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Annual Report for Year 3 (ending 6/30/2010) 



I. Personnel 

A. Oversight Personnel 

1. Dalton Gossett – PI and Project Director – responsible for coordinating all 

aspects of the project. 

2. Stephanie Aamodt – responsible of arranging and coordinating high school 

teacher workshops 

3. Amy Erickson – responsible for coordinating high school student research 

participation 

4. Beverly Burden – responsible for coordinating LSUS undergraduate student 

research participation 

5. Cran Lucas – responsible for project web site 

6. Cindy Sisson – responsible coordinating computer purchases 

7. James Ingold – responsible for coordinating social activities 

B. Personnel Involved in Supervising Student Research Projects 

1. Kui Chen - LSUS Assistant Professor of Chemistry 

2. Tara Williams-Hart – LSUS Assistant Professor of Biology 

3. Beverly Burden – LSUS Associate Professor of Biology 

4. James Ingold – LSUS Professor of Biology 

5. Cran Lucas – LSUS Professor of Biology 

6. Matyas Buzgo – LSUS Assistant Professor of Biology 

7. Elahe Mahdavian – LSUS Assistant Professor of Chemistry 

8. Brain Salvatore – LSUS Associate Professor of Chemistry 

9. Gary Boucher – LSUS Associate Professor of Physics 

10. Amy Erickson – LSUS Assistant Professor of Biology 

C. Undergraduate Students 

1. Annie Wilson – worked with Dr. Chen 

2. Sarah Oncle – worked with Dr. Williams-Hart 

3. Trey King – worked with Dr. Williams-Hart 

4. Chris Young – worked with Dr. Buzgo 

5. Aaron Lincoln – worked with Dr. Ingold 

6. Matthew Semmons – worked with Dr. Mahdavian 

7. Bonnie Buckley - worked with Dr. Mahdavian 

8. Lurah Welch – worked with Dr. Williams-Hart 

9. Shavondrea Lawrence – worked with Dr. Williams-Hart 

10. Bunyamin Kocabasoglu – worked with Dr. Boucher 

11. Clint Naquin – worked with Dr. Boucher 

12. Cassie Cole – worked with Dr. Buzgo 

13.  Jonette Green– worked with Dr. Buzgo 

14.  Lauren Woodward– worked with Dr. Buzgo 

15.   Renee Edwards – worked with Dr. Lucas 

16.  Kathleen Moody – worked with Dr. Erickson 



17. Dakota Boston – working with Dr. Mahdavian 

18. Tracy Morlock – working with Dr. Erickson 

19.  Katie Moak – working with Dr. Aamodt 

20. Eric Osborn – working with Dr. Aamodt 

21. David Poe – working with Dr. Boucher 

22. Candice Faith – working with Dr. Erickson 

23. Reid Grimes – working with Dr. Salvatore 

24. Tameko James – working with Dr. Williams-Hart 

25. Mickeal Key – working with Dr. Williams-Hart 

 

D. High School students 

1. Jeffrey Irwin – working with Dr. Burden 

2. Elizabeth Burford – working with Dr. Lucas 

3. Kimberly Mosier – working with Dr. Burden 

4. Lindsay Westerfield – working with Dr. Aamodt 

5. Carlee Ward – working with Dr. Ingold 

6. Kaitlin Flattmann – working with Dr. Lucas 

7. Daniel Felty – working with Dr. Williams-Hart 

 

II. Activities and Findings 

A. Teacher Workshops 

Goal: High school science teachers will be trained in the knowledge expectations and 

use of educational and experiential learning resources within the LSUS College of 

Sciences, including the newly developed coursework modules for the LSUS life 

science curricula. To accomplish this goal, the LSUS College of Sciences will host 

informational and training workshops for area high school teachers to learn about the 

content and expectations within the LSUS science curricula and will be encouraged to 

develop collaborative uses of the LSUS teaching and research lab facilities.  Area 

high school science teachers (from Caddo and surrounding parishes) will be invited to 

these workshops, and each qualified pre-registrant will be compensated for their 

participation in the workshop.  The topics and attendees of each workshop will vary, 

but example include: core concepts in the life science curricula, scientific equipment 

and research capacity at LSUS, and learning to use inquiry-based modules to 

reinforce essential life science concepts.  In each workshop, interactive discussions 

and collaboration building will be central themes to help LSUS faculty understand 

and respond to the issues presented by the high school teachers. 

1. Outcomes for HS Teacher training workshops in year 2: No Teacher Workshop has 

been held this year; however, Dr. Stephanie Aamodt, LSUS Director for Teacher 

Workshops for the Post-Katrina Grant and Catherine Williamson, Caddo Parish 



representative are planning a teachers workshop in the future to give teachers an 

introduction to the teaching modules that have been developed by LSUS faculty. 

Coursework Modules As the result of input from the Teacher Workshop held in 2008, 

four modules have been completed, and additional modules are either being 

developed of being planned for completion during the summer and fall of 2010. 

 

Complete Modules: 

 

a. Photosynthesis – The Light Reaction - The module provides a discussion of the 

importance of photosynthesis and an overview of the basic processes that occur 

during photosynthesis. The light reactions of photosynthesis are discussed in 

detail. This module covers the structure of the chloroplast, the mechanisms of 

harvesting light energy, photosystem I reactions, photosystem II reactions, the 

electron transport system, and photophosphorylation.  

b. Photosynthesis – The Carbon Dioxide Fixation Reactions - The module provides a 

discussion of the importance of photosynthesis and an overview of the basic 

processes that occur during photosynthesis. The Calvin Cycle is discussed in detail 

with additional information on C4 plants and CAM plants. 

c. Snail shells in a practical application of statistical procedures - This module 

contains the materials for a laboratory exercise which introduces the concepts of 

probability, normal distribution, standard deviation, homogeneity of variance and 

Student‟s t-Test in a biological context. The module is designed for biology 

students in high schools or those taking introductory biology laboratory courses in 

colleges and universities. Using this module requires a ruler, a pencil and a 

calculator. Students can use photographs of snail populations to measure shell 

height, width and aperture from snails collected from two habitats; Alpha and Beta. 

The data collected can then be processed to determine if the dimensions of the 

shells are significantly different using a t-Test. The module also contains an 

Excel
TM 

spread sheet containing measurements of shell height, width, aperture and 

weight for shells collected from both habitats so that instructors can have the 

option of carrying out the exercise without requiring the students to measure the 

shell dimensions themselves. The module represents essentially a cost effective 

means by which students can be introduced to some of the fundamental aspects of 

statistics. 

d. Simulation of Predation Experiment: This module provides students with the 

means by which a simulation of predation can be carried out in a classroom. Most 

students enjoy this exercise because of its “hands on” engagement. It is designed to 

be used in conjunction with an explanation of feeding preference referencing 

published works on selective predation such as those dealing with industrial 



melanism and the peppered hawk moth, Biston betularia, and the effect of 

polymorphism on predation in the banded snail Cepaea nemoralis. 

