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ABREVIATED SCHEDULE AND ACTIVITIES LOCATIONS 

 

Friday, April 13 

 

Board of Governors meeting from 6:00-9:00 PM 

Glendale, AZ 

 

 

Saturday, April 14 

 

All section meetings on Saturday will take place in the Business building on the campus of 

Glendale Community College, Glendale, AZ. 

 

 

 

 

7:00 8:30 AM   Registration: Lobby 

 

 

8:00-10:00   Paper Sessions: See section schedule 

 

 

10:00-11:00 Coffee Break and Poster Session: Student Union Room SU104 

 

 

12:00-1:30 Annual ANAS Awards Luncheon and Annual Business 

Meeting: Student Union Room SU 104 
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SUMMARY OF SECTION MEETINGS 

 

 

SECTION    TIME    ROOM 

 

 

BIOLOGY/GEOLOGY/    8:45    B202 

MATHEMATICS 

 

 

HYDROLOGY     8:00    B203                                 

         

 

 

POSTER SESSION    10:00-11:00   SU 104 
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SPONSORS 

 

 

The Academy would like to thank the following sponsors for their generous contributions to 

the annual meeting. 

 

 
 

 

 

 

 

 
 

"MyLab" and "Mastering" give educators the ability to move each student toward 

the moment that matters most in learning: the moment of true understanding. 

MyLab and Mastering flex to the unique needs of each student and can be easily 

customized to your specific course goals and content. The result? Inspired 

students, higher success rates, and better retention.  

 

Learn more about how instructors and students are successfully using these 

Pearson Education products in their courses at 

http://elearning.pearsonhighered.com/index.shtml. 

 

 

 

 

 

 

 

 

 

 

 

http://elearning.pearsonhighered.com/index.shtml
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LUNCHEON SPEAKER 

 

DR. CHAD JOHNSON 

 

“BLACK WIDOWS IN AN URBAN DESERT: THE BEHAVIOR, ECOLOGY AND 

EVOLUTION OF AN URBAN PEST” 

 

 J. Chadwick (Chad) Johnson is an assistant professor in the New College Division of 

Mathematical and Natural Sciences.  He received his Ph.D. in biology from the University of 

Kentucky in 2003 and attended the University of Toronto as a National Science Foundation 

(NSF) International Post-Doctoral Research Fellow (2003-05).  He earned his M.S. in 

biology at Illinois State University in 1998 and his B.A. in biopsychology from Earlham 

College (Richmond, Ind.) in 1990.  

In conjunction with the Central Arizona-Phoenix Long Term Ecological Research Project, 

his most recent research focuses on the study of behavior and population ecology/genetics of 

desert-versus-urban populations of black widow spiders native to Arizona, as well as African 

widow species found in urban habitats of the southeastern United States and southern 

California.   It is Dr. Johnson's hope that by concentrating on the dynamic interaction 

between the behavior, ecology and population genetics of these urban infestations, the 

ineffectual application of pesticides can be curtailed.  His research has appeared in such 

publications as Animal Behaviour, Behavioral Ecology, Behavioral Ecology and 

Sociobiology, and Ethology. 
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BIOLOGY/GEOLOGY/MATHEMATICS SESSION 

SESSION: 8:45 

ROOM: 202 

Chairperson: Robert Bowker 

8:45-9:00   *CULTURE CONDITIONS AND SAMPLE PREPARATION AFFECT 

QUALITY AND REPRODUCIBILITY OF SPECTRA OBTAINED 

FROM METHICILLIN-RESISTANT STAPHYLOCUCCUS AUREUS 

(MRSA) USING MATRIX-ASSISTED LASER 

DESORPTION/IONIZATION TIME-OF-FLIGHT MASS 

SPECTROMETRY (MALDI-TOF MS) 

Jason Goldstein and Todd R. Sandrin (Arizona State University, Phoenix, AZ) 

Methicillin-resistant Staphylococcus aureus (MRSA) is a dangerous pathogen responsible for 

approximately 18,000 U.S. deaths each year. Several recent studies have used Matrix-

Assisted Laser Desorption/Ionization Time-of-Flight Mass Spectrometry (MALDI-TOF-MS) 

to rapidly characterize MRSA; however these studies have not determined whether culture 

conditions and sample preparations methods affect spectrum quality and reproducibility. 

Analysis of these effects is central to the optimization of protocols to rapidly characterize 

MRSA strains. For this reason, we quantified effects of culture condition (liquid, broth media 

and solid, agar plates) and sample preparation methods (intact cell- and extract-based 

approaches) on spectrum quality and reproducibility. Liquid culture conditions yielded 

spectra with greater signal-to-noise ratios, while extract-based sample preparation yielded 

spectra with broader mass ranges. Furthermore, extract-based sample preparation combined 

with liquid culture conditions increased spectrum reproducibility. Optimization of these 

metrics is essential to the development of future protocols to enable the discrimination of 

Methicillin-resistant isolates from those that are susceptible. 

9:00-9:15  *MODELING FREE WATER REQUIREMENTS OF AMERICAN 

PRONGHORN ON A SEMI-DESERT GRASSLAND 

Melanie G. F. Tluczek, William H. Miller (Arizona State University-Polytechnic, Mesa, AZ) 

and David E. Brown (Arizona State University, Tempe, AZ) 

Since the 1930s wildlife biologists have debated the need of pronghorn antelope (Antilocapra 

americana) to drink freestanding water (free water).  Some have suggested that pronghorn may 

feed at night to increase preformed water (plant moisture) intake, thus decreasing dependence 

on free water. We studied American pronghorn on Perry Mesa, Arizona in order to: 1) estimate 
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the amount of preformed water in pronghorn diets between night and day 2) model free water 

requirements to determine if night feeding would provide a water allocation advantage, and 3) 

examine whether pronghorn can meet water requirements through preformed and metabolic 

water during biologically important seasons and years of different precipitation. In March, 

May, June and August of 2008 and 2009 we collected fresh fecal and plant material from 

within 100 meters of observed pronghorn for 2 consecutive hours during the hottest time of the 

day and at coolest time of night. We used fecal analysis to determine percent plant species 

composition in pronghorn diets and determined percent moisture, protein, and available 

carbohydrates in forage plants. These were used to model preformed and metabolic water in 

the diets. Free water requirement was calculated by subtracting preformed and metabolic water 

from an estimate of total water requirement. Preformed water was significantly different 

between night and day (P< 2e-16) and between years (P≤1.12e-14) with an average of 3% 

more water available at night in 2008 and 1% in 2009. However, night feeding appeared to be 

of marginal advantage. The model indicated that pronghorn did not meet their water 

requirement from preformed and metabolic water only during any time period, season or year. 

Our model showed that American pronghorn on Perry Mesa require access to free water in 

order to maintain normal physiological functions during biological stress periods.  

9:15-9:30   * COMMON CHUCKWALLAS (SAUROMALUS ATER) IN A 

PHOENIX MOUNTAIN PRESERVE:  POPULATION STABILITY 

AND FIELD DOCUMENTATION OF EXCEPTIONAL LONGEVITY 

 

Keith O. Sullivan and Brian K. Sullivan (Arizona State University, Phoenix, AZ) 

 

Over the past three years we have re-surveyed populations of Sauromalus ater in a number of 

Phoenix Mountain Preserves, including one intensively studied population at Lookout 

Mountain in north-central Phoenix.  Populations at eight sites among these islands of rocky 

habitat have remained relatively stable over the past 15 years, and overall plant diversity is 

correlated with relative population size in these herbivorous lizards.  During spring and 

summer, 2011, we began a recapture effort at Lookout Mountain: three of five males, and 

two of five females captured had been marked in 1995, 1998 or 1999.  Recaptured females 

were both within 20 m of their original capture site over fifteen years prior.  These results 

corroborate previous growth rate studies and reveal sexual maturity can be reached relatively 

quickly, within three or four years of age, but that after large size is achieved (e.g., 180 mm 

snout-vent length in males), individuals may grow only 1 mm per year.  Thus, S. ater is a 

long-lived lizard, and exceptionally large individuals (> 200 mm snout-vent length) may be 

over 30 years of age. 
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9:30-9:45  * "HERPETOFAUNA OF SOUTH MOUNTAIN PRESERVE FIVE 

DECADES LATER:  ARE MAJOR HABITATS ADEQUATELY 

REPRESENTED?" 

