lucas Krakow Kayla Beck Nicole Bishop Astoria Chao, Juliana Herran, 
Mackenzie Male, Courtney Massey, Riley McMorran, William Spurr, Jessica M. Wayson, Alexa Sedlacek, 
Xinhua Shen  University of Northern Iowa 
University of Northern Iowa 
The interactions between the atmosphere and biosphere throughout Earth’s history play an important 
role in the dynamic climate system. The BETA Project involves undergraduate students in a 
multidisciplinary study of the biogeochemical evolution of Earth’s atmosphere at three key intervals of 
Earth’s history. (1) The anoxic atmosphere that supported Earth’s first life, (2) the Devonian, a period 
when forest ecosystems radiated onto the land surface and caused major CO2 drawdown from the 
atmosphere and (3) the modern agricultural sources of atmospheric NH3. Our interdisciplinary team 
includes undergraduate Earth Science, Environmental Science, Biology, Biochemistry, Computer Science, 
and All Science Teaching majors from the University of Northern Iowa. The team is led by faculty from 
the Earth Science Department and Chemistry and Biochemistry Department at UNI in collaboration with 
scientists from NASA Goddard Space Flight Center. 22 undergraduate students and one high school 
student have used a combination of laboratory simulations, field work and analysis, and weather and 
climate modeling to study atmospheric changes at these intervals of Earth’s history over the past three 
years.

 
Uncovering the Evolutionary Mechanism of Enzyme Catalysis 
Poster (Friday, April 20, 2018) 
Gabriel Fortunato Priyanka Singh Amnon Kohen      
University of Iowa 
The design of effective artificial enzymes for desired industrial or biomedical purposes is limited by our 
current understanding of the evolution of enzyme catalysis. Specifically, how do the dynamics of 
enzymes evolve to optimally perturb the substrates and activate them for bond breaking and formation? 
In this project, we evolve a circular permuted mutant of dihydrofolate reductase (cpDHFR), which 
mimics the slow and nonspecific enzymes of early life. We observe how the fast protein motions of the 
chemical step, as well as overall catalytic efficiency and substrate affinity, change at each generation 
along the enzyme’s evolutionary trajectory. We use the kinetic isotope effect as a tool to study the 
chemical step in enzyme catalysis. Previous analyses of wild-type enzymes across species have found a 
strong preservation of the fast dynamics that organize the tunnelling ready state, despite the transient 
and non-rate limiting nature of the chemical step within the overall catalytic cycle. Our work aims to 
investigate the evolution of DHFR and the role of fast protein motions in catalysis.

 
 
 
 
 
 
 



Synthesis of Ionic Liquid Monomers for Use in Free-Radical 
Polymerizations 
Poster (Friday, April 20, 2018) 
Brook Boyd Brian McFarland        
Morningside College 
In this research, we investigated methods of synthesizing new ionic liquid monomers that could be used 
in free-radical polymerizations.  Our focus was primarily of synthesizing crosslinkable monomers 
containing multiple vinyl groups.  Ionic liquid monomers were prepared using acid-base neutralization, 
structurally analyzed using infrared and HNMR spectroscopy, and radically polymerized.  Synthesized 
polymers were tested in potential adhesive applications, keeping in line with recent previous research.  
This included direct mechanical testing of adhesive properties, as well as environmental toxicity testing.

 
Using Fluorescence Quenching to Observe Conformation Changes in 
Nitric Oxide Synthase 
Poster (Friday, April 20, 2018) 
Alexandria Yoerger Jeffrey Jeltema William Browning Hannah Powell Peace Preston Renju Pun -- 
Northwestern College Nnenna Nwaelugo-- Northwestern College  David Arnett-- Northwestern College 
Northwestern College 
The Nitric-Oxide-Synthases (NOS) are a family of enzymes that plays important physiological roles in the 
regulation of blood circulation and neuronal activity, amongst other things.  These enzymes are 
activated by the signaling protein calmodulin (CaM) and enzyme function is regulated through a series of 
conformational equilibria.  We have been exploring these conformational equilibria through the 
quenching that occurs when fluorescence-labeled CaM binds and activates NOS.  Since fluorescence 
quenching is a distance-dependent phenomenon, the degree of quenching experienced by the 
fluorescence label is sensitive to the conformation of the CaM-NOS complex, and changes in 
fluorescence reflect changes in conformation.  Conformations that place the label close to natural 
quenching centers in NOS will appear dark with the fluorescent label exhibiting a very short fluorescence 
lifetime.  Other conformations that place the label further from the quencher will appear brighter and 
have longer fluorescence lifetimes.  In this poster, we report on how the fluorescence quenching in 
CaM-NOS complexes changes as the conformational equilibria respond to (1) additional calcium ions in 
solution or (2) mutations to the either the CaM or the NOS.

