


participation (28 students) at the ChemExpo in Balboa Park, an event for local 
high school students that is sponsored by the San Diego Chapter of the American 
Chemical Society (ACS). Thirteen students attended the national ACS meeting in 
New Orleans in April 2008 and presented a poster that described the club’s 
activities. In February 2008, the club organized a visit for students from Tri City 
Christian High School in Vista, which included an organic chemistry lab, lunch in 
the cafeteria, and a campus tour. They also performed demonstrations in 8th grade 
science classes at Wilson Middle School in San Diego. These activities were the 
main highlights of our activities over the last year.

Pre-Health Professional Program
By Darrel Falk, Pre-Health Professions Advisor
	 We know of 17 students from the Class of 2008 who applied for acceptance 
into health professional schools this past year, and of those, 13 have been 
successful so far. Over the past eight years, this translates into 78 acceptances out 
of 87 applications (91 percent). Three of our graduates went to Loma Linda 
Medical School (Ryan Franke, Rachel Jones, and Nadia Tarazi). Four others are 
now studying at UC campuses; those are Nathan Singh (UCSF Medical), Shane 
Douglas (UCSF Dental), Christina Metzler (UCLA Medical), and Elizabeth 
Berryman (UCSD Medical). Two students enrolled at osteopathic medical schools; 
namely, Xenia (Bandura) Ooms (Lake Erie College of Osteopathic Medicine) and 
Shawna Hickel (Rocky Vista University College of Osteopathic Medicine). Katrina 
Lattimore left Point Loma early to begin her pharmacy doctorate program at the 
University of the Pacific, and Kimberly Michel is now studying at the Illinois 
College of Optometry in Chicago. One 2008 grad, Chasen Greig, has received 
multiple acceptances for the fall 2009 medical school class, but as of this writing, 
he had not yet decided where he will attend.
 	 We are proud of these recent graduates and wish them the very best as they 
join the more than 400 PLNU alumni who have successfully pursued higher 
education in the health science professions.

Graduate School Acceptances
By Michael McConnell
 	 Five alumni of the PLNU biology and chemistry departments started science 
graduate programs in 2008. Sean Ryland (08) is pursuing his Ph.D. in chemical 
engineering at the University of Colorado in Boulder; Ryan Weiss (08) is in the 
chemistry Ph.D. program at UCSD; Amy Hebling (06) has started a Ph.D. program 
in environmental microbiology at UC Irvine; and both Nicole (Neva) Trager (06) 
and Richard Trager (06) are pursuing Ph.D. degrees at the Medical University of 
South Carolina. Nicole is studying immunology, and Richard is studying 
bioinformatics. Chemistry graduate Jeff Boerneke (08) opted to pursue a 
jurisprudence doctorate and is now studying at the UCLA School of Law. 
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2008 Biology Summer Research Program

Back row, left to right: Cody Ryan, Blake Morgan, Dr. David Cummings, Kerri Gilson, John Walters, 
Brandon Best, Madison Kempton, Becky Schneider, Stefanie Eick, Dr. Kerry Fulcher. Next row: David 
Arriola, David Pratt, Dr. Brian Foster, Kensey Stansberry-Perkins, Andrew Morse, Dr. Robert Elson, Dr. 
Dawne Page. Next row: Dr. Mike Mooring, Anthony Montano, Dr. April Maskiewicz, Kimberly Lew, 
Noemi Delgado, Jocelyn Vasquez, Heather Lee, Kelsey Unruh, Courtney Hall, Robert Thayer. Next row: 
Victor Mignea, Joshua Westeren, Seth Bricel, Abel Salgado, Karisa Archer. Front row: Dr. Michael 
McConnell, Jonathan Laroya, Danielle Farness, Cassie Wilcox, Jessica Chen, Christina Dibelka.

Students Directed by April Maskiewicz
Marie Holman (Placentia, CA), “Documenting Students’ Learning Trajectories in 
an Ecology Course”
	 Marie is analyzing students’ reasoning and ways of understanding ecology 
concepts and processes using data collected in a biology course that was 
structured to promote “Intellectual Necessity.” “Intellectual Necessity” is an 
instructional principle for promoting learning (Harel, 1998). Marie has been 
focusing on developing and refining a coding scheme to analyze (1) pre-post 
interviews with seven students, (2) analysis of video recordings of the students 
engaging in problem-solving tasks during class, and (3) a pre-post assessment 
instrument. 

Students Directed by David Cummings
Cody Ryan (Lake Elsinore, CA), Jonathan Laroya (San Jose, CA), David Arriola 
(Poway, CA) and Karisa Archer (Spring Valley, CA), “Antibiotic resistance genes in 
coastal wetlands”
	 Cody and Jon used growth-based methods to enumerate antibiotic-resistant 
bacteria in various urban and rural wetland ecosystems. Their results indicated 
that the urban wetlands harbored a higher fraction of resistant bacteria than
rural wetlands.
	 David and Karisa used the polymerase chain reaction to detect antibiotic 
resistance genes in coastal wetlands of both urban and rural watersheds. They 
developed a protocol for quantifying resistance genes using real-time PCR. Their 
results indicate that resistance genes are in higher abundance in the urban 
wetlands, particularly during the wet season.

5



Students Directed by Robert Elson
Heather Lee (Mission Viejo, CA) and Andrew Morse (San Diego, CA),
(1) “Development of neurons expressing tyramine-beta-hydroxylase in the 
hornworm Manduca sexta.”
	 This enzyme catalyzes the rate-limiting step in the pathway for synthesis of the 
important neurotransmitter octopamine, the insect version of norepinephrine. 
Octopamine is thought to control multiple modes of arousal. M. sexta is an 
established research model for studies of the development and transformation of 
the nervous system. Heather’s work substantially added to our knowledge of the 
number and distribution of neurons in the ventral nerve cord that express this 
enzyme as the larval insect grows and passes into the first stage of metamorphosis 
to the adult. Some of the neurons grow in size and enzyme expression; others 
grow and then seem to stop expressing the enzyme. This work is approaching 
completion.

(2) “Serotonergic innervation of the hindgut in the mealworm beetle Zophobas 
morio.” We have begun investigating this species because it is a large organism 
that is closely related to a much smaller species that is an important pest of grains. 
The genome of the pest species is available in the public domain. By studying its 
larger relative, we have described the innervation of the hindgut by neurons 
containing the important transmitter serotonin. Because insects stop eating in 
preparation for pupation and while undergoing pupal development, it is important 
to study the changes in neurons such as these. The next task, therefore, is to look 
for changes in the expression of the enzyme that makes serotonin in these neurons 
as the insect prepares for and passes through metamorphosis.

Brandon Best (Scottsdale, AZ) and Abel Salgado (Chula Vista, CA), “Changes in 
the expression of nitric oxide synthase in neurosecretory cells of the brain of the 
larval hornworm, Manduca sexta.”  A group of neurons in the brain of hornworm 
larvae release hormones that govern molting and metamorphosis. It was already 
known that these neurons also expressed nitric oxide synthase (NOS), the enzyme 
that makes nitric oxide (NO), a diffusible gaseous transmitter. We have shown that 
NOS activity seems to fluctuate with the cycle of molting, suggesting that NO may 
play a role in the rhythm of hormone release accompanying growth and 
metamorphosis. This is an intriguing finding that needs confirmation and
further exploration. 