David Vardukyan (Arizona State University, Tempe, AZ) and Brian K. Sullivan (Arizona 

State University, Phoenix, AZ) 

There is a growing scientific consensus that desert landscapes are especially vulnerable to 

human induced environmental change. Lizard species inhabiting preserves within the Phoenix 

Metropolitan area can provide us with insights regarding impacts of urbanization and 

associated habitat fragmentation. Squamate reptiles may react uniquely to the fragmentation of 

their habitat within mountain preserves, depending on preservation of indigenous geological 

formations and floristic elements, as well as preserve size. It has been suggested that absence 

of open creosote dominated flats contributed to the decline of lizards that specialize in such 

habitat (e.g. desert iguanas, leopard lizards, horned lizards). Using the list of all species at 

South Mountain Preserve compiled by Bill Parker in the 1960s (pers. comm., 2010), we have 

utilized visual encounter surveys at two sites within South Mountain Park to test this 

hypothesis. The first site, Pima Canyon, is in the general vicinity of Parker‟s historic site and 

the second site, San Juan Valley, is a large expanse of creosote flats. Both sites have yielded 

similar species to Parker‟s study, with the exception of lizards typically associated with 

creosote flats. Some of these species appear to be present in low densities, while other species 

may be locally extirpated. 

9:45-10:00  *THE URBAN STOICHIOMETRY OF AN ARTHOPOD PEST, 

PREDATOR-PREY SYSTEM ACROSS METROPOLITAN PHOENIX 

P. Trubl 
1
 and J. C. Johnson 

2
 (

1 
Arizona State University, Tempe, AZ, 

2
Arizona State 

University, Phoenix, AZ)          

Understanding the impacts of „human-induced rapid ecological change‟ (HIREC) has 

recently been described as a „grand challenge‟ for ecologists.  For example, the effects of 

urban disturbance are critical to understand as the majority of the world‟s population now 

resides in urban centers. Notably, urbanization often leads to reduced species diversity at the 

expense of a few urban-adapted taxa. However, it remains unclear why some taxa thrive 

following human disturbance and others do poorly. Both the western black widow spider, 

Latrodectus hesperus, and its most common prey item in urban Phoenix, the decorated 

cricket (Gryllodes sigillatus) thrive in disturbed, urban habitat—often forming dense 

aggregations (i.e. infestations). We have recently shown that the body mass and population 

density of urban L. hesperus is well predicted by their foraging success on G. sigillatus. Here 

we report on the stoichiometry of this predator-prey relationship.  Specifically, we collected 

spiders and crickets from ten different locations across the greater Phoenix metropolitan area 

and analyzed the C: N: P content of 10 spiders and 10 crickets from each locale.  Our results 
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will shed light on the predator-prey dynamics of these urban pests and perhaps inform 

integrated pest management strategies 

10:00 – 11:00  COFFEE BREAK/POSTER SESSION: STUDENT UNION 

 

11:00-11:15 PRELIMINARY DESCRIPTION OF A PARTIAL BEAR SKELETON 

(URSUS AMERICANUS) FROM LATE QUATERNARY DEPOSITS IN 

THE TONTO NATIONAL FOREST, CENTRAL ARIZONA 

Michael Pasenko (Environmental Planning Group, Phoenix, AZ) 

A well preserved partial bear skeleton is described and compared to remains of black and 

grizzly bears. The bear was found along Red Creek, a tributary of the Verde River, in the 

Tonto National Forest. Although geological mapping for the area shows mostly Miocene 

basaltic rocks and Proterozoic quartzite is present, the bear was found in bank wash that is 

part of the Quaternary alluvium and terraces found along Red Creek and nearby Verde River. 

The unusually good preservation of the bear suggests a late Pleistocene or Holocene age. 

Three different bears are known in Arizona during this time period: Arctodus simus (extinct 

short-faced bear), Ursus americanus (black bear), and Ursus arctos (grizzly bear). The right 

dentary does not have a premasseteric fossa and the humerus does not have an entepicondylar 

foramen indicating it is an ursine and not a tremarctine bear, thus eliminating A. simus. A 

morphometric comparison of the Red Creek bear‟s molars, to those of grizzly and black 

bears, indicates it is a male black bear. The molars are considerably worn suggesting an aged 

individual. Given the bear was an aged individual, it surprisingly shows little pathologies on 

the bones indicating the bear was in good health. U. americanus has been found ate several 

late Pleistocene localities and a number of archaeological sites in Arizona. Today black bears 

are found in northern and central Arizona, and a small population in the mountains of 

southeastern Arizona. 

11:15-11:30   COMPETITION FOR MATES IS THE PRIMARY INFLUENCE ON 

COPULATORY SITE IN COLUMBIAN GROUND SQUIRRELS 

(UROCITELLUS COLUMBIANUS) 

Theodore G. Manno (Catalina Foothills School District, Tucson, AZ) 

Columbian ground squirrels (Spermophilus columbianus) usually copulate underground in a 

burrow. Underground copulations might be associated with two non-exclusive benefits: 

reducing probability of predation during copulation and reducing interference by conspecific 

males. To test these hypotheses, I used detailed information on the copulatory behavior, 

predatory threats, and social interactions of free-ranging individuals in Southwestern Alberta, 

Canada during the 3-week annual breeding period. Squirrels that lived on the periphery of the 

population were more susceptible to predation than squirrels in the center, but despite this 



10 
 

risk, aboveground copulations usually occurred on peripheral territories. In addition, 

aboveground copulations were not further removed in time from predator attacks or sightings 

than underground copulations. Competition for mates among males was evident as 

copulations that occurred aboveground were sometimes disrupted by prior mates of the 

estrous female. Accordingly, the probability that copulation would occur aboveground 

increased when the density of reproductive males around an estrous female was low. My 

results suggest that although underground copulations protect individuals from predation, 

male-male competition for females and interference with copulations have been more 

important than predation in determining copulatory sites for ground squirrels. 

 

11:30-11:45 NEW DISCOVERIES, LOCALITIES, AND FACIES IN THE 

CRETACEOUS FORT CRITTENDEN FORMATION OF SOUTHERN 

ARIZONA 

Robert McCord and Gavin McCullough (Arizona Museum of Natural History, Mesa, AZ)  

The late Cretaceous ( Campanian) Fort Crittenden Formation has previously been described 

from exposures in the Santa Rita Mountains, Canelo Hills, and the Huachuca Mountains of 

southeastern Arizona. At least five different institutions have recovered vertebrate remains 

from exposures in the Santa Rita Mountains.  Vertebrate fossil previously have been 

recovered from predominantly lacustrine facies including subaqueous black shale, subaerial 

red shale and deltaic deposits.  Exposures in the Canelo Hills and Huachuca Mountains have 

heretofore lacked vertebrate remains. Recent exploration in the bajada of the Whetstone 

Mountains have reveled vertebrate remains. These fossils were recovered in sediments 

formerly mapped as Turney Ranch Formation. Recent mapping by the Arizona Geological 

Survey have reassigned these localities to the Fort Crittenden Formation. Fauna remains are 

parsimonious with this assignment.  The Fort Crittenden in this area is more lithic rich and 

quartz poor than the underlying Turney Ranch Formation. In addition, unlike the Turney 

Ranch Formation, it contains locally abundant pebble to cobble conglomerate. Productive 

deposits in this area are sandstones and mudstones of fluvial origin. Notable new discoveries 

include ankylosaurine and dinosaur eggshell. The ankylosuarine consist of caudal vertebrae 

with diagnostic interlocking pre and postzygapophyses in the distal caudals, and the posterior 

chevrons anteroposteriorly elongated and overlapping. The eggshell Prism morphology is, 

broadly, of the dinosauroid spherulitic eggshell organization and more specifically the 

tubospherulitic morphotype thought to be indicative of sauropod or ornithischian dinosaurs. 