Modules in Development 

a. Endosymbiont Theory – This module covers the theory that mitochondria and 

chloroplasts, organelles of eukaryotic cells originated as prokaryotes that were 

taken up by eukaryotic cells. The module will allow students to explore the 

scientific definition of “theory”, types of evidence and evaluation of evidence, and 

evidence based on subjects that the students will have learned in BIOS 120. 

b.  Cellular Respiration – Glycolysis - - The module will provide a discussion of the 

importance of respiration and an overview of the basic processes and metabolic steps 

that occur during glycolysis. 

c.  Cellular Respiration – The Kreb‟s Cycle – The module will provide a discussion of 

the importance of respiration and an overview of the basic processes and metabolic 

steps that occur during the Kreb‟s cycle. 

d. Cellular Respiration – Electron Transport - The module will provide a discussion of 

the importance of respiration and an overview of the basic processes and metabolic 

steps that occur during electron transport. 

 

Modules Being Planned 

a. Mitosis 

b. Meiosis 

c. Bioinformatics 

B. Faculty Mentored Research Projects 

1. Research Results For 2009: 

a. Carotenoid Pigments in the Feathers of Louisiana Birds, Especially the Northern Cardinal 

(Cardinalis cardinalis): Carotenoid pigments are the second most prevalent pigment in the avian 

integument.  Birds are incapable of synthesizing these compounds and rely on diet as a source.  

Common avian food sources, such as fruits and berries, contain carotenoids like lutein and 

zeaxanthin. It is thought that the carotenoid present in the plumage of a bird has a direct 

correlation with the carotenoids present in that bird‟s food source.  The purpose of this study was 

to confirm the presence of carotenoids in berries that may serve as potential avian food sources 

and to compare these carotenoids to those present in birds. The carotenoid profile of five species 

of berries was determined. Birds and other animals can exhibit bright colors based on the 

carotenoid content of the skin or feathers. Carotenoids also can also serve an additional role as 

anti-oxidants. Although birds do not biosynthesize carotenoids, they can metabolically convert 

dietary carotenoids into different forms. To better understand the ecological role of color in birds 

we need to catalog the types of carotenoids associated with different colors. This preliminary 

study analyzed the carotenoid content of three species of birds. Faculty Director - Dr. Jim Ingold 

and Dr. Cran Lucas; undergraduates - Renee Edwards,Aaron Lincoln; high school student – 

Elizabeth Burford. 

http://www.bio-medicine.org/Biology-Definition/Mitochondrion
http://www.bio-medicine.org/Biology-Definition/Chloroplast
http://www.bio-medicine.org/Biology-Definition/Organelle
http://www.bio-medicine.org/Biology-Definition/Eukaryote


 

b. Plant/Insect Interactions: Chinese tallow tree seeds collected in the winter of 2006 were first 

tested for viability using XXX and sterile technique.  All of the seeds were viable. In Experiment 

one, Amelia Irwin‟s involved single treatments of seeds in different environments and monitor 

them (in Petri dishes) for germination. All groups were soak in distilled water for 24 hours and 

had a continuous water rinse for 48 hours. There were five treatment groups of ethyl alcohol, 

sulfuric acid, hydrochloric acid and acetic acid.  In both experiments, they were soaked in either 

acid or alcohol for 24 hours and then rinsed in water for 24 hours. In addition scarification was 

used on seed coat for a treatment. The controls germinated but also had significant mold growing 

on them.  The seeds that were scarified did succeed in germinating and developed into healthy 

seedlings.  In Experiment two, Stephanie Mosier‟s experiments consisted of a combination 

(multiple treatments) of soaks, alcohol and acid rinses including scarification. In experiment two 

the controls germinated but only after a mild treatment of sodium hypochlorite to control the 

mold problem. This may suggest that a mild alkaline treatment may be a faster method of 

germination. A combination of ethyl alcohol, hydrochloric acid and scarification resulted in 

germination as did a treatment of ethyl alcohol, acetic acid and scarification. In both experiments 

the success of germination was divided into three main phases: seed coat swelling, seed coat 

splitting and growth of the radicle.  Once radicle growth was observed, the seeds were planted in 

commercial potting soil.  Significant moisture was maintained and the seedling development was 

100%.  Due to the significant growth of mold a third experiment was designed and implemented.  

Kimberly Mosier volunteered to determine an optimal regimen of sodium hypochlorite spraying 

schedules to prevent the growth of mold but to maximize seed germination.  Our controls did not 

receive any sodium hypochlorite spray. The treatments consisted of daily sprays, and then 

spraying every 2, 3, 4, 5, 6 and finally a weekly spraying.  The two concentrations were 10% and 

50%. The results indicate that spraying sodium hypochlorite did inhibit mold growth and the 

most efficient germination with the least amount of spraying was to spay with concentration X 

every X days.  We were able to detect several different types of mold growth based on the 

observation of  hypha growth and hypha color. The classification of the different molds warrants 

further experimentation. Faculty Director - Dr. Beverly Burden; undergraduate - Stephanie 

Mosier; high school students - Kimberly Mosier and Amelia Irwin. 

c. Nanosensors for Reactive Oxygen Species: 

Reactive oxygen species (ROS) has been implicated as an important underlying cause in cancer 

and many neurodegenerative diseases. However, the molecular mechanisms that connect ROS to 

carcinogenesis and these pathological conditions remain insufficiently understood. This is 

mainly because most of our current understanding of the effects of ROS has come from indirect 

endpoint measurements such as DNA, protein damage and lipid peroxidation. These 

measurements only assess the cumulative effects of ROS and provide limited information on the 

molecular mechanisms of such effects. We proposed the development of novel fluorescence-

based photonic nanosensors capable of direct and selective detection of ROS. We will use the 



proposed nanosensors to monitor changes in intracellular ROS concentration and distribution 

directly during carcinogenesis. By correlating these changes to the regulation of key cancer 

biomarker from parallel bioassays, we hope to further elucidate the differential roles of 

individual ROS in carcinogenesis and the molecular mechanisms of such roles. To achieve these 

goals, we have synthesized several potential ROS probes by introducing various benzenesulfonyl 

groups onto the fluorescein molecule. Unlike traditional ROS probes, these benzenesulfonyl-

fluorescein derivatives detect ROS based on non-oxidative mechanisms, rendering selectivity 

toward different ROS. By varying the type and position of the substituent on the benzenesulfonyl 

group, the reactivity of the fluorescein derivative can be tuned. The selectivity of these probes 

toward different ROS is the topic of an on-going study. The outcome of this study will be used in 

further assisting the design of ROS probes with improved specificity toward individual ROS. We 

have also prepared amine-modified silica nanoparticles as the nano-platform for the ROS probes. 