Students Directed by Brian Foster
Lora Mayhugh (San Diego, CA), Suzanne Rodriquez (Pacifica, CA), Blake Morgan 
(Carlsbad, CA), Josh Westeren (Fircrest, WA), Jared Yee (Redlands, CA), and John 
Walters (Oceanside, CA)
	 Lora, Suzanne, Blake, Josh, and John participated in the monitoring and 
management of the federally endangered California least tern and the threatened 
western snowy plover at the Marine Corps Base in Camp Pendleton and at the 
Naval Base on Coronado Island. Blake, Josh, Jared, and John were introduced to 
basic field research data collection techniques and participated in the locating of 
nests, banding of chicks, gathering of chick growth data, and predator 
observations. Lora returned for her third season, and Suzanne returned for her 
second season of monitoring. Both assumed leadership roles, teaching the basic 
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skills to the less experienced researchers. The number of least tern nests at Camp 
Pendleton reached a new peak at 1,665 total nests. Fledgling production was 
unfortunately very low, with only 140 produced, probably reflecting climatic 
effects and predation. Snowy plovers produced a low number of nests (148); they 
were successful at hatching their young although less successful this year at raising 
them to maturity. 

Students Involved in CRES Endocrinology Research 
Directed by Kerry Fulcher
Cassie Wilcox (Temecula, CA) and Kensey Stansberry-Perkins (Rancho Murietta, 
CA), “Reproductive Endocrinology of Female Bison Before, During and After
the Rut”
	 Cassie and Kensey worked together on a project analyzing progesterone levels 
in fecal samples collected from male and female bison before, during, and after 
the rut. This work was done both at PLNU and at the San Diego Wild Animal 
Park’s Reproductive Endocrinology lab at the Conservation and Research for 
Endangered Species (CRES) facility. Samples were collected by the PLNU animal 
behavior research team directed by Dr. Mike Mooring at the Fort Niobrara refuge 
in Nebraska, and then sent to CRES where they were lyophilized. These dried 
samples were processed at PLNU and made ready for hormone extraction and 
analysis at CRES. Progesterone and cortisol levels were assayed from the ether 
extracts from female samples using radioimmunoassay techniques perfected at 
CRES. Assays for testosterone and cortisol were performed on the male samples. 
Once the assays were validated, the results were connected back to individual 
cows and used in correlation with the behavior observations in the field to draw 
conclusions concerning the effects of reproductive hormones on behavior. The 
work done this summer represented the completion of a five-year reproductive 
behavioral endocrinology study of the Fort Niobrara bison herd.

Students Directed by Michael McConnell
Madison Kempton (Highlands Ranch, CO) and Victor Mignea (San Jose, CA), 
“Studies of structure/function relationships in Group E1 Salmonellae 
O-polysaccharide Polymerase Enzymes”  
	 Madison and Victor both studied O-polysaccharide polymerase enzymes, whose 
O-polysaccharide products comprise the outermost, highly antigenic portion of 
the lipopolysaccharide molecule. Although O-polysaccharide polymers cover the 
surfaces of enteric bacteria such as Salmonella and E. coli and help protect these 
bacteria against the human immune response, little is known regarding the 
polymerase enzymes that are responsible for their synthesis.
 	 Victor focused on the O-polysaccharide alpha polymerase (Orf9.6) of 
Salmonella anatum, whereas Madison studied the O-polysaccharide beta 
polymerase specified by gene 21 of bacteriophage E15, a temperate virus that can 
change the O-polysaccharide of Salmonella anatum cells from an alpha-linked 
polymer (antigen O10) to a beta-linked polymer (antigen O15) following infection. 
The goal of each study was to isolate spontaneous mutants with defective 
enzymes, then sequence the defective genes so that amino acid changes 
responsible for the altered O-polysaccharide polymerase activity could be 
identified. The hope is that once many such mutants are characterized, a clear 
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picture will emerge regarding the sites within these enzymes that are most critical 
for their catalytic activity. 
 	 Madison also utilized a non-leaky missense mutant of E15 gene 21 called AP-1 
that had been isolated previously by PLNU alum Aaron Patrick (01), in an attempt 
to detect intragenic suppression. Doubly mutant genes of the type she is seeking 
will have experienced restoration of beta polymerase function as the result of a 
second mutation in gene 21 that compensates for the defect caused by the original 
AP-1 mutation. The hope is that successful isolation of such doubly mutant forms 
of gene 21 will provide insights regarding tertiary interactions that are important in 
the functioning of the beta polymerase enzyme. 
 	 Both Victor and Madison succeeded in isolating mutants with the desired 
phenotypes and the O-polysaccharide polymerase genes of these mutants are 
currently being amplified by PCR in preparation for sequencing.

Jessica Chen (Corona, CA) and Anthony Montano (Oceanside, CA), “Mutational 
analysis of the alpha polymerase inhibitor protein of bacteriophage E15”  
	 Jessica and Anthony used a strain of bacteriophage E15 called NC5 that had 
been isolated by Lynn Silver at Tufts University (Boston) in the 1970s. Mutant NC5 
contains a nonsense mutation in gene (g21) that encodes the phage-specified, 
O-polysaccharide beta polymerase enzyme. Their goal was to use E15 (NC5) as a 
means of isolating mutants defective in alpha-polymerase inhibitor, an E15 protein 
reported by Richard Losick to be water-soluble and heat-resistant (J. Mol. Biol. 42: 
237-246, 1969), but which our studies at PLNU indicate is actually a small 
membrane-bound protein encoded by E15 gene 22 (Virology, 369, 234-244, 
2007). An S. anatum (E15 NC5) lysogenic strain lacks O-polysaccharide altogether 
because its beta polymerase (gp21) is defective and its alpha polymerase inhibitor 
(gp22) is functional. Such cells are highly sensitive to bacteriophage Felix O1, a 
phage that can bind to structures in the R-core of lipopolysaccharide that are 
normally inaccessible when O-polysaccharide is present. The strategy was to 
challenge S. anatum (E15 NC5) bacteria with Felix O1, in hopes that some 
survivors would have mutations in E15 gene 22 that knocked out the function of 
the alpha polymerase inhibitor protein. Several mutants with the appropriate 
phenotype were isolated. Their copies of gene 22 are now being amplified in 
preparation for sequencing analyses and identification of gene defects. Hopefully, 
data gained from these studies will begin to reveal which parts of the alpha 
polymerase inhibitor are most critical for its proper functioning.