 
 
 
 
 
 
 
 
 
 



Understanding the Phase State of Individual Substrate Deposited 
Aerosol Particles 
Poster (Friday, April 20, 2018) 
Kamal Ray Hansol Lee Alexei Tivanski      
University of Iowa 
Understanding the impact of aerosols’ phase state (liquid, semisolid and solid) on climate is important to 
better understand the cloud condensation nuclei, ice nuclei and heterogeneous gas phase reactions. The 
phase state, mechanical and morphological properties are influenced by relative humidity (RH) and 
hygroscopic nature of the aerosols. However, mechanical properties and phase state variation of 
different aerosol particles in fixed and varying RH have not been reported yet for submicrometer sized 
aerosol particles. Herein, we present a technique where we use nanoindentation and nano-Wilhelmy 
methodologies as a function of RH for sucrose particles to understand the phase state at varying RH 
condition. We reports here, this techniques can be used for sucrose particles as well as other 
atmospheric relevant particles. Afterwards, we expands our study to more other model sea spray 
aerosols (SSA) and secondary organic aerosols (SOA) systems under fixed RH condition. Here, we utilized 
AFM 3D morphology and nanoindentation techniques to distinguish the phase state of the model 
aerosols. Thus, we show here that the AFM nanoindentation techniques and 3D morphology can be 
utilized to distinguish between the phase state of aerosols.

 
Further Investigations into the Greening of the Suzuki Reaction 
Oral (Saturday, April 21, 2018) 
Katrina Pagel Mark Sinton        
University of Dubuque 
The Suzuki reaction is an important synthetic reaction used in the pharmaceutical, herbicide, and natural 
product industries due to its ability to form a biphenyl functional group.  Recent work by Satterlee, as 
well as our group, to design a safer and more environmentally sound Suzuki reaction showed that it was 
possible to achieve good biphenyl yield and purity using dimethyl carbonate and palladium (II) acetate 
instead of the benzene and traditional tetrakis(triphenyl-phosphine)palladium(0) solvent and catalyst, 
respectively.  Here, we report on an extension of this research in which we used absolute ethanol as the 
solvent coupled with a 10% unreduced palladium on carbon catalyst.  Our results show that ethanol and 
palladium on carbon produce biphenyl with yields and purity as good as those observed with dimethyl 
carbonate and palladium (II) acetate, and that the palladium on carbon can be reused a number of 
times.  As an added benefit towards the use of ethanol and palladium on carbon, the reflux period has 
been significantly reduced from the 24 hours required by Satterlee to as little as 30 minutes.

 
 
 
 
 
 
 
 



A Stop-Flow and Substrate Analog Analysis of Tyrosinase’s Mechanism 
Oral (Saturday, April 21, 2018) 
Mark Sinton Abigail Fabris        
University of Dubuque 
Work in our lab has previously shown that tyrosinase (or polyphenyl oxidase) isolated from Russet 
potatoes has significant activity at high temperature.  Similar temperature dependent activity profiles 
have not been observed when the enzyme has been isolated from other sources.  In light of this 
observed difference, we probed the mechanism of tyrosinase isolated from Russet potatoes, D’anjou 
pears, and common mushrooms in two ways:  a stop flow analysis of their kinetics to see if the potato 
enzyme has different fast kinetic intermediates, and an analog substrate activity study to better 
understand each enzyme’s catalytic mechanism.  Our stop flow analysis suggests that at high 
temperature, potato tyrosinase appears to have a very slow mechanistic first step, that then transitions 
into a much faster subsequent step.  The mushroom and pear varieties of the enzyme seem to get suck 
in this slow first step at high temperature by failing to make the transition into the next step that would 
lead to product formation.  This conclusion is supported by our substrate analog observations:  when 
presented with a substrate analog, all three enzymes are blocked from making product, suggesting each 
enzyme employs the same first mechanistic first step.

 
An Affinity Labeling Study of Potato and Mushroom Tyrosinase 
Oral (Saturday, April 21, 2018) 
Mitchell Pope Mark Sinton        
University of Dubuque 
Tyrosinase isolated Russet potatoes has unusual temperature dependent activities and kinetics, which 
are not observed in the versions isolated from other sources such as common mushrooms.  In order to 
better understand this observation, we have used eosin isothiocyanate (EITC) affinity labeling of lysine 
and arginine residues to probe differences active site differences in the potato and mushroom versions 
of the enzyme.  Upon EITC labeling, potato tyrosinase has one reactive lysine or arginine residue, which 
reduces the activity of the enzyme by 10 fold.  When EITC labeled, the mushroom form of tyrosinase has 
about 10 reactive lysine or arginine residue, but its activity is only reduced by a factor of 2.  These data 
suggests that potato tyrosinase has a different active site structure when compared to the mushroom 
enzyme, and may explain the previously observed temperature dependent activity differences.