Several parameters were varied in an effort to reduce the size of the nanoparticles and produce 

nanoparticles with more uniform size. In a proof-of-concept experiment, we successfully 

incorporated fluorescein isothiocyanate (FITC) onto the amine-modified silica nanoparticles. The 

feasibility of obtaining functional nanosensors through covalent attachment of benzenesulfonyl-

fluorescein-based ROS probes was demonstrated. We plan to use these preliminary results to 

guide our synthesis of additional ROS probes and conduct more extensive selectivity study. We 

also plan to evaluate the performance of the nanosensors using a model cell system in the near 

future. Faculty Director – Dr. Kui Chen; undergraduate – Annie Wilson. 

d. Using Budding Yeast to Identify Molecular Targets for a Putative, Novel Anti-Cancer Drug, 

Fusarochromanone (FC-101a): The objective of this research project is to utilize Saccharomyces 

cerevisiae (baker‟s yeast) as a tool to more quickly determine how cancer cell growth is inhibited 

by a promising new drug called fusarochromanone (FC-101). We plan to identify molecular 

targets for this putative, novel anti-cancer drug and its analogues. We hypothesize that genetic 

characterization of baker‟s yeast at sub-lethal concentrations of FC-101a can be used to identify 

a molecular target common to other eukaryotes. This ongoing investigation will serve as a 

preliminary in vivo study to identify the molecular targets of FC-101a and its analogues for 

future animal model and clinical trials. This research project involves molecular genetics, 

computational biology, molecular mechanism of disease and preventive medicine. We performed 

drug sensitivity assays and determined that the growth rate of baker‟s yeast is inhibited 50% by 

0.343 mM FC-101a. We began the genetic screen of the yeast deletion collection exposed to FC-

101A with the yca1/mca1 deletion strain. YCA1 encodes the single yeast metacaspase that is 

required for cell cycle progression. Drug sensitivity assays with the yca1/mca1 deletion strain 

revealed that the loss of YCA1 causes yeast cell hypersensitivity to FC-101a (IC50 < 0.0685). 

Initially this finding seemed contradictory with the discovery that overexpression of caspase-3 

causes cell growth inhibition.However, we propose two explanations for the inconsistency.  

Although FC-101a has an inhibitory effect on melanoma cell growth at 1-2 nm concentrations, 

FC-101a also has a stimulatory effect on melanoma cell growth at 10 – 100 fold higher doses. 

Furthermore,  the presence of multiple caspases in mammalian cells, some of which have roles 

specific to apoptosis and some of which regulate cell cycle progression, indicate that activation 

of apoptosis does not fully explain the effects of FC-101a on cell growth. The presence of a 

single metacaspase in yeast with multiple cellular functions and the cellular resistance of yeast to 



FC-101a may explain further the seemingly contradictory results. We hypothesize that the 

resistance of yeast cells to FC-101a may be caused by (1) the cell‟s ability to efficiently export 

the compound, (2) differential gene expression or (3) post-translational mechanisms that quickly 

rescue the cell from unfavorable environmental changes.  

 

To continue our genetic screen and initiate microarray analysis of cells exposed to FC-101a at 

0.343 mM, we obtained the APHIS PPQ 526 permit from the USDA to receive and maintain 

Fusarium equiseti at LSUS. We obtained two FC-101a producing strains (R-4482 and R-8502) 

of Fusarium equiseti from the Fusarium Research Center at Penn State University. We are 

storing and maintaining these strains to have a constant source of FC-101a. Regularly, we 

inoculate rice cultures with seven-day old agar plugs in 10 ml of inoculate containing F. equiseti 

mycelium (10
3
 to 10

5
 macroconidia/mL) and maintain cultures at room temperature. During the 

first week, the flasks are hand-shaken daily to stimulate uniform growth of the mycelium. After 

one to two more weeks, the rice cultures will be stored in the freezer until used.
 
Crude mixtures 

of F. equiseti metabolites will be extracted by Dr. Elahe Mahdavian for isolation of FC-101a.  

Faculty Director – Dr. Tara Williams-Hart; undergraduates - Zenita Wilson, Trey King, Lurah 

Welch, and Shavondrea Lawrence. 

 

e. The C-fern™ protocol: Fern Gametophytes, in vitro Cultivation, Fertilization and Genetics: 

The Rapid Development from Gametophyte to Sporophyte in Ceratopteris:  The development from 

gametophyte to sporophyte in Ceratopteris (c-Fern) is easily observed due to its rapid growth. 

The thallus and rhizoids appear after seven days of incubation. The notch meristem is fully 

developed in eleven days. Clusters of cells that will develop into an archegonium or antheridium 

are visible within thirteen days. The meiosis of the sperm cells occurs at the same time the egg 

cell becomes visible. After fertilization, phenolic compounds appear to seal off the neck cells of 

the archegonium. Four weeks after germination, the first growth of the sporophyte is observed. 

The Mysterious Wisk fern, Grape fern, and Adder‟s Tongue: Higher land plants consist of two 

lineages: ferns and seed plants (Euphyllophytes).  Based on molecular genetics, ferns comprise 

five lineages, whereas the specific relationships among these lines are yet unresolved.  

Surprisingly, Ophioglossaceae and Psilotaceae result as each other's closest relatives - much in 

contradiction to classical morphological data. Is this the result of flawed taxon sampling (long-

branch attraction)?  Is this the result of inaccurate morphological analysis?  Is there a 

developmental-genetic explanation for the morphology-gap?  We recode the morphological 

matrix according to our own recent findings, and include developmental genes in the molecular 

comparison. 
 Where is WUSCHEL? What gene drives shoot development in ferns?:WUSCHEL (WUS) is the main 

regulator gene for shoot meristem development in seed plants, where it has been widely studied.  

However, little research has been done on WUS in non-seed plants, like ferns (Monilophytes).  On NCBI-

GenBank, no sequences of its WOX gene family are found in ferns. Luckily, sequences for Gymnosperms 

are found, indicating that this Homeobox gene family is very old and likely to be present in ferns.  In this 

study, we subject genes from Gymnosperms and basal-most angiosperms to a phylogenetic analysis, 

evaluating their evolutionary relation. 

 Ferns, Shoots, and Leaves: is the development of fern leaves regulated by KNOX genes?: KNOX genes 

are Homeobox genes that regulate the development of meristems in plants.  Classically, KNOX 

genes up-regulate cell division.  In seed plants, KNOX gene transcription can stop locally, and 

then be reactivated, for example in the extending lobes of leaves that are dissected or „complex‟.  

In plants with simple leaves, these KNOX genes are never reactivated.  In contrast to seed plants, 



in ferns no evidence has been found that KNOX genes are reactivated during leaf development.  

Ironically, KNOX genes also play a role in shoot growth; interestingly fern leaves grow similar 

to shoots. Faculty Director – Dr. Matyas Buzgo; undergraduates – Christopher Young, Cassie 

Cole, Jonette Green, Lauren Woodward. 

 

f. Mitochondria-Sequestered Anti-Cancer Compounds:  This project involved the synthesis of a 

mitochondria-sequestered anti-cancer agent, which we called MitoVES.  This compound, which 

we synthesized in our lab at LSUS, was shown to induce the rapid generation of reactive oxygen 

species that lead to the selective apoptosis of cancer cells. The student worked on the synthesis 

of chemical intermediates that were later used in the preparation of the final target.  This is a 

collaborative research project with Prof. Jirka Neuzil at Griffith University in Southport 

Queensland Australia. Faculty Director – Dr. Brian Salvatore; undergraduate - Dakota Boston. 

g. Development of Novel Anti-Cancer Agents Based on Fusarochromanone: Progress was 

towards the biological synthesis of FC101a, whereby the fungus, Fusarium equiseti, is induced 

to produce metabolite FC101a.  Five isolates of F. equiseti (218, 265, 379, 381, 408 - Dr. Hamed 