Courtney Hall (Pismo Beach, CA) and Robert Thayer (San Diego, CA), 
“Mutational analysis of the E15 genes whose protein products block acetylation 
of Group E1 Salmonella O-polysaccharide”
	 The original model proposed by Phil Robbins of MIT in 1969 for how 
bacteriophage E15 prevents O-polysaccharide acetylation argued that E15 
produces a repressor which blocks transcription of the host cell’s acetyltransferase 
gene (Scientific American 221, 120-124, 1969). Studies conducted at PLNU over 
the past two decades tell another story: namely, that E15 produces two small 
membrane-bound proteins (gp28 and gp46) that act as inhibitors of the host cell 
O-polysaccharide acetyltransferase enzyme. Courtney and Robert are trying to 
isolate spontaneous mutants of S. anatum (E15) that are defective in one or both of 
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these proteins. S. anatum cells lysogenized by wild type bacteriophage E15 are 
normally sensitive to bacteriophage E34, which requires non-acetylated, beta-
linked O-polysaccharide as its receptor. Studies done by Robbins in the 60s 
revealed that E34 phage could not infect cells whose beta-linked polymers still 
carried acetyl groups on their galactose residues. With that information in mind, 
Courtney and Robert challenged S. anatum (E15) bacteria with E34vir phage, 
hoping that some of the survivors would be strains whose E15 gene 28 and/or 
gene 46 were no longer functional, thereby permitting the host cell 
acetyltransferase enzyme to acetylate galactose residues. They succeeded in 
isolating several mutants with the appropriate phenotype and genes 28 and 46 of 
these mutants are now being amplified by PCR in preparation for eventual 
sequencing. It is hoped that data gained from these studies will confirm that gp28 
and gp46 block host cell O-polysaccharide acetyltransferase activity, and in 
addition, begin to reveal which parts of these two protein inhibitors are most 
critical for their proper functioning.
 
Students Involved in Nebraska Bison Research
Directed by Mike Mooring
Stefanie Eick (Torrance, CA), Danielle Farness (Ramona, CA), and Seth Bricel 
(Yakima, WA), “Space use of American bison at Fort Niobrara National
Wildlife Refuge”

	 For the sixth consecutive summer, our research team spent 10 weeks studying 
the bison herd at Fort Niobrara National Wildlife Refuge in the Sandhills of 
Nebraska. Our team this year consisted of one returning veteran (Stefanie) and two 
‘newbies’ (Danielle and Seth). This summer marked a year of transition for the 
bison research program, as we finished collecting the final year of genetic data for 
our five-year paternity analysis of bull reproductive success and began a new pilot 
project exploring the movement patterns of the herd. To finish off our genetic 
dataset, we collected tissue samples from all the calves in the herd via biopsy 
darting. These samples were frozen for storage and later sent to the Veterinary 
Genetics Lab at UC Davis, where the identity of the sires was established through 
micro-satellite analysis. The paternity data can then be matched with our 



observations of reproductive behavior during the 2007 breeding season when the 
2008 calves were conceived. We also continued to track the breeding behavior of 
the herd although our dataset was limited this year because the breeding season, 
or rut, started 10 days later than usual (Fig. 1). 

	 Having now completed five full seasons of data collection, we are in a position 
to examine long-term trends in breeding behavior. Our data indicates, for 
example, that the vast majority of reproductive behavior occurs within the first 
three weeks of the breeding season, representing an extraordinary concentration 
of reproductive effort (Figs. 2- 3). 
	 Our new project involves collecting data on herd movements using a 
combination of GPS (global positioning systems) and GIS (geographical 
information systems) to build a geodatabase containing information on herd 
location, size, and composition at different times throughout the day and season. 
This information will assist the Niobrara Refuge in improved management of their 
herd through better understanding of how the bison use resources. In addition, we 
hope to gain new insights into how a species that historically migrated hundreds 
of miles per year has adjusted to the much smaller semi-captive environments of 
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national parks and wildlife refuges in which nearly all bison conservation herds 
are now restricted. 
	 The students spent many hours in the field following and recording the spatial 
location of the herd. Because the herd is rotated through 11 grazing units 
throughout the summer, our research is designed to examine movement patterns 
within each unit in relation to the time of year (before or during breeding), the 
weather (temperature, humidity), the topography (elevation, slope), the forage 
quality of plant community, and other factors of interest (e.g., location of fences 
and gates). Between June 9 and August 7, 2008, we collected data on the 
compass bearings and distance of animals on the perimeter of the groups in 
relation to a GPS reference point and sketched the approximate locations of the 
herd subgroups at various times of day on paper maps. At the same time, we 
collected data on group size, composition, and activity budgets. These variables 
will later be analyzed in relation to habitat factors such as vegetation, soil, slope, 
and so forth. In total, we produced 186 maps (herd sweeps) on 44 days in nine 
grazing units. For the pilot study, we recorded data in notebooks and paper maps 
(which later had to be entered into the ArcGIS software); next summer we plan to 
use a rugged tablet PC to record spatial information directly into ArcGIS. The team 
worked hard and played hard. As always, we enjoyed the flora and fauna of the 
Sandhills, canoed and kayaked on the river, and praised God for His glorious 
creation and the privilege to be able to study it. The team met weekly for Bible 
study, journal discussions, and community meals.

Students Involved in Bison GPS Analysis 
Directed by Mike Mooring
Lane Votapka (Fallbrook, CA), Audra Evoy (San Diego, CA), Kemper Ruth (San 
Diego, CA), Jake Minich (Elliottsburg, PA), “Using GPS to Analyze Space Use of 
American Bison”
	 Following the collection of the herd movement data at Fort Niobrara National 
Wildlife Refuge over the summer, the GPS team at PLNU began the task of spatial 

analysis over the fall and spring 
semesters. The team started out 
by converting the field data 
collected over the summer (in 
the form of paper maps and 
spreadsheet data) to polygons 
and attribute tables embedded 
in the ArcGIS 9.2 software 
system (Fig. 1). ArcGIS is the 
gold standard of GIS but also 
has a considerable learning 
curve. Undaunted, the team 
(Lane, Audra, Kemper, and Jake) 
mastered the use of two 
components within ArcGIS. 

They used ArcPad (a field data collection system) to bring the herd location data 
into ArcMap (a full system with sophisticated data analysis tools not available in 
ArcPad) (Fig. 2, 3). In both of these systems, the herd spatial locations were 
converted into polygons on a map layer with data on herd size, composition, and 
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activity budgets entered into linked attribute tables. This dataset is archived in the 
form of a geodatabase, which was completed by the end of the fall semester. The 
GIS team is now shifting gears to analyze the geodatabase using a powerful 
arsenal of analytical tools (Spatial Analyst, Animal Movement, and Hawthes Tools). 
The first goal is to characterize the herd locations using home range analysis, 

which will enable us to see 
whether the herd is moving 
randomly through the grazing 
units or selectively using some 
areas more than others. If the 
analysis indicates the latter, the 
next step will be to perform 
analyses that examine space 
use in relation to the location 
of geographic features (fences, 
gates), elevation, soil type, 
vegetation community, 
temperature, and hydrology. 
Knowledge of the factors that 
influence herd space use may 
then provide insights into how 
to better manage the herd by 
maximizing resource utilization 
within the refuge carrying 
capacity. Preliminary analysis 
suggest that the bison herd 
shifts their grazing and 
movement patterns during the 
rut in July and August when the 
previously fragmented groups 
aggregate to form one or 
several very large groups. If 

herd grazing and movements are significantly different during rut, this will imply 
the need to manage the herd differently during the rut months. 
		  This study has the potential to address two important points in bison 
conservation. Can we assume that bison (1) behave like cattle in terms of their 
feeding ecology, or (2) behave the same as historical bison that migrated hundreds 
of miles each year? Overall, this research will increase our current understanding 
of bison habitat use and carrying capacity in the national wildlife refuge system.