Both the ankylosaurine, and the eggshell discoveries denote first occurrences for the Fort 

Crittenden Formation, and likely for Arizona. 
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11:45-12:00 AN INTERIOR POINT METHOD FOR SOLVING SEMIDEFINITE 

PROGRAMS USING CUTTING PLANES AND WEIGHTED 

ANALYTIC CENTERS  

  

John Machacek (University of Minnesota, Minneapolis, MN) and Shafiu  Jibrin (Northern 

Arizona University, Flagstaff, AZ) 

  

We investigate solving semi definite programs (SDPs) with an interior point method call 

SDP-CUT which utilizes weighted analytic centers and cutting plane constraints. SDP-CUT 

iteratively refines the feasible region to achieve the optimal solution. The algorithm uses 

Newton's method to compute the weighted analytic center. We investigated different step 

size determining techniques. We found that using Newton's method with exact line search is 

generally the best implementation of the algorithm. We have also compared our algorithm to 

the primal barrier method and found that SDP-CUT gets into the neighborhood of the optimal 

solution in less iterations, but the primal barrier method converges to a more accurate 

solution in the end.  

 

12:00 - 1:30  AWARDS LUNCHEON/ANNUAL BUSINESS MEETING: STUDENT 

UNION 104 
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HYDROLOGY SESSION 

 

SESSION:  8:00 

ROOM: 203   

Chairperson: Robert Lefevre 

8:00 – 8:20  LONG-TERM FOREST WATERSHED STUDIES IN THE 

SOUTHWEST: RECYCLED FOR WILDFIRE AND PRESCRIBED 

FIRE 
 

Daniel G. Neary (USDA Forest Service, Rocky Mountain Research Station, Flagstaff, AZ), 

Gerald J. Gottfried (USDA Forest Service, Rocky Mountain Research Station, Phoenix, AZ) 

and Peter F. Ffolliott (University of Arizona, Tucson, AZ) 

A hydrologic research network was established in Arizona in the 1950s and 1960s called the 

Arizona Watershed Program. It consisted of a number of public agencies and private groups 

interested in obtaining more water for future economic growth while maintaining the State‟s 

watersheds in good condition. As part of the Program, paired watershed studies were 

established at Workman Creek, Three-Bar, Whitespar, Mingus Mountain, Battle Flat, Beaver 

Creek, Castle Creek, Willow Creek, Thomas Creek, Seven Springs, and Stermer Ridge. 

Initially, most of the research emphasis was on water yield and silvicultural manipulations to 

increase streamflow for large water supply reservoirs. In the early 1980s the active data 

collection on 43 watersheds was shut down, but most of the gauging structures remained in-

place. By the mid-1990s, wildfire area and severity increased an order of magnitude, and 

prescribed fire was reintroduced into Southwest forests to reduce fuel loads that were 

contributing to the increases in wildfire. Concerns were raised about the effects of fire on 

water yield and water quality since little information was available on fire effects. In 2000, 

the Coon Creek Fire burned the Workman Creek watersheds and in 2002 the landscape-scale 

Rodeo-Chediski Fire burned the Stermer Ridge watersheds. These and other watersheds were 

then re-activated in a second cycle of science aimed at developing information on watershed 

response to wildfires. 

8:20-8:40 *WATER IN WYOMING: AVAILABILITY, REGULATORY 

POLICIES, AND CLIMATE CHANGE IN THE COWBOY STATE 

 

Amber Wilson (Northern Arizona University, Flagstaff, AZ) 

 

Climate change is real and may have devastating effects to a fragile world that is reaching 

beyond its capacity. This is especially true in the semi-arid areas of the western United States 

and particularly in Wyoming.  The problem of climate change is serious and its solutions 

depend on the willingness of people to act on it with zeal in a coordinated and holistic 

manner.  In particular, Wyoming is faced with possible water contamination from hydraulic 

fracturing operations.  In the presence of continuing drought from climate change, such a 

problem in combination with the sheer amount of water required for fracturing practices can 
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lead to serious water shortage. The objective of this study is to examine the current 

environmental policy in Wyoming and evaluate its ability to help adapt to climate change. 

This is very important and a clear understanding of existing environmental policies is 

necessary to develop and implement appropriate plans and procedures to protect the quality 

of the increasingly shrinking and valuable water supply in an effective, holistic and cost-

effective manner. In this study, I expect to provide a comprehensive overview and 

understanding of the quantity, quality, allocation and use of the area‟s groundwater and 

surface water under recurring climate change. Such information may lead to actions and steps 

that can be taken by Wyoming‟s stakeholders and the general public. 

8:40-9:00 *WATER SUPPLY AND GROUNDWATER ISSUES IN THE UPPER 

VERDE VALLEY OF ARIZONA 
 

Brian Patrick and Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 

This paper discusses water issues in the Upper Verde River watershed with a focus on 

groundwater resources.  The discussion begins with an overview of the historical background 

and natural conditions that have created the modern Upper Verde Valley.  The entire history 

of the area and its development has been tied to controversial groundwater mining as the only 

source of water supply in the area. The controversy arises because most surface water use 

rights in the area belong to the Salt River Project and the residents of the Lower Verde 

Valley by prior appropriation doctrine.  This leaves mostly groundwater as the only source of 

water supply for the fast growing communities in the Upper Verde River Basin. These two 

situations have lead to the current controversy and uncertain future over water use in the area.  

With this background, the paper looks at future possibilities for resolving the issue and to 

promote a vibrant and healthy economy and social system in the region. 

9:00-9:20 *MODELING WATER YIELD IN THE CENTENNIAL FOREST IN 

NORTHERN ARIZONA 
 

Ian Dai and Aregai Tecle (Northern Arizona University, Flagstaff, AZ) 

One of the most common methods of determining the impacts of forest treatments such as 

thinning or prescribed fire on water yield from forested watersheds is the use of paired 

watersheds study. We have selected two similar small watersheds in the Centennial Forest to 

study the effect of prescribed fire or a surrogate treatment impacts on water yield.   The 

watersheds are instrumented with stream gages and a weather station to collect the necessary 

hydroclimatological data.  We are also measuring soil moisture, soil infiltration capacity as 

well as estimating the land covers in both watersheds.  The study site is new and we are still 

collecting data.  The intention of this paper is determine initial pretreatment water yields 

from both watersheds to serve as a baseline for future comparison with post treatment results. 

The water yield modeling consists of using the Hydrological Engineering Center- Hydrologic 

Modeling System (HEC-HMS) software to determine water yield from the two watersheds.  

The model-generated water yield will be determined both under current conditions and a 
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medium vegetation treatment scenario for comparison purposes.  We expect to see more 

water yield with treatment than without.  This is in line with many previous studies in 

northern Arizona. But, we hope the new HEC-HMS model will provide better results. 