K. Abbas in USDA-ARS) were obtained and maintained on PDA at 24 °C as described 

previously.  Seven-day old agar plugs in 10 ml of inoculate containing F. equiseti mycelium (10
3
 

to 10
5
 macroconidia/mL) were transferred to 250 g of autoclaved rice in ddH2O. The rice was 

inoculated with the mycelium agar plugs from the five-day old PDA cultures and maintained at 

room temperature. During the first week, the flasks were hand-shaken daily to stimulate uniform 

growth of the mycelium. After one to two more weeks, the rice cultures were stored in the 

freezer until used. Crude mixtures of F. equiseti metabolites were extracted twice in 

CHCl3/CH3OH/NH4Cl (90/10/0.1%).  The extracts was concentrated and used without further 

purification for FC101a detection.  A simplified method of thin layer chromatography (TLC) for 

the detection of FC101a in culture extracts was used. A sample of authentic FC101a dissolved in 

chloroform was spotted as a positive reference on a TLC plate.  Then a sample of crude extract 

from each culture was spotted next to the positive control.  FC101a fluoresced with a 

characteristic bright blue color under long-wavelength UV light (364 nm) and appeared as a light 

brown colored spot under short-wavelength UV light (350 nm).  A comparison of TLC 

characteristics of the crude extracts with the control FC101a confirmed that none of the five F. 

equiseti screened so far produced FC101a as a metabolite.  These results also confirmed previous 

findings that the biosynthesis of FC101a was rare and was only detected in three isolates of F. 

equiseti, namely R-4482 (barley, Germany), R-6137 (barley, Alaska), and R-8508 (potato, 

Denmark), among all the sixty two isolates tested from various geographic sources.  Currently, 

Dr. Williams-Hart and I are working on obtaining a USDA permit (APHIS PPQ 526) for storage 

and maintenance of F. equiseti strains.  Upon acquisition of this USDA license, we will be able 

to obtain the FC101a-producing strains of F. equiseti from the Fusarium Research Center in Penn 

State University. 

An authentic sample of FC101a was obtained from Dr. Furmanski, a new collaborator at the St. 

Jude Cancer Center in Memphis.  We have purified this sample and submitted it to Dr. Clifford 

for in-vitro cell culture studies and in-vivo studies on animal models for skin cancer.  We also 

submitted a pure sample of FC101a to Dr. Tara Williams-Hart for the assessment of the 

mechanism of FC101a‟s biological function in Saccharomyces cerevisiae or budding yeast.  The 

initial in-vitro experiments were carried out using the SRB12-p9 human skin squamous cell 



carcinoma (SCC) cell line. SCC is the most clinically aggressive form of non-melanoma skin 

cancer, which has been increasing in incidence as much as 10% annually in recent years.
 
SRB12-

p9 cell lines are routinely studied in Dr. Clifford's laboratory. They grow rapidly, with a 

doubling time of ~20 hours, and they are easy to work with.  For the mouse experiments, Dr. 

Clifford needed an ultra pure sample of FC101a in its salt form (for solubility concerns).  We had 

originally received the sample of FC101a from Dr. Furmanski in its phosphate salt form, but this 

sample contained some impurities, judging by the appearance of its free base on the thin layer 

chromatography (TLC) plate.  We considered purifying this phosphate salt by recrystallization, 

but we did not want to take the risk of losing any material during crystallization.  Additionally, 

we could not purify the salt using normal phase chromatography, because of its insolubility in 

most organic solvents.  Therefore, we first converted the phosphate salt of FC101a to its free 

base by first suspending the salt in CHCl3 and then washing it with 5% Na2CO3.  We then 

purified the free base using preparative TLC in methylene chloride/methanol (87:13) containing 

about 0.2% aq. NH4OH. Following the purification, we converted the free base FC101a back to 

its salt by treating it with excess phosphoric acid in isopropanol.  After repeating this process 

twice, we were able to obtain ~ 44 mg of pure FC101a salt for the in-vivo experiments.  The 

purity was confirmed by proton and carbon NMR.  The parent FC101a inhibited the growth of 

human SCC cancer in-vitro. This activity was both potent (IC50 < 1 mM, 72 h) and dose-

dependent.  Yet, despite its very high in vitro anti-cancer activity, the molecule shows 

substantially less anti-cancer activity in vivo, requiring the administration of 8 mg/kg in mice for 

24 days to achieve a 20% reduction in tumor growth.  Therefore, we also confirmed the previous 

reports that FC101a is less potent in-vivo than in-vitro.  

These studies in SCC models of cancer reconfirmed the previous reports that FC101a is less 

potent in-vivo than in-vitro.  Thus, we view FC101a as a good candidate for structure-based lead 

optimization.   This goal is significant because the use of bioactive natural products as new lead 

compounds has proven to be (and will likely continue to be) the best new small molecule cancer 

chemotherapeutic drug candidates. Further development of this lead compound as a drug 

requires that we devise a reliable source for obtaining FC101a both through chemical as well as 

biological synthesis.  The completion of both the chemical and biological syntheses of FC101a 

will enable us to subsequently prepare a series of novel structural analogs with improved in-vivo 

potency, bioavailability, and metabolism. Additionally, our studies will further establish 

quantitative structure activity relationships (QSAR) among FC101‟s potent analogs. Faculty 

Dirctor – Dr. Elahe Mahdavian; undergraduates - Matthew Semmons, Bonnie Buckley. 

h. Development of Medical Monitoring Equipment:  One project centered on the feasibility of 

constructing a low energy charged particle accelerator.  It was required that the device be built 

using readily available laboratory components.  This accelerator would impart energy equal to 

approximately 350 KV and would accelerate electrons, protons or deuterium nuclei.  A student 

machined all of the components used as well as constructing the electrical components required.  

He also did mathematical analysis on representing the relativistic based velocities and 

momentums of such accelerated particles. This research proved that only a modest effort is 



necessary to equip a laboratory with such an accelerator.  Although the research is a proof of 

concept only and the uses of such a low energy machine is limited, it was determined that a small 

physics laboratory equipped with the necessary vacuum pump and machining tools can construct 

such a device.  A machine of this nature can be used in both biological as well as physics 

research, but is limited in energy and would require shielding to be operated in a laboratory 

environment near personnel. Numerous problems were encountered especially with vacuum 

sealing, but these can be overcome with the correct use of both techniques and proper materials. 

This student learned both new skills and knowledge in carrying out this effort.   

For some time LSUS has been engaged in developing devices to aid the unvoiced with synthetic 

speech.  Two units have been created in our laboratory for various levels of handicap and are 

currently in use at local facilities.  A second project involved a student working on a third unit 

developed in our physics/electronics laboratory intended to span a large variety of possible 

solutions for problems existing in most, if not all, currently available units now on the market.  

This effort required a considerable application of both hardware and software expertise. Most of 

the hardware and low level programming components were developed by Dr. Gary Boucher with 

the higher level software to drive a custom USB interface along with providing access to the 

device itself as well as a remote FTP server was developed by the student.  This was a huge 

effort requiring considerable time and effort on the student‟s part.  The student‟s contribution, 

the higher level interface software, required a graphics interface capable of placing and sizing 

icons representing phrases to be spoken at locations on a screen area designed by the user.  These 

icons are then printed using the student‟s software onto a paper template which can be cut to size 

and inserted behind the touch screen of the talker machine.  The high level software maintains 

the phrases and icons in matched pairs and is responsible for loading the unit with both 

coordinates of each icon and the audio files representing the phrases for that coordinate.    