Students Directed by Dawne Page
Noemi Delgado (San Diego, CA), Kimberly Lew (Diamond Bar, CA), David Pratt 
(Yorba Linda, CA), and Rebekah Schneider (San Jose, CA)
	 Kim investigated the behavior of T cells in the immune system. T cells control 
the behavior of many other cells in the immune system, and they also kill cells 
that are infected with viruses. T cells learn to recognize and destroy viruses and 
other pathogens, but T cells do not generally recognize and destroy normal 
tissues. This recognition pattern is programmed into these cells as they mature in 
the thymus, where self-reactive T cells are induced to commit cell suicide, or 
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apoptosis. Therefore, we are investigating the cellular biology and biochemistry 
that is involved in thymocyte apoptosis.
	 Using primary mouse thymocytes, Kim investigated the role of the costimulatory 
molecules CD5 and CD28 in various stages of apoptosis, including 
phosphatidylserine expression, DNA fragmentation, mitochondrial membrane 
potential, and live cell recovery. Kim did this work through two summers and as a 
senior honor’s thesis. She found that CD5 was the major costimulator of 
thymocyte apoptosis. By understanding how apoptosis is controlled during T cell 
development, we hope to better understand how dysregulation of T cells and 
autoimmune disease can occur.
	 In a separate project, Noemi, David, and Becky are exploring B cell 
development and maturation in Danio rerio (zebrafish). B cells secrete antibodies 
that bind to pathogens and mark them for destruction. Zebrafish are an excellent 
model in which to study immune system development because they are 
transparent early in development and their genome has been sequenced, making 
them a very accessible genetic model. Very little is known about B cell 
development in zebrafish, and so, in collaboration with David Traver (UCSD), we 
are making transgenic lines in which various B cell populations are marked with 
fluorescent proteins. In this way, we can both track and manipulate these 
populations in order to understand how and where the B cells develop in 
zebrafish and how and where they respond to pathogens. 
	 David made some of the DNA constructs that will be injected into zebrafish 
embryos to make the transgenic lines. Noemi and Becky assessed the expression 
of B cell-specific genes in various zebrafish organs by quantitative PCR. They also 
worked on an assay to detect antibody production in immunized fish. Dr. Page is 
carrying their work forward on sabbatical in Dr. Traver’s lab at UCSD during the 
2008-09 academic year. 

Students Directed by Bob Wiese
Christina Dibelka (Ramona, CA) and Jocelyn Vasquez (Chiclayo, Peru)
	 Christina and Jocelyn investigated the diversity and sustainability of the animal 
collections at the San Diego Zoo and Wild Animal Park. The San Diego Zoo is 
known for having one of the most diverse collections of animals in the world. 
Historically, this has been based on a simple count of species and subspecies that 
one can see in the collection. However, the ecological literature gives us many 
ways to calculate diversity using more formal methods. Jocelyn and Christina used 
Simpson’s Diversity Index (SDI) to measure the collection’s diversity from 1980 to 
the present. They found that although the number of mammal and bird taxa 
decreased in absolute number, the SDI actually increased as the collection moved 
to a more equal balance of individuals and species across genera, families, and 
orders. Both the number of species and the balance across various taxonomic 
levels caused the Simpson Diversity Index to increase for the amphibian and 
reptile collection. Christina and Jocelyn also continued previous work on data 
acquisition of basic demographic parameters, such as ability to breed in zoos, 
population size, and generation time for mammal and bird species, which will be 
used to predict future sustainability of the collection. The new data will be used 
by the Zoo and Wild Animal Park as a launching point for researchers who are 
continually seeking ways to maximize species survival.  
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2008 Chemistry Summer Research Program

Front row (left to right); Dr. Gary Smith, David Vandenbroek, Kristin Mitrovich, Julie Thomsen and Jacob 
Thorpe. Second Row: Amber Kerk, Jenna Kopp, Kristin Moser, Vanessa Franz, Danielle Hassler and Dr. 
Sara Choung. Back Row: Kevyn Davenport, Luke Tatum, Dr. Dale Shellhamer, Adam Sweeney, Dr. Vic 

Heasley, Kerri Gilson and Angel Fontilea.

Students Directed by Sara Choung
Jenna Kopp (Oroville, CA) and Julie Thomsen (Colton, CA)
	 We collaborated with Dr. Chelsey Baertsch’s research group in the chemical 
engineering department at Purdue University on a project that addresses the need 
for selective ethanol microsensors with applications including analysis of 
renewable liquid fuels and pollution monitoring of exhaust gases from automotive 
and refining applications. The overall approach is to combine nanostructured 
transition metal oxide catalysts (e.g. VOx, MoOx, and WOx) that selectively 
oxidize ethanol to acetaldehyde in hydrocarbon and volatile organic compound 
mixtures (e.g. methane, benzene, 2-butanol, diethyl ether) with a microthermal 
detector that converts the temperature change resulting from an exothermic 
reaction into a concentration. Jenna and Julie used our catalytic reactor at PLNU 
to investigate the effect of methanol on the partial oxidation of ethanol on 
Fe2(MoO4)3. They first worked on developing a gas chromatograph (GC) method 
that could separate and quantify the various reactants and products. They also ran 
a series of reactions at various temperatures in order to calculate the activation 
energies for both methanol and ethanol partial oxidation on Fe2(MoO4)3. Finally, 
they investigated the effect of the presence of methanol on ethanol partial 
oxidation rates on Fe2(MoO4)3. 
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Students Directed by Vic Heasley
Kristin Mitrovich (El Cajon, CA), “Reaction of 2,4,6,6-Tetrachloro-2-
Methylcyclohex-4-ene-1,3-dione (1) with Monochloramine, NH2Cl, in 
Methanol.” 
	 Kristin completed a study of the reaction of compound 1 (a model of the humic 
acids that we synthesized for the first time a couple of years ago) with NH2Cl in 
methanol (MeOH). A low percentage of ring-opened products was formed; the 
structure of the major product, epoxide 2, a surprise compound, was established 
by MS (EI and CI), 1H NMR, 13C NMR and IR (cm-1, vapor).

Luke Tatum (Clovis, CA), “Reaction of Pentachloro Resorcinol (3, PCR) with 
Ammonia (NH3) in Ether.”
	 Luke determined that a crystalline solid (Compound 4) is formed in high yield 
when PCR (Compound 3) reacts with NH3 in ether. Confirmation of the structure 
of 4 became a major challenge: the IR spectrum indicated a secondary amide and 
a hydroxyl group; GC-MS and high-resolution MS (UC Riverside) were confusing 
because of degradation on the column and injection system although one set of 
masses did implicate 4; 1H NMR and 13C NMR spectra were in agreement with 
the proposed structure but elemental analysis indicated an impurity, perhaps H2O. 
X-ray crystallography (UCSD) confirmed the structure of 4, showing two molecules 
of 4 joined by a H2O molecule in the particular crystal lattice that was analyzed. 
The confirmed presence of H2O, perhaps in varying amounts, explained the 
elemental analysis. 
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Amber Kirk (Parkville, British Columbia), “Reaction of 2,4,6,6-Tetrachloro-3,4-
Cyclohexadienone (5) with NH2Cl in Methanol.”
	 Based on the mass spectra of the products from Compound 5 and NH2Cl in 
methanol (MeOH), Amber established that ring-opening had occurred. This is an 
important step in our study of a variety of humic acid models: 3 has four geminal 
chlorines and two carbonyl groups; 4 has three geminal chlorines and two 
carbonyl groups; 5 has two geminal chlorines and one carbonyl group, and the 
carbonyl groups of all three models are opened by NH2Cl/MeOH. To date, Amber 
has not been able to isolate any of the ring-opened products of 5 by column 
chromatography. 