 
 
 
 
 
 
 
 
 
 



Exploring the Potential for Research-Embedded Courses: a Biochemistry 
Case Study 
Oral (Saturday, April 21, 2018) 
Karissa Carlson          
Northwestern College 
There is indisputable evidence that research experiences are extremely valuable for undergraduate 
science students. Such opportunities are instrumental in developing important skills needed in scientific 
careers and are often pivotal in attracting and retaining students to these careers. Undergraduates often 
seek research opportunities through research programs at their institution or larger educational 
research universities. These programs are limited in the numbers and types of students they serve. 
Research-embedded courses, in contrast, have the potential to overcome some of those limitations and 
provide research opportunities for a wider variety of students by incorporating research experiences 
into the laboratory components of undergraduate courses. This study describes an undergraduate 
research-embedded Biochemistry course at a private liberal arts college in which students worked on a 
project with nitric oxide synthase (NOS) enzymes. The value of this research experience is evaluated 
from both the faculty and student perspectives. Learning gains in key scientific skills for this research-
embedded lab are compared with student reported learning gains for traditional verification-style 
laboratory experiments. Furthermore, the value of teaching this research-embedded course is 
described. Results suggest that research-embedded courses at smaller colleges and universities may 
benefit both students and faculty.

 
The effect of co-firing biomass on emissions from coal combustion 
Oral (Saturday, April 21, 2018) 
Gavin Parker Ibrahim Al-Naiema Elizabeth A. Stone      
University of Iowa 
The University of Iowa aims to achieve 40% renewable energy consumption by 2020. The University is 
working towards this goal by co-firing coal with biomass in existing coal boilers. This process has benefits 
such as reductions in greenhouse gases like sulfur dioxide, nitrogen oxides, and fossil fuel CO2 emission. 
Prior work has shown that co-firing 50% oat hulls with 50% coal in a circulating fluidized bed boiler has 
benefits to air quality compared to a 100% coal baseline. These benefits include reductions important to 
human health such as particulate matter by 90%, polycyclic aromatic hydrocarbons by 40%, metals by 
65%, and fossil fuel CO2 by 40%. Promising results from co-firing biomass and coal led to this 
investigation of maximizing biomass use in the boilers. Two boilers with different fuel mass ratios were 
studied: a stoker boiler firing 100% energy pellets, and a circulating fluidized bed boiler firing 78% oat 
hulls, 17% coal, and 5% energy pellets. Energy pellets were chosen as a cost-effective, renewable 
alternative to coal with a similar energy density. Emission factors with respect to energy input for 
particulate matter, metals, organic species, and CO2 were calculated for both boilers and compared to 
the 100% coal baseline.

 
 
 
 
 



Chemical Composition of PM2.5 in Zion, IL during the 2017 Lake 
Michigan Ozone Study (LMOS) 
Oral (Saturday, April 21, 2018) 
Dagen Hughes Alissia Milani Megan Christiansen Dylan Millet Timothy Bertram Charles Stanier - 
University of Iowa Elizabeth Stone - University of Iowa 
University of Iowa 
The Lake Michigan Ozone Study 2017 combined airborne, ship, mobile, and ground based 
measurements to investigate the elevated ozone concentrations along the coast of Lake Michigan and 
to examine how coastal meteorology affects ozone production. Here, we focus on characterizing the 
chemical composition of fine particulate matter (PM2.5) in Zion, Illinois and identifying its sources. The 
most significant contributor to PM2.5 was organic matter (averaging 57.9%), followed by sulfate 
(16.4%), ammonium (6.3%), nitrate (3.5%), and elemental carbon (3.3%). The average organic carbon-to-
elemental carbon ratio was 12.25, suggesting a large contribution from secondary organic aerosol. 
Ozone concentrations exceeded the primary standard to protect human health (70 ppb) during a high-
ozone event on June 02 and during a high-ozone period occurring from June 10 to June 16. PM2.5 
concentrations were elevated during these two episodes relative to non-event periods. Moreover, the 
organic carbon-to-elemental carbon ratio on June 02 was 7.0—substantially lower than the ratios for the 
high-ozone period (13.8) and non-event periods (12.0)—indicating a larger contribution from primary 
combustion emissions. Additional organic species and metals will be quantified for use in source 
apportionment modeling to evaluate sources contributing to PM2.5 in Zion, Illinois.

 
Preventing the Decomposition of Wine 
Oral (Saturday, April 21, 2018) 
Jordyn Lehman Jospeh Nguyen        
Mount Mercy University 
Oxygen has a rather interesting role in wine, both in its taste as well as its longevity. Oxygen is initially 
important as it helps intensify the smell of wine, which additionally contributes to adding a robust taste 
to it. However, as most wine drinkers know, wine does not last longer than a week before its taste 
degrades to the level that it needs to be disposed, which is partially contributed by the oxidation of 
ethanol to acetic acid. While the science and research behind the production and tastes of wine is 
abundant, the role of oxygen, especially regarding the decomposition of wine, is unknown. The 
presentation will discuss the efforts towards understanding the role oxygen plays in wine, both with the 
decomposition as well as its taste.
 
 