Ultimately the system came together well and performed in a nearly seamless manner.  Currently 

LSUS is preparing to test the unit in the field.  This effort greatly enhanced the student‟s skills in 

the C# programming language in ways not normally encountered in class work.  Faculty Director 

– Dr. Gary Boucher; undergraduates – Clint Naquin and Bunyamin Kocabasoglu. 

i. Hebibivory and Feeding Preferences in Crabs: Nutrient additions impact the structure of 

marine ecosystems by altering feeding relationships of organisms that live within them.  

Specifically, elevated nutrient concentrations may lead to increased herbivory if: 1) plant 

nutritional value is raised and herbivores become tolerant of chemical defenses or 2) plants start 

to produce fewer defenses.  At the same time, nutrient additions may lead to decreased herbivory 

if plants start to produce greater amounts or types of defenses.  Therefore, to examine how 

nutrient additions impact feeding relationships, a fertilization study is being conducted that will 

assess how changes in plant chemistry affect crab feeding in mangrove ecosystems.  This past 

year, equipment was purchased and repaired to start research.  Students have been working on 

processing leaves for chemical analysis.  They have been drying, weighing, and grinding 

mangrove leaf material.  Faculty Director – Dr. Amy Erickson; undergraduates – Tracy Morlock, 

Kathleen Moody, C. Faith 

 

 



2.  Faculty Mentored Research Projects For 2010 

a. Development of Novel Anti-Cancer Agents Based on Fusarochromanone: The primary goal of 

this research is to develop novel anti-cancer agents based on fusarochromanone (FC101a), a 

natural mycotoxin and a fungal metabolite produced by Fusarium equiseti.   FC101a has been 

identified as an attractive lead drug candidate because of its diverse biological properties, 

including potent anti-angiogenic and direct anti-tumor activity.  Like most other bioactive natural 

compounds, the potency of FC101a is compromised in-vivo, and the project‟s goal involves the 

establishment of structure-function relationships among some of FC101a‟s more potent analogs.  

The PI of this project, Dr. Elahe Mahdavian has expertise in synthetic organic chemistry and 

medicinal chemistry.  Progress has been made towards the total synthesis of FC101a and several 

novel analogs in Dr. Mahdavian‟s research laboratory at LSUS.   A total of six undergraduate 

LSUS students have been involved in the synthetic pathway of FC101a.  Progress has also been 

made in optimizing the biosynthesis of FC101a, whereby the fungus, Fusarium equiseti, is 

induced to produce FC101a.  Several strains of Fusarium equiseti have been obtained and tested 

for the presence of FC101a.  We have also obtained an authentic sample of FC101a from a new 

collaborator at the St. Jude Cancer Center in Memphis, which was purified and submitted to Dr. 

Clifford, for in-vitro and in-vivo studies on models of skin cancer.   We have also submitted a 

sample to Dr. Tara Williams-Hart at LSUS for the assessment of the mechanism of FC101a‟s 

biological function in Saccharomyces cerevisiae or budding yeast. The specific aims of the 

project are as follows: 

I. Obtain FC101a through chemical synthesis using commercially available starting 

materials. 

II. Obtain FC101a through biological synthesis using isolates of F. equiseti. 

III. Assessments of in-vitro and in-vivo biological activity of parent FC101a in Squamous 

skin cancer models. 

These aims will be accomplished in the following manner: 

I. We will continue our progress to obtain a reliable source for the parent FC101a 

compound through both the chemical and biological syntheses.  Once we obtain larger quantities 

of FC101a, we will subsequently prepare a series of structural analogs as proposed in the original 

proposal.   

II. We will improve the analyses & visualization of our in-vivo SCC tumor suppression data 

including the treatment of outliers, boxed plots, and etc.   

III. We will examine the tumor morphology from our in-vivo SCC mouse experiments for 

general, gross anatomical, and gross pathological observations.   

IV. We will perform analyses of tumor histology, immunohistochemistry (ELISA), blood 

vessels and angiogenesis, mRNA/protein expression levels (western & northern blotting). 

V. We will determine the expression levels of several known proteins involved in skin 

cancer including the active caspase-3 in the SCC tumor masses from our mouse experiments.  It 

was previously reported that active caspase-3 was over-expressed in tumor masses of mice with 

Melanoma cancer treated with FC101a compared with controls. 



VI. For future mouse experiments, we will use larger number of mice per group to improve 

error analysis and statistical significance.  We will explore alternative modes of delivery of 

injecting the mice 7 days/week instead of 5 days/week.  We will also explore alternative modes 

of drug administration including intraperitoneal, intravenous, gavage, etc. Faculty Director – Dr. 

Elahe Mahdavian; undergraduate – Dakota Boston 

b. Carotenoid Pigments in the Feathers of Louisiana Birds, Especially the Northern Cardinal 

(Cardinalis cardinalis): Carotenoid pigments produce red, yellow and orange feather colors.  

These pigments are not manufactured by birds but must be obtained in their diet.  Upon 

assimilation from the digestive tract, these pigments are modified before being placed in the 

feathers or other avian structures such as skin.  We will continue to use both spectrophotometry 

and thin layer chromatography (TLC) to determine the exact carotenoid pigments in feathers of 

local Northern Cardinals as well as a variety of other local birds. In addition, the study will be 

expanded to include and analyses of local food sources. Faculty directors - Dr. Jim Ingold and 

Dr. Cran Lucas; high school students - Carlee Ward, Kaitlin Flattmann 

c. Hebibivory and Feeding Preferences in Crabs: Nutrient additions impact the structure of 

marine ecosystems by altering feeding relationships of organisms that live within them.  

Specifically, elevated nutrient concentrations may lead to increased herbivory if: 1) plant 

nutritional value is raised and herbivores become tolerant of chemical defenses or 2) plants start 

to produce fewer defenses.  At the same time, nutrient additions may lead to decreased herbivory 

if plants start to produce greater amounts or types of defenses.  Therefore, to examine how 

nutrient additions impact feeding relationships, a fertilization study is being conducted that will 

assess how changes in plant chemistry affect crab feeding in mangrove ecosystems.  This past 

year, equipment was purchased and repaired to start research.  Students have been working on 

processing leaves for chemical analysis.  They have been drying, weighing, and grinding 

mangrove leaf material.  This plant matter will be analyzed for CNP values as well as for 

mangrove defenses including phenolics, condenses tannins, and terpenes.  This summer, analysis 

of nutritional chemistry will be contracted out.  In addition, methods will be developed for the 

isolation and characterization of terpenes within mangrove leaves.  Students will be trained in 

column chromatography, TLC, and HPLC.  If time permits, phenolics, tannins, and terpenes will 

be quantified as well.  Faculty Director – Dr. Amy Erickson; undergraduates – Tracy Morlock, 

Kathleen Moody, C. Faith 

d. Analysis of Behavior in C. elagans: Quantitative behavior assays will be performed on strains 

of the nematode, C. elegans.  C. elegans is a well-established model organism for the study of 

neurobiology and development.  A computer vision system developed for C. elegans, the Worm-

Tracker, will be used to digitally record and measure movement of nematodes.  Analyses will be 

performed on wild-type and mutant strains, as well as strains treated with anti-psychotic drugs.  