Adam Sweeney (Eagle, ID), “Studies of the Synthesis of Monobromamine, 
NH2Br.”
	 Monobromamine, NH2Br, is an important reactant in the investigation of 
drinking water contamination during the chlorination process because the 
chlorinating agents (NHCl2, NH2Cl, OCl-, and Cl2) react with Br- in water to 
form NH2Br and probably NHBr2; these brominating agents lead to bromine 
contaminants. Adam succeeded in the first unequivocal synthesis of NH2Br in 
H2O, ether, ether/H2O, methanol/ether, and glyme/ether. Two previous literature 
reports on the synthesis of NH2Br are vague and non-repeatable. To date, neither 
literature reports nor attempts by Adam have led to a consistent synthesis of 
NHBr2. NHBr2 is apparently far less stable than NH2Br. Adam established that 
NH2Br reacted with 1-methoxy-1,3-butadiene in the solvents listed above to give 
bromine analogs of the chlorine products obtained from the above diene and the 
nitrogen chlorinating agents. 

Students Directed by Ken Martin
Nicole Freyschlag (Colorado Springs, CO)
	 Nicole joined the team for ten weeks of research at Westmont College in Santa 
Barbara this past summer as we continued our investigations of solid state phase 
transitions in substituted naphthalenes. The work was expanded to include not 
only disubstituted naphthalenes but also naphthalenes with a single halogen, 
methyl, or methoxy substituent, placed at various ring positions. All this is being 
done in order to gain insight into the various solid state phases these materials 
undergo as the temperature is ramped up to the point of desorption. As in past 
years, the substituted naphthalene compounds were deposited as thin films (in 
some cases only a few monolayers thick) onto a cryogenically cooled Al2O3 
(0001), crystal in an ultra high vacuum (UHV) chamber. When irradiated with UV 
light, these naphthalene compounds typically form excimers. By monitoring the 
emission spectroscopy, we are able to observe the transitions from one stable 
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excimeric form to another as a function of temperature. With the aid of computer 
analysis, these observations give insight into the physical transformations that 
occur in the process of desorption from an inert surface. This work was conducted 
under the joint direction of Ken Martin, Allan Nishimura, and Kathleen Smith. 

Students Directed by Dale Shellhamer
Kevyn J. Davenport (Los Osos, CA)
	 Kevyn treated monofluoroalkenes with chlorosulfonyl isocyanate. These 
reactions lead to fluoro-beta-sulfonyl lactams, a class of unknown compounds. 
Beta-lactams belong to a group of antibiotics of which penicillin is the best known 
example. The synthetic utility, regio- and stereochemistry of these reactions are 
being studied.

Jacob J. Thorpe (La Mesa, CA)
	 Jacob studied the reaction of 2-fluoroalkyl-1-enes with chlorosulfonyl isocyanate 
(CSI). These fluoroalkenes react by a step-wise pathway. The dipolar intermediate 
from this reaction can be intercepted by a second molecule of CSI at high 
concentration to give rise to uracil products.

Danielle M. Hassler (Grass Valley, CA) and David J. Vandenbroek
(Oceanside, CA)
	 Danielle and David reacted dialkylsubstituted monofluoroalkenes with 
chlorosulfonyl isocyanate. These fluoroalkenes react differently than the 
2-fluoroalkyl-1-enes in that they are much less reactive, and they are also 
stereospecific. The stereospecific nature of these reactions suggests that a 
concerted, rather than step-wise, pathway is taking place with these 
dialkylsubstituted monofluoroalkenes.

Students Directed by Gary L. N. Smith
Vanessa Franz (La Verne, CA) and Kristen Moser (Carmel Valley, CA)
	 Vanessa and Kristen worked with me to set up a research program in the area of 
inorganic and analytical chemistry. A good amount of our time was dedicated to 
building a research infrastructure for the group. This included lab set up and 
building relationships with neighboring institutions (UCSD: X-ray crystallography; 
USD: ESI-Mass spectrometry). We are interested in the coordination chemistry of 
toxic cations and anions. Our group will synthesize new ligands and quantify their 
effectiveness as receptors for ions. Vanessa and Kristen worked together on the 
synthesis of tripodal amine anion receptors for arsenate. This past summer they 
completed the synthesis and characterization of 3,3’,3’’-triaminotripropylamine. 
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Vanessa also worked on NMR titration experiments while Kristen focused on 
potentiometric titration experiments. These two methods will be used primarily to 
evaluate the arsenate binding properties of commercial ligands and ligands 
synthesized in our lab. Our group spent one week at the 3rd International 
Symposium on Macrocyclic and Supramolecular Chemistry in Las Vegas, Nevada. 
This was a valuable experience that allowed us to interact with and hear from 
leaders in chemistry; for example, 2008 Nobel Laureate Roger Y. Tsien of UCSD 
gave a lecture dealing with the field of coordination chemistry.

Student Seminar and Poster Presentations
(asterisks denote student coauthors)

Students Sponsored by Sara Choung
	 Sara Yu Choung, Jenna L. Kopp*, and Julianne M. Thomsen*. “Methanol and 
Ethanol Oxidative Dehydrogenation over Fe2(MoO4)3,” presented by Jenna L. 
Kopp and Julianne M. Thomsen at a research seminar in Dr. Chelsey Baertsch’s 
research group in the chemical engineering department at Purdue University, July 
15, 2008. 

Students Sponsored by David Cummings
	 Arriola*, D. A., K. F. Archer*, J. B. Laroya*, C. R. Ryan*, N. J. Singh*, K. R. 
Unruh* and D. E. Cummings. 2008. Antibiotic resistance genes in the 
metagenome of urban wetland sediments. 16th Annual International Meeting on 
Microbial Genomics, Lake Arrowhead, CA. (poster)
	 Unruh*, K. R., C. Ryan*, N. Singh*, D. Arriola*, and D. Cummings. The search 
for antibiotic-resistant bacteria in coastal wetlands using DNA-based and growth-
based methods. West Coast Biological Sciences Undergraduate Research 
Conference, April 12, 2008, San Diego, CA. (poster)

Students Sponsored by Ken Martin
	 R. D. Valladares*, S. Ryland*, M. N. Masumo, K. A. Martin, and A. M. 
Nishimura, “Electronic Energy Transfer in Molecular Bilayers on Al2O3 by 
Wavelength Resolved Temperature Programmed Desorption,” 55th Annual Western 
Spectroscopy Association Conference at Asilomar Conference Center, Pacific 
Grove, CA, Feb. 2008.
	 Taylor Judkins*, Christine Binkley*, K. A. Martin, and A. M. Nishimura, 
“Substitutional Effects on the Formation of Naphthalene Excimers on Al2O3 
Surface,” 56th Annual Western Spectroscopy Association Conference at Asilomar 
Conference Center, Pacific Grove, CA, Jan. 2009.