 

9:20-9:40 THE SEVEN SPRINGS EXPERIMENTAL GRASSLAND 

WATERSHEDS 

Gerald J. Gottfried (U.S. Forest Service, Rocky Mountain Research Station, Phoenix, AZ) 

and Peter F. Ffolliott (University of Arizona, Tucson, AZ) 

The two Seven Springs Experimental Watersheds were established in the high-elevation 

grasslands east of Big Lake, Arizona in 1964 and were operational until the end of 1979. The 

objective was to learn more about the hydrology of these grasslands, which cover about 

80,000 acres at elevations above 9,000 feet, and about the feasibility of increasing 

streamflow by using snow fences as was done in Wyoming. One watershed covered 748 

acres and the other covered 482 acres. A weather station was also established at the site. 

Annual precipitation during the 15-years of complete data was 16.68 inches with 64% 

occurring between June 1 and September 30. Average annual runoff for the larger East Fork 

was 3.36 inches, 95% occurring during the winter (October 1-May 31). The average annual 

runoff for West Fork was 3.29 inches. The snow fences were never established but the 

watersheds provided valuable information about the hydrology and ecology of mountain 

grasslands. 

 

9:40-10:00 AN OVERVIEW OF THE SIERRA ANCHA EXPERIMENTAL 

FORESTS ROLE IN THE FREE-AIR CO2 ENRICHMENT LARGE 

WOOD DECOMPOSITION STUDY  

 

Peter E. Koestner
1
, Karen Koestner

2
, Daniel G. Neary

2
, and Carl C. Trettin

3
 (

1 
USDA Forest 

Service, Rocky Mountain Research Station, Phoenix, AZ, 
2 

USDA Forest Service, Rocky 

Mountain Research Station, Flagstaff, AZ) 

 

The Sierra Ancha Experimental Forest is one of nine U.S. Forest Service Experimental 

Forests involved in a wood decomposition study which utilizes wood from trees grown at in 

the Duke University Free-Air CO2 Enrichment (FACE) study plots.  The FACE study grew 

stands of Pinus taeda (loblolly pine) in open elevated CO2 environments and under ambient 

CO2 conditions.  The decomposition study uses the unique 
12

C:
13

C of the wood to monitor 

the flow of CO2 to the air, soil, and water. This study will quantify the contribution of carbon 

from decaying wood to soil carbon pools and greenhouse gases. Additionally, since there are 

nine study lots across the United States, the study will also investigate and compare the 

biogeochemical factors influencing decay of woody material. 

 

10:00 – 11:00  COFFEE BREAK/POSTER SESSION: STUDENT UNION 
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11:00-11:20 CUMULATIVE EFFECTS OF WATERSHED MANAGEMENT IN 

ARIZONA AND THE SOUTHWEST 

Peter F. Ffolliott, (University of Arizona, Tucson, AZ) 

The cumulative watershed effects (CWEs) of changing watershed conditions and stream 

channel characteristics present a challenge to the managers and users of the land and stream 

system.  It is important, therefore, that watersheds be managed in such a way that the 

combination of management activities on a watershed does not significantly impact other 

beneficial uses.  Watershed managers must be able to predict the environmental effects of 

these activities if they hope to prevent unwanted downstream (off-site) effects. Before this 

prediction is possible, however, it is necessary to know how CWEs come about and how 

watershed -systems respond to them.  Integrating hydrology, geomorphology, and ecology 

into watershed management practices and other land-use activities is needed to fully 

appreciate the impacts of CWEs on water yields, water quality, riparian communities, and a 

groundwater resource as discussed in this paper. 

 

11:20-11:40 EXPERIMENTAL FOREST WATERSHED STUDIES 

CONTRIBUTION TO THE EFFECT OF DISTURBANCES ON 

WATER QUALITY 
 

Daniel G. Neary (USDA Forest Service, Rocky Mountain Research Station, Flagstaff, AZ) 

Forested catchments throughout the world are renowned for producing high quality water for 

human use. This fact was recognized in eastern Mediterranean civilizations as early as 2,500 

B.C. In the 20
th

 Century, experimental forest catchment studies played a key role in studying 

the processes contributing to high water quality, and the effects of forest disturbances on this 

important water parameter. The basic hydrologic processes investigated on these watersheds 

provided the science base for examining water quality responses to natural disturbances such 

as wildfire, insect outbreaks, and extreme hydrologic events, and human-induced 

disturbances such as timber harvesting, site preparation, prescribed fires, fertilizer 

applications, pesticide usage, rainfall acidification, and mining. This paper examines 

highlights the scientific breakthroughs of the past, current research on water quality topics of 

concern, and the potential for using experimental forested catchments in the future for 

monitoring the effects of climate change on water quality. Using knowledge gained from 

experimental forest catchments, comparisons are made in this paper of the general state of 

water quality in undisturbed forests, managed forests, agricultural lands, urbanized areas, and 

mining impacted landscapes.  

 

12:00 - 1:30  AWARDS LUNCHEON/ANNUAL BUSINESS MEETING: STUDENT 

UNION 104 
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POSTER SESSION 

 

SESSION  10:00-11:00 

 

ROOM: STUDENT UNION 104 

 

Chairperson: Pamela A. Marshall 

 

 

*EVALUATION OF NOVEL CURCUMIN ANALOGS AS BIOLOGICAL 

ACTIVATORS OF VITAMIN D RECEPTOR SIGNALING 

 

Shane F. Batie
1
, Jamie H. Lee

1
, Carl E. Wagner

1
, Michael A. Galligan

1
,
 
Mark R. Haussler

2
 

and Peter W. Jurutka
1,2

 (
1
Arizona State University, Phoenix, AZ, and 

2
University of Arizona 

College of Medicine, Phoenix, AZ) 

 

The active metabolite of vitamin D, 1,25-dihydroxyvitamin D3 (1,25D) functions as a ligand 

for the nuclear vitamin D receptor (VDR).  This hormone-receptor complex mediates a wide 

range of bioactivities in VDR-containing tissues including the colon where 1,25D has known 

anti-cancer properties.  Curcumin (CM), a turmeric-derived bioactive polyphenol found in 

curry, has recently been identified as an additional ligand for VDR, and it is possible that CM 

facilitates chemoprevention via direct binding to VDR. Using mammalian-two-hybrid (M2H) 

and vitamin D responsive element (VDRE) biological assay systems, we tested CM and 11 

novel CM synthetic analogs for their ability to activate VDR signaling.  The M2H assay 

revealed that RXR and VDR association was induced by CM, and at least four of its analogs. 

VDRE-based assays demonstrated that pure curcumin (10
-5

 M) and six CM analogs activated 

transcription of a luciferase plasmid at levels equal or greater than 1,25D (10
-10

 M) in human 

colonic cells (HCT-116). Additional experiments were performed in HCT-116 utilizing 

various nuclear receptors and hormone response elements to determine the specificity of 

curcumin VDR binding. CM did not appear to activate transcription in the glucocorticoid 

response element system (GRE), however when cells were transfected with the estrogen 

receptor, pure CM as well as one analog activated transcription similar to estrogen. CM along 

with four other analogs also elicited transcriptional activation in the retinoic acid (RARE) 

and retinoid X receptor response elements (RXRE) systems.  M2H assays using RXR-RXR 

and VDR-SRC1 revealed that CM and four analogs stimulate RXR homodimerization and 

VDR-SRC1 coactivatior interaction. These studies may lead to the discovery of novel 

curcumin analogs that activate VDR resulting in similar health benefits as those for vitamin 

D, in addition to possibly lowering the risk of intestinal and colon cancers. 
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*EVALUATION OF NOVEL RXR AGONISTS WITH IMPROVED EFFICACY AND 

DECREASED POTENTIAL FOR SIDE EFFECTS IN THE TREATMENT OF 

CUTANEOUS T-CELL LYMPHOMA 

Jaskaran Bhogal, Joanna Yang, Christa Tabacaru, Carl E. Wagner, Pamela A. Marshall and 

Peter W. Jurutka (Arizona State University, Phoenix, AZ) 

Clinical treatment of various skin disorders and certain cancers often involves retinoids, a 

class of compounds derived from vitamin A and of pertinence in regulating epithelial cell 

growth. Bexarotene (Bex), which is used for the treatment of cutaneous T-cell lymphoma 

(CTCL), is a synthetic vitamin A analog that can bind to retinoid X receptors (RXR), and 

stimulate homodimerization and activation of target genes. Bex, however, also impacts RXR 

heterodimerization with other receptors, including the liver X receptor (LXR). Bex binding to 

RXR-LXR leads to hypertriglyceridemia, an independent risk factor of cardiovascular 

disease. This undesirable side-effect can be potentially reversed by developing RXR analogs 

that activate the LXRE-mediated induction of cholesterol efflux pathways. Moreover, Bex 

causes activation of retinoic acid receptors (RAR), leading to additional contraindications. 