The project will be performed in collaboration with Dr. Eric Aamodt, Dept. of Biochemistry and 

Molecular Biology, LSUHSCS. The long-term goal of the project is to elucidate and understand 

of the molecular targets of the drugs and the genetic pathways affected by the drugs. Faculty 

Dirctor – Dr. Stephanie Aamodt; undergraduates -  



 

e. Assessment of the Molecular Target of Fusarochromanone in Saccharomyces cerevisiae 

Baker‟s Yeast): The objective of this research project is to utilize Saccharomyces cerevisiae 

(baker‟s yeast) as a tool to more quickly determine how cancer cell growth is inhibited by a promising 

new drug called fusarochromanone (FC-101a). We plan to identify molecular targets for this 

putative, novel anti-cancer drug and its analogues. We hypothesize that genetic characterization 

of budding yeast at sub-lethal concentrations of FC-101a can be used to identify a molecular 

target common to other eukaryotes. This investigation will serve as a preliminary in vivo study to 

identify the molecular targets of FC-101a and its analogues for future animal model and clinical 

trials. This research project involves molecular genetics, computational biology, molecular  

mechanism of disease and preventive medicine. 
 

Molecular genetics will be utilized to identify intracellular targets of FC101a and its analogues. 

To do so, we will perform microarray analysis of yeast cells exposed to FC-101a and a genetic 

screen of deletion strains of yeast. Strains, media and genetic crosses: For this study students will 

make at least three different media types: 1.5% carnation leaf agar (CLA), YPA agar, YPD agar 

and YPD liquid.  RNA isolation: Isolation of S. cerevisiae RNA will be carried out using the 

Ribo-Pure™-Yeast Kit (Ambion).  Cells will be counted with a hemacytometer to achieve the 

expected target RNA yield of approximately 1 µg. Microcentrifuge tubes, each containing 1.0 

mL of cells, will be centrifuged for one minute at 13,000 rpm and the supernatant will be 

removed, pooled and prepared according to the kit protocol.  Based on the drug sensitivity assays 

that were performed in the Summer and Fall 2010 semesters by students financially supported by 

the SCI-NET, RNA will be isolated from yeast cells exposed to 0.343 mM FC-101a (IC for 

budding yeast strains used) after 7, 9, 11 and 12 hours at 30 degrees Celsius.  RNA will be frozen 

for later delivery to the LSU- HSC-S core facility for hybridization, fluorescence labeling and 

microarray analysis. Microarray Analysis: Affymetrix GeneChip® cDNA technologies will be 

used for the genome-wide expression profiling of S. cerevisiae. Genetic Screens: We will 

continue with the genetic screen conducted during the 2009 summer and fall semesters to 

identify genes that when deleted confer drug resistance or reverse the drug sensitivity phenotype 

of the wild-type strain. We hypothesize that the corresponding genes may represent specific 

molecular targets. We will screen the yeast deletion collection for strains that contain a deletion 

of some of the approximately 4,200 non-essential genes.  Yeast deletion strains derived from 

BY4741 and generated by the S. cerevisiae deletion consortium have been obtained from 

collaborator, Dr. Kelly Tatchell. This collection will be maintained in an ordered array in 96-well 

plates. Drug screens will be performed in 96-well plates containing 0.343 mM FC-101a and  

growth assays will be performed as described above for drug sensitivity assays. Putative 

chemical-genetic interactions will be confirmed by serial-dilution spot assays in a second round 

of analysis, such that a final data set should contain few false positives. Faculty Director – Dr. 

Tara Williams-Hart; undergraduates - Mickeal Key, Sarah Oncale, Tameko James, Danny Felty. 

 

f. Ferns, Shoots, and Leaves: The Quest for the Evolutionary Link of Shoot Development in 

Higher Land Plants: In the past research, we re-examined the shoot development of a group of 

ferns that are isolated from other ferns and that differ morphologically that much that they were 

considered at the opposite poles of fern evolution until recent molecular studies united them. 1) 

Frond development of Psilotaceae may not differ as much from Ophioglossaceae as expected; 

actually, the spore bearing structure characteristic for Ophioglossaceae is also found in 



Psilotaceae; 2) Psilotaceae are not really without leaves: much more does the aerial frond 

represent a “leaf” in Ophioglossaceae; and differences are less due to reduction (of the leaf), but 

due to homeotic changes of sporophore position and lamina expansion; 3) All ferns 

(Monilophytes) studied have the shoot and leaf development driven by a single apical cell, not by 

a group of apical cells as found in seed plants.  Interestingly, in Ophioglossaceae this apical cell 

is less distinct than in other ferns, and the shoot apex is more similar to extant gymnosperms 

(except Cycadales); 4) This major difference in apical shoot development between ferns and seed 

plants is also reflected in the absence of reported WOX genes for ferns in our previous 

datamining projects. WOX genes (WUS-like Homeobox genes) are the key to the regulation of 

the shoot apical meristem in seed plants, diverse and extensively studied in flowering plants.  In 

Gymnosperms, only few sequences were found (Pinus) and for any fern, they are completely 

absent. 

The points (1) and (4) mentioned above are most promising to be pursued. 1) The development 

of the axillary spore bearing structure (sporophore) in Psilotaceae and Ophioglossaceae needs 

further investigation.  This requires histological thin sections of developing frond apices 

embedded in paraffin, and histological staining.  These procedures can integrate students who are 

skilled and reliable to learn this basic task within due time and reach a productive level. 

Histological thin sections are a common practice in medicine, physiology, and histology (e.g., 

cancer biopsies), and for many students a vital technique to be familiar with.  A histological lab 

has been set up. The questions are: 

a) Does the scale of Psilotum grow with an apical cell, similar to the leaf or leaflet in 

Ophioglossaceae (object genus: Botrychium)?  

b) Does the sporophore in Botrychium also grow with an apical cell (likely yes) and if yes, does 

this apical cell derive from the apical cell of the stem, or the one of the leaf? 

c) Does the sporophore in Psilotum also grow with an apical cell, and if yes, does this apical cell 

derive from the apical cell of the stem, or the one of the leaf? 

d) How many steps of existing morphological matrices need to be changed until the position of 

Psilotaceae and Ophiolglossaceae within ferns correspond in both analyses: morphological 

datasets and molecular datasets?  

A deeper search for WOX genes and also KNOX-genes (the other homeodomain family 

involved in shoot and leaf development) needs to be undertaken.  The previous search on 

Genbank was possibly incomplete, as several homologs of these genes are not annotated as 

Homeobox genes. However, sequence-oriented BLAST searches did not add any sequences to 

our list, and such sequences truly may not have been reported. The plan is to perform a standard 

genomic DNA extraction from several ferns, namely Psilotaceae, Ophioglossaceae (core 

interest), Ceratopteris (the model organism of ferns, a Leptosporangiate fern) and the second 

distinct eusporangiate family: Equisetaceae. DNA from these taxa will then be probed for WOX 



and KNOX-homologs using leniently specific primers, and captured sequences be followed-up in 

depth with more specific primers. As an outlook beyond this, the YABBY-gene family should 

also be tested for, which may be part of a smaller datamining student project, corresponding to 

previous studies. DNA extraction and PCR-amplification of specific genes are standard 

molecular procedures with well-established protocols.  Students should encounter this technique 

on the way to a Biology major.  The task can be carried out by students who have some bench 

skills (from basic chemistry labs) or who are ready to follow instructions diligently. The 

questions are: 

a) Do WOX and KNOX genes even occur in ferns? 

b) If yes, how do they relate to the ones in seed plants? (Phylogenetic analysis) 

c) Are these genes monophyletic between the common ferns (independent evolution within 

ferns) or are their radiation histories parallel or convergent between seed plants and ferns (similar 

developmental constraints in common Euphyllophyte ancestors). 