Students Sponsored by Mike Mooring
	 Daniel Sullivan*, Stefanie Eick*, and Mike Mooring. “Role of progesterone in 
the estrous cycle of bison females,” presented by Daniel Sullivan and Stefanie Eick 
at the 33rd Annual West Coast Biological Sciences Undergraduate Research 
Conference, April 12, 2008, San Diego, California.
	 Niccole Schultz*, Kensey Stansberry-Perkins*, Kerry Fulcher, and Mike Mooring. 
“Effect of progesterone on the annual reproductive cycle of bison females,” 
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presented by Niccole Schultz and Kensey Stansberry-Perkins at the 33rd Annual 
West Coast Biological Sciences Undergraduate Research Conference, April 12, 
2008, San Diego, California
	 Rachel Bettes*, Mike Mooring, and Dennis Siegfried. “Tending effort and age in 
relation to reproductive success in bison bulls,” presented by Rachel Bettes at the 
33rd Annual West Coast Biological Sciences Undergraduate Research Conference, 
April 12, 2008, San Diego, California.

Students Sponsored by Dale Shellhamer
	 Rachel N. Jones* and Dale F. Shellhamer, “Reaction of Halogens and 
Interhalogens with 4-Halo-1,1,2-Trifluorobut-1-enes.” Presented by Rachel Jones
at the 235th National Meeting of the American Chemical Society, New Orleans, 
LA, on April 7, 2008.
	 Ryan J. Weiss* and Dale F. Shellhamer, “Reaction of Halogens and 
Interhalogens with 1,1,2-Trifluorobut-1-ene-4-ol.” Presented by Ryan Weiss at the 
235th National Meeting of the American Chemical Society, New Orleans, LA, on 
April 7, 2008.

Faculty Seminar/Poster Presentations

Dawne Page
	 Invited Speaker at Workshop: “The Courage to Change: Alternate Careers,” 
Women in Bioscience Conference, San Diego, California, May 19, 2007.

2008 Book and Journal Article Publications 
David Kerk
	 D. Kerk, G. Templeton, and GB Moorhead. “Evolutionary radiation pattern of 
novel protein phosphatases revealed by analysis of protein data from the 
completely sequenced genomes of humans, green algae, and higher plants,” Plant 
Physiology 2008 Feb; 146(2):351-67.

Ken Martin
	 N.C. Freyschlag*, M.L. Gross*, W.A. Hale*, R.D. Valladares*, M.N. Masuno, 
K.A. Martin, and A.M. Nishimura (2008). “Thermally Induced Surface Dynamics 
of Dichloronaphthalene Excimers on Al2O3 (0001),” Journal of Undergraduate 
Chemistry Research, Vol. 7(4), pg. 122.
	 C.L. Binkley*, T.C. Judkins*, K.A. Martin and A.M. Nishimura (2008). 
“Formation of Methoxynaphthalene-Naphthalene Exciplex on Al2O3 (0001),” 
Journal of Undergraduate Chemistry Research, Vol. 7(4), pg. 133.
	 N.C. Freyschlag*, M.L. Gross*, W.A. Hale*, R.D. Valladares*, M.N. Masuno, 
K.A. Martin and A.M. Nishimura (2008). “Formation of Naphthalene-
Dicholoronaphthalene Exciplexes on Al2O3 (0001),” Journal of Undergraduate 
Chemistry Research, 7(3), 83.
	 M. L. Gross*, M. C. Boatz, S. M. Ryland*, R. D. Valladares*, B. M. Murray, M. 
N. Masumo, K. A. Martin and A. M. Nishimura (2008). “Formation of Molecular 
Clusters by Thermally Induced Percolation of Water Through Dimethylnaphthalene 
and Dimethoxynaphthalene Adlayers on AL2O3,” Journal of Undergraduate 
Chem. Research, 7(1), 6.
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Mike Mooring
	 M.T Wyman, M.S. Mooring, B. McCowan, M.C.T. Penedo, & L.A. Hart. 
“Amplitude of bison bellows reflects male quality, physical condition, and 
motivation.” Animal Behaviour 76: 1625-1639, 2008.

Dale Shellhamer
	 Dale F. Shellhamer, Kevyn Davenport*, Heidi Forberg*, Matthew Herrick*, 
Rachel Jones*, Sean Rodriguez*, Sunamita Sanabria*, Nicole Trager*, Ryan Weiss*,  
	 Victor L. Heasley and Jerry Boatz, “Rearrangement of 3-membered 
1,1,2-trifluorobromonium and Iodonium Ions and Comparison of 
Trifluorochloronium Ions to Fluorocarbenium Ions,” Journal of Organic Chemistry, 
2008, 73, 4532-4538. 
	 Dale F. Shellhamer, Heidi Forberg*, Matthew Herrick*, Sean Rodriquez*, 
Sunamita Sanabria*, Nicole Trager* and Victor L. Heasley. “Addition of Open-Ion 
Electrophiles to Monofluoroterminal Alkenes and Hydrocarbon Alkenes.” Trends in 
Organic Chemistry, 2008, 12, 39-45.

Gary Smith
	 G. L. N. Smith, Y. Lei, D. R. Powell, and R. W. Taylor. “6,7,9,10-Tetrahydro-16,22-
ethanooxyethano-5,8,11,19-tetraoxa-16,22-diazadibenzo-[h,q]cyclooctadecine-
17,21-dione: a benzylannelated macrobicyclic diamide.” Acta Cryst. 2008, E64, 
o2003. 

Research Grants Awarded (or in progress) 
April Maskiewicz
	 “Learning Progressions for Scientific Inquiry: A Model in the Context of Energy,” 
National Science Foundation, $2,012,208, January 1, 2008. This is a collaborative 
research effort involving Dr. Maskiewicz and five other PI's at San Diego State 
University and the University of Maryland.

Mike Mooring
	 PLNU Research and Special Projects Grant, “Using a rugged tablet PC for field 
collection of bison space use data.” $1500.

Dale Shellhamer
	 National Science Foundation (NSF-RUI) Research Grant, “Electrophilic Reactions 
of Fluorosubstituted Alkenes. Predicting Regiochemical Product Distributions.” 
$124,980 (May 1, 2007 through April 30, 2009).

Gary Smith
	 Nov. 2008 – Nov. 2009: PLNU Research and Special Projects (RASP) Grant. 
“Potentiometric Titrations of Tripodal Compounds.” $1500.

	 May 2007 – May 2008: PLNU Alumni Association Faculty Grant. “NMR 
Investigation of Tripodal Compounds as Anion Receptors for Arsenate.” $2000.

Other Professional Activities by the Faculty
April Maskiewicz
	 Dr. Maskiewicz reviewed a journal article for the education forum of Science.