Our study thus seeks to model and synthesize novel RXR selective agonists analogical to Bex 

and capable of regulating anti-tumor genes while minimizing binding to RAR and 

maximizing LXRE activation. An initial panel of 12 Bex analogs was tested for RXR 

binding, and RAR affinity as well as LXRE-mediated activity. The results revealed that of 12 

new third generation analogs, 11 compounds appear to reduce RAR binding and/or increase 

RXR activation. Preliminary testing of LXRE transcriptional assays suggests that when Bex 

or the analogs are combined with a ligand of the LXR receptor (TO), the activity is 

substantially increased as opposed to Bex or the analogs separately. From this initial testing, 

at least 3 analogs showed significantly higher activity than Bex in LXRE activation, 

suggesting that these analogs are capable of inducing increased LXRE-mediated cholesterol 

efflux. Further modification of Bex may produce additional rexinoids with enhanced 

biological profiles capable of combating CTCL without potential side effects. 

 

*THE ROLE OF RESVERATROL AS A MODULATOR OF THE VITAMIN D 

PATHWAY 

Angelika Dampf Stone
1
, Shane F. Batie

1
, G. Kerr Whitfield

2
, Mark R. Haussler

2
 and Peter 

W. Jurutka
1,2

 (
1
Arizona State University, Phoenix, AZ,  

2
Basic Medical Sciences, University 

of Arizona College of Medicine, Phoenix, AZ) 

The nuclear vitamin D receptor (VDR) modulates gene transcription in 1,25-

dihydroxyvitamin D (1,25D) target tissues such as kidney, colon, and bone. The 1,25D 

hormone, derived from vitamin D in the skin or from the diet, is known to bind to and 
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activate the VDR. Less is known about the ability of other nutritionally-derived lipids to act 

as VDR ligands. Employing mammalian two-hybrid (M2H) and response element 

transcriptional assays, we tested resveratrol, an antioxidant found in the skin of red grapes, 

for its ability to activate the VDR signaling pathway. The M2H assay revealed resveratrol 

induced dimerization of VDR with its retinoid X receptor (RXR) partner. Moreover, cells 

treated with both resveratrol and 1,25D suggested a synergistic effect between the two 

ligands. Luciferase based transcriptional assays were employed in human kidney (HEK293), 

colon cancer (Caco-2 and HCT116), and mouse myoblast (C2C12) cells, showing induction 

of luciferase by resveratrol, and a synergistic effect of resveratrol plus vitamin D. When 

identical hormone treatments were applied to “wild-type” and two different single point 

mutations in the VDR hormone binding pocket, 1,25D displayed a significant drop in activity 

with these mutants, while resveratrol activity decreased only slightly.  One interpretation of 

these results is that resveratrol may affect VDR activity indirectly, perhaps via the ability of 

resveratrol to activate SIRT1, an enzyme known to deacetylate (and thereby activate) nuclear 

receptors such as LXR and FXR. In support of this hypothesis, radiolabeled 1,25D 

displacement assays revealed an increase in bound radiolabeled 1,25D only in the presence of 

resveratrol. These results elucidate a potential novel pathway for "crosstalk" between two 

nutritionally derived lipids, vitamin D and resveratrol, converging on the VDR.  

 

 

*INHIBITION OF UREASE ACTIVITY IN WHOLE CELLS OF 

STAPHYLOCOCCUS SAPROPHYTICUS 

 

Kristen Gresko, Amanda Wilson and Charles E. Deutch (Arizona State University, Phoenix, 

AZ) 

 

The Gram-positive bacterium Staphylococcus saprophyticus is an important cause of urinary 

tract infections.  The enzyme urease, which catalyzes the breakdown of urea into ammonia 

and carbon dioxide, has been shown to be a virulence factor for S. saprophyticus because it 

increases the pH and leads to the precipitation of urinary salts.  The goal of this project was 

to identify chemical inhibitors of urease activity which might be used as antibiotics for the 

treatment of urinary tract infections.  We first tested several recipes of artificial urine 

medium to find one most suitable for the growth of S. saprophyticus.  The medium devised 

by Minuth et al. was better than the one formulated by Brooks and Keevil because the higher 

concentration of complex nutrients allowed growth to higher turbidities.  We then tested 

different classes of compounds as inhibitors of urease activity in whole cells grown to 

exponential phase in this medium using a colorimetric assay.  Increasing concentrations of 

acetohydroxamic acid gradually inhibited the urease activity to about 30% of the control 

activity at 2 mg/ml.  DL-phenylalanine hydroxamic acid was less effective and gave 85% of 

the control activity at 0.833 mg/ml.  The phosphorodiamidate fluorofamide was more 
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effective and at a concentration of 0.1 mg/ml reduced activity to 25% of the control activity.  

The glycosidal flavonoids (+)-catechin hydrate and (-)-epigallocatechin gallate decreased 

activity to 20% of the control activity but at much higher concentrations (10 mg/ml and 20 

mg/ml, respectively).  We then examined the effects of these compounds on the growth of S. 

saprophyticus in the artificial urine medium.  In each case, the rate at which the bacteria grew 

was not significantly affected, but the pH of the medium increased at slower rate.  After 24 

hours, the final yield of cells and the pH were the same for the treated and untreated cultures.  

These results indicate that the urease activity in S. saprophyticus can be transiently inhibited 

in whole cells, but that none of the compounds tested permanently blocks it. 

 

 

*DEVELOPING THE SEED BEETLE CALLOSOBRUCHUS MACULATUS 

(COLEOPTERA: CHRYSOMELIDAE: BRUCHINAE) FOR INQUIRY GENETICS 

LABS 

 

Bentley Hanish, Matthew Lam, Keeley N. Le, Braelen D. Svoboda and Pamela A. Marshall 

(Arizona State University, Phoenix, AZ) 

 

With the overarching goal of developing the seed beetle, Callosobruchus maculates, as a 

study species for educational genetics laboratory environments we have set forth to explore 

the genome of this species seeking amplifiable loci for use in population genetics 

experimentation.  We have encountered the hurdle of there being no reviewed research which 

has thus far identified an allele which correlates to useful phenotypic variances in this 

species, therefore we have relied solely on running multiple polymerase chain reaction and 

subsequent gel electrophoresis experiments to track potentially useful amplifiable loci.  We 

have further encountered difficulty in that our beginning population of beetles appear to be 

highly inbred to the point of being almost clonal and thus we have found many of our 

potential study loci to be monoallelic. We have recently obtained an additional strain of the 

seed beetle and are determining its genetic makeup while setting up crosses to try to generate 

a polyallelic beetle strain for analysis. Ultimately, we hope that our new outbred beetle 

population and the identified alleles therein will serve as a foundation for the development of 

classroom oriented population genetics experimentation. 