Faculty Director – Dr. Matyas Buzgo 

g. Plant/Insect Interactions: Previous research has demonstrated that Chinese Tallow tree leaves 

are toxic to the larve of Tobacco budworms.  The data was generated using frozen leaves soon 

after they were picked.  In order to standardize the weight we dried the leaves in an oven.  Oven 

drying the leaves reduced the toxic effects by approximately 50%.  Using regular frozen tissue, 

mature leaves were bioassayed and compared to smaller juvenile leaves.  The mature leaves were 

30% more toxic than the juvenile leaves.  Future research will determine the toxicity of regular 

frozen mature leaves to freeze dried leaves.   Faculty Director – Dr. Beverly Burden; high school 

– Kimberly Moiser and Jeffrey Irwin. 

h. Fluorescent Analogs of Mito VES, a Potential Anticancer Drug: This project will involve the 

synthesis of new fluorescent analogs of MitoVES.  These analogs will be used to study the 

uptake of these compounds by the mitochondria of cancer cells.  The project also shows promise 

for potential collaboration with the Bioinformatics (LABi) group at LSUS. The student will 

prepare chemical intermediates and work toward the synthesis the fluorescent target compounds 

this summer.  The target compounds will be sent to Prof. Prof. Jirka Neuzil at Griffith University 

in Southport Queensland Australia for confocal microscopy studies on live cells using 

"MitoTracker" mitochondrion-selective probes, in conjunction with the new synthetic 

compounds.  Faculty Director – Dr. Brian Salvatore; undergraduate - William Grimes. 

i.  Theory and Practice of Discrete Time Signal Processing: This research will be centered on the 

theory and practice of discrete time signal processing as it pertains to closed loop control 

systems. It is the desire of the researchers to accomplish two goals.  The research plan is to first 

focus on the creation of software tools using Mathematica for the analysis and design of open 

and close loop linear time invariant systems, a major component of many electronics 



applications.  It is a secondary goal of this research to create a generic digital control system 

using a Rabbit microprocessor, which can be used in a variety of robotic applications.  Both of 

these areas will be combined to produce an easily programmed discrete time control system 

useful in a wide variety of applications. Faculty Director - Dr. Gary R. Boucher; undergraduate - 

David Poe. 

Student Training: Undergraduate and/or high school students were involved in every aspect of 

the projects described above. As participants in these projects, they received training in scientific 

methodology and laboratory and/or field techniques that will prove useful when they eventually 

join the workforce. Techniques learned during these projects include, but are not limited, to the 

following: bird banding, field sampling techniques, field testing techniques, analytical laboratory 

techniques, plant and tissue culture, sample preparation, histological staining techniques, the use 

of the scanning electron microscope, microchip data analysis, and techniques used in the 

synthesis of organic molecules. 

Community Outreach: Through the high school teacher workshops and the involvement of high 

school students in faculty-directed research projects, both described above, this project has 

allowed LSUS to begin to bridge the gap between science education at the high school level and 

science education at the university level. 

Problems Encountered: No major problems were encountered during the last year of these 

project activities. 

A. Contributions: 

A. LSUS faculty and students are developing „front-of-the-wave‟ educational learning 

modules throughout the LSUS life science curricula.  Creating interactive, 

interdisciplinary learning modules that guide students to a deeper understanding 

and/or application of essential knowledge will improve student experience in the 

freshman/sophomore STEM courses at LSUS, where there is currently a lack of 

practical application for much of the course content.  Helping students understand 

how to use guided inquiry to deepen their understanding will transfer into their 

learning approaches in other science courses.  Furthermore, training high school 

teachers to use the learning modules and having high school students experience the 

guided inquiry and content of the modules will enhance the STEM preparedness of 

these high school students and thereby increase success rates in freshman/sophomore 

science courses – regardless of where these graduates attend college. 

 

B. LSUS undergraduates and area high school students are participating in experiential 

learning opportunities at LSUS. Experiential learning is most fruitful when both the 

faculty and students are engaged in the creation or application of new knowledge.  

Thus, creating opportunities for young scientists to engage in front-of-the-wave 

research has resulted in a rich collaborative mentoring environment among faculty, 

college underclassmen, and high school students.  Providing access to basic research 

experiences has been a successful recruitment and retention tool for college and 

universities across the nation through programs like the National Science Foundation 

Research Experiences for Undergrads (REU‟s) [1].  LSUS has employed this model 



on a smaller scale and include high school students in the model. 

 

C. High school science teachers are being trained in the knowledge expectations and use 

of educational and experiential learning resources within the LSUS College of 

Sciences, including the newly developed coursework modules for the LSUS life 

science curricula. The historical lack of communication between high school teachers 

and college science faculty has delayed problem identification and the creation of 

innovative solutions to our local STEM curricula.  A forum that rewards high school 

teachers for participating in the development of feasible enhancements to the STEM 

curricula represents a significant advancement in the region‟s science community. 

 

D. Successful LSUS science students are participating in the training and mentoring of 

area high school science students. The utilization of LSUS undergraduate and high 

school students in the faculty directed research projects has provided the opportunity 

for the undergraduate students to mentor the high school students in the project. 

 

E. A pool of life science high school and college graduates with current knowledge, 

technical and practical experience, and realistic understanding of the skills required to 

succeed in life science careers is being created.  Through the “hands-on” experiential 

learning research projects, students are learning valuable laboratory techniques and 

the proper work ethic necessary to succeed in careers in the life sciences. 

 

B. Project Revision: 

 

The project has been much more successful in recruiting undergraduate students than 

high school students; therefore as we approach the fourth year of student research 

funding, it will be necessary to transfer funds from the high school student stipend 

line to the undergraduate student stipend line. 