Vic Heasley
	 Dr. Heasley was invited by the editorial board of the Research Journal of 
Chemistry and Environment to become one of their co-editors. This journal is 
published in India and deals with research in all areas of environmental chemistry. 
Its current co-editors come from Greece, China, Korea, Czech Republic, Malaysia, 
Mexico and South Africa. The editorial position is primarily ceremonial but also has 
responsibilities relating to organization of future conference meetings, as well as the 
reviewing of research articles. Every two years, the journal sponsors an international 
Conference on Chemistry and the Environment. Dr. Heasley presented posters at 
recent conferences held in India (2005) and Kuwait (2007), and he plans to attend 
the next conference in China in November. Heasley and his students have published 
three articles in the journal and plan to submit another article in the next couple of 
months. Undergraduate researcher Luke Tatum is now writing this article as his 
honors project.

Mike Mooring
	 Dr. Mooring had another very busy year reviewing articles submitted to various 
research journals. He refereed two articles for Animal Behaviour and one apiece for 
Journal of the Linnean Society, Hormones and Behavior, Behavioral Ecology, Journal 
of Mammalogy, Behavioral Processes, and Ethology.

Dale Shellhamer
	 Dr. Shellhamer reviewed three articles for the Journal of Fluorine Chemistry and 
one article for the Collection of Czechoslovac Chemical Communications.

Annual West Coast Biological Sciences Undergraduate
Research Conference 
By Michael McConnell
	 The 33rd Annual WCBSUR Conference took place on April 12, 2008, at Point 
Loma Nazarene University. The keynote speaker was Dr. Francis Collins, the director 
of the National Human Genome Research Project. Some 311 students and faculty 
representing 55 institutions from all across the country were present. Thanks to 
strong support from Research Associates, 72 PLNU students and faculty were among 
those participating in the conference. Several PLNU students made seminar and 
poster presentations; these are described elsewhere in this report.
	 Since the WCBSUR Conference was founded by Santa Clara University in 1976, a 
total of 134 institutions from 24 states have sent participants. PLNU has been 
represented at the WCBSUR Conference for 28 years in succession and 30 times 
altogether. The PLNU Department of Biology has hosted the WCBSUR Conference 
six times (1992, 1996, 2000, 2004, 2006, 2008); other host institutions include 
Santa Clara University, Colorado College, Loyola Marymount University, Occidental 
College, the University of San Francisco, and the University of California at Irvine. 
The 34th Annual WCBSUR Conference will be hosted by PLNU on April 18, 2009, 
and will feature as its keynote speaker, Dr. Susan S. Taylor, Garvin-Olin Medal 
recipient, HHMI investigator, member of the National Academy of Sciences, and 
professor of chemistry, biochemistry, and pharmacology at UC San Diego. 
	 PLNU’s involvement in the WCBSUR Conference raises the profile of the Point 
Loma science program in a very effective way. Publicity for the 2009 conference 
was sent directly to over 12,000 faculty at 620 institutions throughout the United 
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States. Even though these are difficult times economically, the preliminary response 
suggests that we will once again have a good-sized crowd on hand. Abundant 
anecdotal evidence indicates that such positive publicity directly benefits PLNU 
students when they apply for acceptance into graduate and professional school 
programs. 
	 Santa Clara University will host the 35th Annual Conference in 2010 and either 
Azusa Pacific or a university in the Northwest will be hosting in 2011. With steady 
support from Research Associates, PLNU should continue to be a major player in 
the WCBSUR Conference for many years to come.

Report on the Final Year of a Four-Year Grant from HHMI
By Dr. Dawne Page, HHMI Project Director 
	 In 2004, PLNU received an $800,000 four-year grant from the Howard Hughes 
Medical Institute (HHMI). In keeping with the philosophy of “science for all,” we 
proposed to provide an outstanding program of scientific literacy for our non-
majors, as well as an undergraduate research experience for all of our majors. Our 
main goals were to 1) revamp our General Education (GE) biology courses, 2) 
restructure the laboratory components of three of our upper-division biology 
courses to have bona fide research experiences, 3) expand our undergraduate 
summer research program, and 4) expand PLNU’s community outreach to high 
school students and local teachers.
	 For goal one, we finished revamping our GE biology courses (BIO101, BIO103) 
and renovating our teaching laboratories with new projection technology during 
the first year of the grant. For goal two, the molecular biology and developmental 
biology labs were converted to a research-based format through the efforts of Drs. 
Michael McConnell and Kerry Fulcher. Immunology will be converted to a 
research format when Dr. Dawne Page returns from sabbatical in the fall of 2009. 
Notably, our students are using all of the new equipment from our NSF Major 
Research Instrumentation grant (fluorescence stereoscope, real-time PCR, and flow 
cytometer) in these labs. 
	 As proposed in goal three, we have greatly expanded our summer research 
program. From 1997-2004, 20-30 students participated in research each summer. 
From 2005-2007, the numbers rose to 35-40 students per summer with HHMI 
funding. Last summer, an all-time high of 45 undergraduates did research with five 
chemistry faculty, six biology faculty, one computer science faculty member, and 
two affiliated researchers, both of whom are alumni – Dr. Brian Foster (83) and Dr. 
Bob Weise (84) of CRES/Zoological Society of San Diego. Twenty of our students 
were supported by HHMI funds while the others were supported by PLNU 
Research Associates, NSF, DOE, CA Sea Grant, and the San Diego Zoological 
Society. Some of these students are also continuing their summer projects as 
senior honor’s theses. 
	 Finally, we have continued several successful community outreach programs 
from goal four. The University NOW program, begun under HHMI’s first grant to 
PLNU, brings inner-city high school students to campus for a combined course in 
biology and writing. The primary goal of this program is for these students to 
envision themselves as college students; an equally important goal is to give them 
a head start on university-level material. In 2007-08, we served 35 students from 
three high schools, 94 percent of whom were ethnic minorities. Thirty of these 
students graduated from the program and are now being tracked through a long-
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term study. Another exciting result of this program is that several University 
NOW students have enrolled at PLNU. Three are supported by PLNU 
scholarships, and one is a Bill and Melinda Gates Foundation Millennium 
Scholar. One is a freshman biology-chemistry major, another is a freshman 
computer science major, two are math majors, and two are junior biology 
majors. The two junior biology majors are now serving as tutors and mentors 
to the current University NOW high school students. 
	 In addition, we are continuing our outreach to local teachers through the 
long-running Perspectives on Science lecture/dinner series (started with interest 
money earned from our first HHMI grant and now in its 11th year) and through 
SEASAND, the San Diego site of the California Science Project. Together these 
programs served 137 San Diego county science teachers in 2007-08.
	 In summary, we feel that we have successfully integrated the elements of 
curriculum reform, undergraduate research, and pre-college outreach into a 
program that effectively serves the members of our community within our 
sphere of influence: from local minority high school students, to non-majors, 
to majors, to local science teachers.