 

 

*BIOACTIVITY COMPOUNDS AT A HERBAL STORE IN PHOENIX, AZ 

 

 Catherine Grey Kasper
1
, Mary Chavez

2
, Agnes Pascual

1
 and Pedro I. Chavez

1
 (

1
Midwestern 

University, Glendale, AZ, 
2
Texas A & M Health Science Center, Kingsville, TX) 
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We previously published a microscale procedure for the analysis of plant extracts for 

cytotoxic activity using the brine shrimp lethality bioassay as a prescreening procedure for 

the MTT based cytotoxicity assay.  In this study, we examined the biological activities and 

chemistry of 147 individual herbs from a single herbal store located in Phoenix, Arizona.  

Two grams of plant material were extracted with 95% ethanol and the dried extract was 

tested against brine shrimp.  Active dried extracts were then tested against breast cancer 

(MDA-MB-231).  The 147 extracts were also tested against Methicillin-Resistant 

Staphylococcus aureus (MRSA, ATCC 43300) and Vancomycin Resistant Enterococcus 

(VRE, ATCC 29212) using a resazurin (Tox-8, Aldrich) based spectrophotometric assay.  

Results indicate that 6.1% of the 147 extracts had cytotoxic activity at a concentration of 30 

mcg/mL and 8.8% and 3.3 % had antimicrobial activity against MRSA and VRE, 

respectively, at a concentration of ~300 mcg/mL.  These studies serve as the basis for further 

research on these active herbal compounds. Results of our attempts to isolate and identify 

any active compound(s) (after recollection and proper identification of the plant material) 

will be presented. The microscale approach may contribute to the discovery of novel 

therapeutic agents. 

 

*THE EFFECT OF FOOD TYPE ON PREY CAPTURE KINEMATICS IN THE 

MUDMINNOW, UMBRA LIMI 

 

G. Kalvin Lines, A. Stephan Blume and Lara A. Ferry (Arizona State University, Phoenix 

AZ) 

 

Energy acquisition is of fundamental importance to the survival of any organism. Thus, the 

morphology, or tools, that an organism uses to capture food can be under intense selective 

pressure.  We studied the prey capture morphology and mechanics of the central mudminnow 

(Ubra limi).  The mudninnow resides mostly at benthic levels, and sometimes within the mud 

itself, and it is here at the bottom of steams and ponds that they find their prey. Mudminnow 

diet is variable in that they consume both land and aquatic invertebrates, and once they reach 

a year of age, they can even consume other small fish despite their own relatively small size. 

We were particularly interested in the possible consequences of having a variable diet as the 

different prey items utilized by mudninnows pose vastly different challenges for prey 

capture.  A morphology suited for one specific prey type may not be as well suited for 

another prey type.  Thus, we might expect that mudminnow are more successful at capturing 

one sort of prey over another.  Alternatively, we might find that mudminnow are able to alter 

their feeding behaviors (i.e., mechanics or movements) so that their morphology works 

equally well for multiple prey types.  Specifically, we sought to determine if there were any 

changes in prey capture success and underlying prey capture mechanics  utilized when faced 

with highly elusive prey, live feeder fish (guppies), versus a non-elusive  invertebrate larvae 

(midges of the family Chironomidae), commercially known as “blood worms”.   Our results 
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indicated that the more elusive prey caused mudminnow to have a slower but more extreme 

premaxillary protrusion and expansion events which suggest a more extreme vacuum was 

created to compensate for the more elusive pray type.  Feeding events on guppy prey were 

initiated closer to the prey suggesting that mudminnow perceived the guppies to be more 

difficult to catch. 

 

*JAW ANGLE MODULATION IN RESPONSE TO DIFFERENT FEEDING 

SCENARIOS IN POECILIA SPHENOPS 

 

Jacob Porter, Jessy DeSierra and Lara A. Ferry (Arizona State University Phoenix, AZ) 

The Black Molly (Poecilia sphenops) has a unique feeding mechanism among fishes in that 

its jaw is essentially „double-jointed‟. They possess an extra joint within the lower jaw, or 

mandible, called an Intramandibular Joint (IMJ).  Because of this joint, these fish are capable 

of opening their mouths to extreme angles.  We wanted to understand how this mechanism 

functions during feeding and if the joint angles can be altered by the fish in different feeding 

situations.  We asked specifically if there was a difference in the gape angle (the angle 

formed by the tip of upper jaw, the jaw joint, and the tip of the lower jaw) and 

intramandibular joint angle when offered food in the water column or on the substrate.  

Feeding events were captured using high-speed video and the resulting footage analyzed 

using the software Image J.   Observations of benthic feeding habits, including number of 

attempts per hour, were also recorded to understand how often they are undergoing bending 

at the IMJ and subsequent deformation of the underlying cartilage and muscle. This can help 

us get an idea of the stress and strain that the cartilage is undergoing daily.  We found that 

both gape angle and IMJ angle were larger during mid-water feedings, compared to benthic 

feedings. The average gape angle of mid-water feedings was 166° compared with 133° in 

benthic feedings. The average IMJ angle of mid-water feedings was 127° versus 101° in 

benthic feedings. This suggests that the joint angles are actively modulated in response to 

different feeding scenarios. When observing benthic feeding habits per hour (throughout a 

ten hour day starting at 08:00), it was found that most feeding, and therefore IMJ bending, 

occurred at midday and during the last two hours of the day, at 29 and 48 average IMJ 

flexions per hour respectively.  

 

*ANALYSIS OF VOLUTIN GRANULE FORMATION IN SACCHAROMYCES 

CEREVISIAE  

 

 Lorenzo G. Sanchez, David De La Rosa and Pamela A. Marshall (Arizona State University, 

Phoenix, AZ) 
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 In the budding yeast, Saccharomyces cerevisiae, phosphate is stored in the lysosome-like 

vacuole, in a long chain of polyphosphate, historically called volutin.  The volutin can be 

monitored by simple staining and microscopy.  However, polyphosphate also accumulates in 

organelles called acidocalcisomes, which are necessary for the malaria parasite infection.  

We were interested in determining the physiological properties required for yeast to make 

volutin so we treated the yeast with various pharmacological agents.  Using DMSO as a 

control as well as a solvent for all agents used, we tested for the formation of volutin for each 

series.  Ionomycin, which causes the yeast vacuole to lose calcium, and CCCP and 

concanamycin A, both of which cause the vacuole to become more basic, all seemed to 

inhibit polyphosphate body formation.  Cyclohexamide, which stops protein synthesis, did 

not seem to greatly affect volutin formation.  This data is still qualitative, however, and needs 

careful statistical analysis to check significance.   

 

*QUANTIFICATION AND CHARACTERIZATION OF SULFATE-REDUCING 

BACTERIA FROM GROUNDWATER FROM MOGOLLON RIM ARIZONA 

Jacob Storrer, Belinda J. Baker and William P. Baker (Arizona Christian University, Phoenix, 

AZ) 

Naturally occurring sulfates are common contaminants of groundwater. Dissolved sulfates 

are used by sulfate reducing bacteria which release hydrogen sulfide. Sulfate reducing 

bacteria are common in anaerobic environments such as deep wells. Hydrogen sulfide in 

water results in a sulfur or “rotten egg” smell that fouls water. It is also corrosive. Monitoring 

and control of sulfate reducing bacteria may be used to control the formation of hydrogen 

sulfide. To this end, the present study examined the prevalence of sulfate-reducing bacteria 

from groundwater sources on the Mogollon Rim in Central Arizona. As part of this process, 

100 mL samples were collected in sterile specimen containers by standard water sampling 

technique and cultured by sulfate reducing enrichment culture. Total bacterial counts are 

reported with identification and characterization of sulfate-reducing bacteria. Results 

elucidate the ground-water subsurface environments of the region and serve as a basis for 

future study of ground-water microbiology and sulfate-reducing geochemistry in the 

Mogollon Rim. 

 

DENITRIFICATION IN MICROORGANISMS ISOLATED FROM ICE-SEALED 

LAKE VIDA BRINE 

 

*G.Trubl 
1,2

, E. Kuhn 
1,2

, N. Ostrom 
3
 and A.E. Murray 

1 
(
1
Desert Research Institute, Reno, 

NV, 
2
University of Nevada, Reno, NV, 

3
Michigan State University, Lansing, MI) 
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Biological denitrification is a widespread, energy yielding respiratory pathway used by 

bacteria and archaea living in oxygen-limited environments in which nitrate and nitrite are 

respired to yield nitrous oxide (N2O) and in some organisms, dinitrogen. Detection of this 

respiratory pathway provides insight into microbial survival and growth in anoxic and sub-

oxic environments. Lake Vida, Antarctica, is a frozen lake that is at least 27 m thick and 

contains a large reservoir of brine (20% salinity) that is dispersed in brine channels that lie 

below 16 m of ice. The results of two field expeditions to Lake Vida have confirmed that the 

NaCl-based brine contains the highest levels of N2O that have been reported to our 

knowledge from a terrestrial environment: 86.6 ± 5.9 µM. Site preference isotopic analysis 

revealed that Lake Vida brine has a site preference of -3.64 ± 0.28, suggesting that the origin 

of the N2O may be a combination of abiotic and biotic denitrification. The objective of this 

research is to qualitatively determine if any of the 44 bacteria isolated from Lake Vida have 

the potential to denitrify, thus demonstrating the potential for Lake Vida bacteria to 

contribute to the N2O signal detected in Lake Vida brine.  Bacteria isolated from brine were 

dominated by two genera Psychrobacter and Marinobacter. The 44 isolates were inoculated 

in triplicate, plus the controls without inoculum, into anaerobic R2A + 5% NaCl, enriched 

with 0.5 mL of potassium nitrate (KNO3), and 0.3 mL of acetylene (C2H2). Gas 

chromatography analysis revealed peaks for a variety of gases including N2O from a number 

of the isolates. This research is the first effort to study organisms isolated from an 

environment that is consistently below -13C and promises to expand the base of knowledge 

concerning microbial survival in isolated cryo-environments on Earth and potentially 

elsewhere in the solar system. Future work, using isotopic fractionation and site preference, 

will assess whether the bacteria are capable of denitrification in the brine in addition to the 

rich, R2A media, across a temperature range spanning -13.4 C (the in situ temperature) to 20 

C.  

*THE FUNCTIONAL EFFECTS OF POLYMORPHIC GENES IN 1α,25-

DIHYDROXYVITAMIN D METABOLISM 

Chad Van Pelt
1
, Nancy Oltean

1
, Michael A. Galligan

1
, Wasiq Zaidi

1
, Elizabeth Jacobs

2,3
 and 

Peter W. Jurutka
1,4 

(
1
Arizona State University, Phoenix, AZ, 

2
Arizona Cancer Center, 

University of Arizona, Tucson, AZ, 
3
Mel and Enid Zuckerman College of Public Health, 

University of Arizona, Tucson, AZ, 
4
University of Arizona College of Medicine, Phoenix, 

AZ)
 

Vitamin D is a lipid hormone that is either obtained from dietary sources or synthesized in 

the skin after exposure to UVB irradiation. The major circulating form, 25-hydroxyvitamin 

D, is converted into the active form, 1,25-dihydroxyvitamin D (1,25D), in the kidneys and 

locally in certain tissues. 1,25D binds to the nuclear vitamin D receptor, which modulates the 

transcription of genes involved in mineral homeostasis, cell differentiation, growth regulation 

and apoptosis. Recent studies have shown that 1,25D can induce G0/G1 cell-cycle arrest and 

inhibit the activity of the proto-oncogene β-catenin, among other potential chemo-preventive 
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or chemotherapeutic effects. Overall, there is compelling evidence for the role of 1,25D in 

inhibiting carcinogenesis, however, the optimal amount of 1,25D at the tissue level remains 

unknown. Furthermore, the functional effects of genetic variation among genes coding for 

proteins involved in 1,25D homeostasis are poorly understood. In this study, select 

polymorphisms/SNPs of the genes responsible for vitamin D metabolism were studied. We 

observed both increased and decreased functionalities among these SNPs, indicating that 

vitamin D homeostasis is complex and may be further influenced by genetic factors. A 

comprehensive understanding of 1,25D metabolism may allow for a more personalized 

approach toward treating vitamin D-related disorders and evaluating risk for carcinogenesis. 

 

 

*CHARACTERIZATION OF SECOND AND THIRD GENERATION, NOVEL RXR 

SELECTIVE AGONISTS FOR THE TREATMENT OF CUTANEOUS T-CELL 

LYMPHOMA 

 

Joanna Yang, Julie K. Furmick, Ichiro Kaneko, Angela N. Walsh, Jaskaran S. Bhogal, 

Geoffrey M. Gray, Juan C. Baso, Drew O. Browder, Jessica L.S. Prentice, Luis A. Montano, 

Chanh C. Huynh, Lisa M. Marcus, Dorian G. Tsosie, Jeng Eun S. Kwon, Alexis Quezada, 

Nicole M. Reyes, Brittney Lemming, Puneet Saini, Arjan van der Vaart, Thomas L. Groy, 

Pamela A. Marshall, Carl E. Wagner, and Peter W. Jurutka (Arizona State University, 

Phoenix, AZ and University of South Florida, Tampa, FL) 

Retinoids are integral to regulating epithelial cell growth and are often used to treat skin 

disorders or cancers. Bexarotene (Bex) is a synthetic retinoid analog of 9-cis retinoic acid 

(RA) that binds RXR, stimulating homodimerization and activation of 9-cis RA target genes, 

making it a useful therapeutic to treat cutaneous T-cell lymphoma (CTCL).  However, Bex 

also impacts RXR heterodimerization, dysregulating RXR-mediated pathways involving 

other receptors with numerous contraindications. Our study models and synthesizes RXR 

selective agonists capable of regulating anti-cancer responses while limiting impact on other 

RXR pathways. Second and third generation analogs were tested via mammalian two-hybrid 

and RXRE-mediated assays to screen for RXR binding and homodimerization with 

subsequent testing for retinoic acid receptor (RAR) interference. Active compounds were 

also analyzed in apoptosis and cytotoxicity assays, and EC50 values were determined and 

compared to those of Bex. This resulted in the identification of 10 analogs as potentially 

selective RXR agonists.  The panel of active analogs reveals that halogenation appears to 

reduce RAR binding and/or increase RXR activation ability, and further functional group 

substitutions in the Bex parent compound may produce additional rexinoids with enhanced 

RXR affinity and specificity that are capable of combating CTCL as well as other cancers. 
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ACADEMY BUSINESS AND ANNUAL REPORTS 

 

OFFICERS 2011-2012 

 

ELECTED 

 

Shafiu Jibrin ............................................................................................................ President 

Pamela Marshall............................................................................................ President-Elect 

Robert McCord ............................................................................................... Past President 

Boyd Campbell ................................................................................. Membership Secretary 

Pedro Chavez ....................................................................................... Permanent Secretary 

Karen Conzelman................................................................................................... Treasurer 

Theodore Manno ........................................................... Interim Director, Southern Arizona 

Michael Pasenko ........................................................................... Director, Central Arizona 

Aregai Tecle ............................................................................... Director, Northern Arizona 

Boris Poff ................................................................................................... Director, Nevada 

 

 