CA Science Project (website: http://csmp.ucop.edu/csp/
seasand/)
By Dawne Page
	 SEASAND, the Science Education Association of San Diego, is a site of the 
statewide California Subject Matter Project in Science. This project is jointly 
run by UCSD and PLNU, and Dr. Page is the director. The goals are: 1) to 
provide opportunities for science teachers to enhance their content knowledge 
and pedagogical skills, 2) to support professional communities for science 
teachers, and 3) to develop formal partnerships with schools and districts to 
improve student learning. To accomplish these goals, SEASAND offers summer 
institutes for secondary science teachers. We have previously focused on 
middle school teachers, but this summer PLNU hosted institutes for both 
middle and high school teachers with emphases on geology and immunology. 
Dr. Tim Cliffe (USGS) was the scientist for the Geology Institute, and Dr. Page 
was the scientist for the Immunology Institute. The two SEASAND institutes 
served 35 teachers altogether (21 from middle school and 14 from high 
school). This work is supported by grants from the State of California, the 
federal “No Child Left Behind” program, and the HHMI.

Report on the Annual Meetings of Research Associates 
By Michael McConnell
	 The Research Associates Board of Directors met twice during the past year to 
discuss organizational business. Board members present at the May 9, 2008, 
dinner meeting included Chair John Rogers, Jeff Conner, Dean Kirby, Keith 
Kortman, David Luttrull, Jim Mellert, Hal Wadley, Scott Whitney, and Katie 
Wilkins. Faculty representatives Michael McConnell and Ken Martin were also 
present, as was Sheryl Smee, director of alumni relations, and Joe Watkins, 
vice president of external relations for PLNU, who gave the board an update 
on fundraising for the science complex. 
	 There were two Research Associates gatherings during Homecoming 
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Weekend (November 22, 2008). Ninety-five people attended the annual Research 
Associates breakfast meeting, at which RA board members were introduced by the 
chair, Dr. John Rogers. Other alumni in attendance were introduced by Drs. 
Heasley and Shellhamer. Each alum briefly described her/his professional 
involvements; this important activity helps facilitate networking between alumni 
and current students who attend the breakfast. Students who had participated in 
the 2008 summer research program were introduced to the alumni by their 
respective faculty research advisors. Finally, Darrel Falk and Ken Martin, chairs of 
the biology and chemistry departments, respectively, shared in the introduction of 
seniors (the Class of 2009), as well as the juniors who were present.
	 John Rogers gave the keynote address after which the Molecular Science Awards 
were presented to eight seniors. These $600 (after tax) awards are unrestricted and 
were awarded on the basis of votes cast during the preceding spring by the 
outgoing senior class. Class of 2008 graduates were asked to identify the juniors 
they regarded as most outstanding in terms of their leadership and academic 
achievement. Dr. Rogers also recognized the 2008-09 Research Associates 
Endowed Scholarship recipients, most of whom were present at the breakfast. 
These awards are based upon a combination of academic scholarship and need. 
	 Following the breakfast, the board of directors of Research Associates met for its 
annual fall board meeting. Board members in attendance were John Rogers, Tom 
Carter, Jeff Conner, Julie Hudson, Mike Ismail, Dean Kirby, Keith Kortman, Jim 
Mellert, Scott Whitney, and Mike Willis. Faculty representatives Ken Martin and 
Michael McConnell were also present. 
	 The board received the finalized financial report for the 2007-08 fiscal year. The 
status of the 2008-09 budget and current level of giving were reviewed. Because 
of a lower than expected mid-year donation rate, the board opted to temporarily 
discontinue apportioning 25 percent of each unspecified gift to the Endowed 
Scholarship Fund in order to strengthen the General Fund and assure adequate 
support for the 2009 summer research program. There was discussion regarding 
the need for establishment of a task force to monitor and encourage the 
administration’s efforts to obtain funding for the new science complex and several 
board members agreed to participate as task force members. Jeff Conner was 
voted the new chair-elect of the board; he will begin a two-year term as chair 
beginning in January 2010. There was also discussion about activities that should 
take place at the 50-year celebration of science/math in November 2009. Finally, 
nominations were received (see enclosed ballot) for potential board members to 
replace those retiring; namely, Mike Ismail (94), Michael Willis (88), and Katie 
Wilkins (91), all of whom had given four years of excellent service.
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2008 Research Associates Endowed Scholarship Award Recipients

(From left to right): Daniel Palmer, Natalie Sosa, Maria Kong, Rebekah Schneider, Nicole Freyschlag, 
Kristen Moser, Justin Bordley, and Dr. John Rogers. Other scholarship recipients not pictured are Kelli 
Hickle, Marie Holman, Hannah Howard, Kelsey Luoma, Renae Minnema, Kathryn Thompson, Adam 
Sweeney, and Evan Franke

 

2008 Research Associates Endowed Scholarship Award Recipients

(From left to right): Cody Ryan, Gareth Moore, Luke Tatum, Kevyn Davenport, Kristin Mitrovich, David 
Arriola, Daniel Palmer, Madison Kempton, and Dr. John Rogers
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Financial Report (Fiscal Year 2007-08)
Endowed Scholarship Fund (ESF)
	 Description: The ESF was created by the action of the RA Board in 1988 to fund 
scholarships for deserving students in the biology and chemistry departments. The 
ESF provides scholarships from the investment earnings of the previous fiscal year. 
In 2005, the board voted to designate 25 percent of all unspecified gifts to the ESF 
in order to assure its steady growth. The board authorized scholarships totaling 
$10,000 for 15 students during the 2008-09 academic year.
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ENDOWED SCHOLARSHIP FUND (ESF) Amount

Fund as of July 1, 2002				    $129,866

Fund as of July 1, 2003				    $122,367

Fund as of July 1, 2004				    $145,833

Fund as of July 1, 2005				    $151,675

Fund as of July 1, 2006				    $170,008

Fund as of July 1, 2007				    $192,396

Fund as of July 1, 2008				    $180,587



Research Associates General Fund
The General Fund is funded by annual membership gifts and is used primarily to 
support the ongoing needs of the summer research programs in the biology and 
chemistry departments. These funds also help pay for recruiting efforts and for 
sending students to professional conferences where they can present the findings 
of their research. Funds are divided evenly between the two departments. 

CURRENT RESEARCH ASSOCIATES GENERAL FUND BUDGET
July 1, 2008 to June 30, 2009

INCOME
Gift Target (75% of $45,000)		  $33,750

EXPENDITURES 			   Budgeted	E xpended
Recruitment of Students and Public Relations with Medical and

Graduate Schools				    $3,500 

Molecular Science Awards (6 x $900)	 $5,400		  $5,400

Summer Research Program			   $23,000

Research Conference Expenses		  $3,500

Annual Report, Directory, and Mailings	 $2,800

Annual Meetings				    $1,000

TOTAL					    $39,200
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RESEARCH ASSOCIATES GENERAL FUND - FINAL BUDGET DETAILS

July 1, 2007 – June 30, 2008	I ncome	E xpenses	 Balance

Balance on hand July 1, 2007			   $25,552

Total Gifts (from 91 donors)	 $27,770		

Other Income (interest)	 $1,020		

Transfer to RA Scholarship Fund (25% of Total Gifts)	 $6,942	

Summer Research Support (2008)		  $22,400	

Scholarships (7 Molecular Science Awards)		  $4,950	

Recruiting (Science Honors Weekend)		  $1,482	

Conference Participation		  $4,000	

Annual Report (Printing & Postage)		  $1,082	

Fund Raising		  $758	

Breakfast Meeting	 $452	 $946	

Misc.		  $839	

 SUM	 $29,242	 $43,399	

 Balance on Hand June 30, 2008			   $11,395