APPOINTED 

 

Anthony Brazel .............................................................................................. Editor, Journal 

Florence Slater ....................................................................................... Editor, Proceedings 

Theodore Manno ...................................................................................... Editor, Newsletter 

Karen Conzelman................................................. Science Olympiad/Science Bowl Liaison 

Victoria Henderson ............................................................................................. Webmaster 

 

 

SECTION CHAIRS 

 

Robert Bowker .......................................................................................................... Biology 

Anthony Brazel .................................................................................................... Geography 

Robert McCord ........................................................................................................ Geology 

Robert Lefevre ..................................................................................................... Hydrology 

Shafiu Jibrin ...................................................................................................... Mathematics 

Pamela Marshall......................................................................................................... Posters 
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COMMITTEE ROSTER 

 

BUD ELLIS SCHOLARSHIP   PROGRAM 

 

Stephen Shuster     Karen Conzelman 

 

MEMBERSHIP OUTSTANDING SCIENCE  

       TEACHER 

Boyd Campbell      William Perry Baker 

 

BUDGET      OUTSTANDING SERVICE AWARD 

 

Karen Conzelman     Anthony Brazel 

       Karen Conzelman 

Florence Slater 

 

      

BEST STUDENT PAPER    BEST STUDENT POSTER  

  

Shafiu Jibrin      Pamela Marshall  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

PRESIDENT’S REPORT 

As President of the Arizona-Nevada Academy of Science, I have the great pleasure of 

presenting this report, which highlights our accomplishments during the past year. The Board 

of Governors met twice, one at GCC Glendale and the other at ASU West, in addition to 

countless communications through emails. Just after last year‟s annual meeting, we published 

a newsletter in May highlighting the meeting activities and other news.  In the same month, 

the board went into panic when our journal editor Tony Brazel indicated he was going to 

retire. We were worried that we may not find one who could run the journal with the same 

level of vigor as Tony does. So, we had to begin searching for a new editor. Fortunately, 

Tony decided to continue and the situation of our Journal remains as healthy as ever in his 

hands. However, the board felt we should still start planning before he decides to finally 

retire. We suggested Hugo Arias to serve as associate editor and work closely with Tony in 

the meantime. I wish to sincerely thank Tony for his continuous service, dedication and 

commitment to the Academy! Theodore Manno has been appointed to serve as the Interim 

Director for Southern Arizona.  

An issue we discussed and agreed upon was to hold a joint meeting with the Pacific Division 

of AAAS in 2013 in addition to our usual annual meeting.  The joint meeting will be held in 

Las Vegas in June. I hope to see you all at both meetings.  Our thanks go to Robert McCord 

for contacting the AAAS on our behalf in order to clear questions concerning our 

participation. This joint meeting is an effort to increase our interaction with the AAAS and to 

serve as a tool for recruitment of new members and additional exposure for ANAS.  

On March 3, 2012, I had the honor of attending the Arizona Science Olympiad at GCC to 

witness the event and to handout awards. I was highly amazed at the level of enthusiasm and 

motivation demonstrated by the students throughout the day. As Karen Conzelman noted, 

“Without the Science Olympiad, some of these kids may actually have lost their interest in 

science.” ANAS is proud to be a sponsor of the Science Olympiad as we continue to inspire 

future scientists in Arizona. I salute Karen for her commitment, dedication and hard work for 

the success of this important event and for keeping it vibrant for many years. 

To help with recruitment efforts, the board decided to produce a poster and a brochure to be 

circulated widely in the forthcoming annual meeting at GCC.  Members are also encouraged 

to distribute them at their work places. We would also like to target recruiting more high 

school teachers to be active in the Science Olympiad as well as become members of the 

ANAS. I would like to remind you that ANAS is on Facebook, thanks to Pamela Marshall. 

Please assist her by posting scientific articles and science-related news items at your work 

places and communities. I hope each of you will try to recruit at least one member before the 

next annual meeting. All say, “I can!” Thanks, once again, to Karen and her team at GCC for 

hosting our annual meeting for the second time in a row!  We would like Karen, her team and 

GCC to know that ANAS is highly grateful for the support. I wish everyone a very fruitful 

meeting.  

Shafiu Jibrin 

President 
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OUTSTANDING SERVICE AWARD 

 

LES LANDRUM 

Les Landrum, Senior Research Scientist and Curator of the ASU Vascular Plant Herbarium 

(along with 2004‟s Service Award winner Don Pinkava, Herbarium Director, Emeritus), has 

been an important force in cataloging Arizona's flora.  Many plant families were documented 

in seven special issues of the Journal of the Arizona-Nevada Academy of Science.  These 

floral issues are the most highly requested back issues of the journal.  A fellow of the 

Academy, Landrum was co-editor of JANAS from 1991-2003.   He continues to serve the 

Academy by distributing back issues of the journal. For his significant contributions, the 

Academy honors Les Landrum with this award. 

Anthony Brazel 

Karen Conzelman 

Florence Slater 

Outstanding Service Award Committee 

 

 

 

SCIENCE OLYMPIAD/SCIENCE BOWL REPORT 

 

The 2012 Arizona Science Olympiad brought together 41 teams on March 3
rd

 to compete in 

the 26 different events that make up the state tournament.  This year‟s events ranged from 

Anatomy and Physiology to Chemistry Lab to Helicopter and Robot Arm to Solar Power.  

Some of the Science Olympiad events test the students‟ knowledge, some their laboratory 

skills and problem solving abilities and some require them to bring some sort of device 

(helicopter, vehicle, etc) that they engineered to meet given parameters.  Those original 

constructs are tested head to head against those of the other teams.   

Several ANAS members, including Rob Bowker, Pedro Chavez, Shafiu Jibrin, Pamela 

Marshall, Florence Slater, and Don Young,, were instrumental in helping to run this year‟s 

tournament.  Getting involved in this way helps make ANAS‟ sponsorship of the Science 

Olympiad program concrete and very personal.  Spending the day with these outstanding 

students makes one aware of just how much the Science Olympiad program fosters their 

interest in STEM disciplines and careers.  As the picture below shows, teams are made up of 

15 students each so the program has the potential to impact a relatively large number of 

young people.  This year‟s competition brought together over 600 students and their teachers.    

In addition to the tournament t-shirts that all participants received, medals and ribbons were 

awarded to the top seven finishers in each event.  ANAS awarded $1000 to the club accounts 
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of those schools competing in Gravity Vehicle and Protein Modeling; the Academy also 

awarded $100 to the top finishing schools in Dynamic Planet and Forestry in memory of Bud 

Elllis and his role both in ANAS and in organizing the state tournament in its early years.   

Catalina Foothills High School‟s Blue team came in first overall for the fifth year in a row -- 

quite an accomplishment!!!  They will travel to University of Central Florida, Orlando to 

represent the state at the national competition in May. 

 

 

 

 

 

 

 

 

 

 

Catalina Foothills High School‟s Blue and White teams show off 

their 1
st
 and 3

rd
 place trophies.  Catalina Foothills High School is 

found in Tucson; the teams are coached by science teacher, Sara 

Moore. 

The Science Olympiad was also one of the featured events in the first annual Arizona Sci 

Tech Festival.  The Arizona Regional Science Bowl took place on the same beautiful day.  A 

total of 31 teams competed in this year‟s double elimination tournament.  The students came 

from 26 different high schools located in Phoenix, Tucson, Maricopa County, and Joseph 

City.  The winning team was from Brophy Preparatory High School and the 2011 winner, 

Desert Vista High School, came in second this year.  The national competition, to be held at 

the end of April in Washington, DC, will bring together all the top-ranked teams from 

throughout the country. 

 

Karen Conzelman 

Science Olympiad/Science Bowl Liaison 