 

 

 

 



Annual Report for Year 2 (ending 6/30/2009) 

  



Annual Report for Year 1 (ending 6/30/2008) 

 

 



I. Personnel 
A. Oversight Personnel 

1. Dalton Gossett – PI and Project Director – responsible for coordinating all 
aspects of the project. 

2. Stephanie Aamodt – responsible of arranging and coordinating high school 
teacher workshops 

3. Amy Erickson – responsible for coordinating high school student research 
participation 

4. Beverly Burden – responsible for coordinating LSUS undergraduate student 
research participation 

5. Cran Lucas – responsible for project web site 
6. Cindy Sisson – responsible coordinating computer purchases 
7. James Ingold – responsible for coordinating social activities 

B. Personnel Involved in Supervising Student Research Projects 
1. Stephen Banks, LSUS Professor of Biology 
2. Tara Williams-Hart – LSUS Assistant Professor of Biology 
3. Beverly Burden – LSUS Associate Professor of Biology 
4. James Ingold – LSUS Professor of Biology 
5. Cran Lucas – LSUS Professor of Biology 
6. Matyas Buzgo – LSUS Assistant Professor of Biology 
7. Elahe Mahdavian – LSUS Assistant Professor of Chemistry 
8. Brain Salvatore – LSUS Associate Professor of Chemistry 

C. Undergraduate Students 
1. Trinidy Fisher – working with Dr. Banks 
2. Torey Kennedy – working with Dr. Williams-Hart 
3. Michael Key – working with Dr. Williams-Hart 
4. Annie Miller – working with Dr. Buzgo 
5. Stephanie Mosier – working with Dr. Burden 
6. Pradeep Pramanik – working with Dr. Ingold 
7. Matthew Raley – working with Dr. Mahdavian 
8. Jay Story - working with Dr. Mahdavian 
9. Zenita Wilson – working with Dr. Williams-Hart 
10. Sarah Witherington – working with Dr. Buzgo 

D. High School students 
1. Carson Allgood – working with Dr. Lucas 
2. Makaela Brewer – working with Dr. Lucas 
3. Amelia Irwin – working with Dr. Burden 
4. Meghan Mussehl – working with Dr. Salvatore 
5. Tenitra Rye - working with Dr. Williams-Hart 
6. Whitney Chaney – working with Dr. Banks 



II. Activities and Finding 
A. Teacher Workshops 

Goal: High school science teachers will be trained in the knowledge expectations and 
use of educational and experiential learning resources within the LSUS College of 
Sciences, including the newly developed coursework modules for the LSUS life 
science curricula. To accomplish this goal, the LSUS College of Sciences will host 
informational and training workshops for area high school teachers to learn about the 
content and expectations within the LSUS science curricula and will be encouraged to 
develop collaborative uses of the LSUS teaching and research lab facilities.  Area 
high school science teachers (from Caddo and surrounding parishes) will be invited to 
these workshops, and each qualified pre-registrant will be compensated for their 
participation in the workshop.  The topics and attendees of each workshop will vary, 
but example include: core concepts in the life science curricula, scientific equipment 
and research capacity at LSUS, and learning to use inquiry-based modules to 
reinforce essential life science concepts.  In each workshop, interactive discussions 
and collaboration building will be central themes to help LSUS faculty understand 
and respond to the issues presented by the high school teachers. 

Outcomes for HS Teacher training workshops in year 1: 

1. Dr. Stephanie Aamodt, LSUS Director for Teacher Workshops for the Post-Katrina 
Grant and Catherine Williamson, Caddo Parish representative met eight times 
between January and June 2008 to organize and evaluate teacher workshops.   

2. One teacher training workshop was held to discuss the life science curricula at LSUS 
and introduce learning modules and opportunities for experiential learning within the 
College of Sciences. This Teacher Workshop entitled “Shreveport/Bossier SciNet: 
Resources to develop life science education enhancements in high school curricula” 
was led by Stephanie Aamodt, PhD, Department of Biological Sciences, Louisiana 
State University-Shreveport and Cathy Williamson, Education Coordinator, Sci-Port 
Discovery Center and was held April 19, 2008, 9:00 am – 3:00 pm at Louisiana State 
University-Shreveport in Sciences Building, Room 228. SciNet Professional 
Development Workshop attendees included the following teachers from both Caddo 
Parish and Bossier Parish high schools:  
Jackie Gallion 
Cynthia Henderson 
Penny Pate 
Yvette Hays-Edwards 
Ramona Green 
Helen Odita 
Barbara Petteway 
Elizabeth Mire 



Sassy Williams 
Karen Merritt 
 

3. Two reports were made on information from the workshop to faculty involved with 
Post-Katrina grant projects.  

4. The workshop was very successful and generated support and enthusiasm. Several 
teachers volunteered to work with LSUS faculty in developing modules.  Teacher 
input will be essential for alignment of curricula, pedagogy, and assessment.  In the 
next workshop, these teachers will meet with LSUS faculty who are developing 
modules. 

5. Teachers have requested CLU credit for work in developing modules, and for 
attending workshops and testing modules. We are working with the school systems to 
implement credit.  

6. Modules that highlight LSUS research opportunities and allow teachers to bring 
classes to LSUS on field trips for first-hand experience with research will be 
encouraged. No modules have been completed, but due to the input from teachers at 
this meeting, several are being planned for completion during the summer and fall of 
2008. 

 
B. Faculty Mentored Research Projects 

 
1. Water Quality Analysis in a Constructed Wetland:  Six sites within a constructed 

wetlands at the LSU Agriculture Center Red River Research Station were sampled 
weekly from the middle of May through July. Sites 1 and 2 were located on the two 
sources of inflow. Site 3 was located at the dam between the upper and lower pond. Site 
4 was located in lower pond where the water from the upper pond entered, while Site 5 
was located at the dam across the lower pond. Site 6 was located at the drain pipe 
where the water exited the lower pond. Sites 1 and 2 provided information on the 
quality of the water before it reached the wetland system. Sites 3, 4 and 5 provided 
information on the overall improvement of water quality within the wetland system. 
Site 6 allowed us to evaluate the overall effectiveness of the wetland system. At each 
site, students recorded the time of day, air temperature, and weather conditions and 
measure turbidity, pH, conductivity, dissolved oxygen, and temperature. Finally, grab-
samples were taken with an alpha-bottle. In the laboratory the water samples were 
analyzed for ammonia, nitrate, phosphate, and sulfate content. Another portion of the 
raw water sample were immediately prepared for an analysis of the biochemical oxygen 
demand (BOD). Within 24 hours of returning to the laboratory, raw samples which 
were acidified in the field were acid digested for total Kjeldahl nitrogen and total 
phosphate analysis. Faculty Director – Stephen W. Banks; undergraduate – Trinidy 
Fisher; high school student – Whitney Chaney. 

2. Pre-treatment and Parameters of Germination of Chinese Tallow Seeds: This on-going 
research project involves the insecticidal activity of Chinese Tallow Tree leaves and 
caterpillars.  There is now need to feed the caterpillars the leaves while they are still on 



the tree.  Since this is difficult to do outside, the trees need to be grown inside, but first 
the seeds must be induced to germinate.   To identify the pretreatment procedures that 
will stimulate to seed germination, a matrix of pretreatments was used. A different 
variable was added at each level of the matrix, including, ethanol wash, scarification 
and acid washes.  To determine the environmental parameters to stimulate and maintain 
seed germination, the seeds were maintained in a commercial optimally fertilized soil 
for hardwood tree seed germination.  A thermal germination unit (propagation mat) was 
used to maintain constant soil temperature. The seeds were monitored and germination 
was noted. Faculty Director – Beverly Burden; undergraduate – Stephanie Mosier; high 
school student - Amelia Irwin 

3. Breeding Territories of the Northern Mockingbird and Loggerhead Shrike in an Urban 
Environment: In the past, the Loggerhead Shrike has been studied on the LSUS 
campus, and this project continues that study with the addition of the Northern 
Mockingbird.  The birds were trapped and banded with an aluminum US Fish and 
Wildlife Service band and with 3 plastic color bands in order to identify birds as 
individuals. Territories were mapped by following the birds and making marks on a 
map.  Territory size was calculated by walking around the outermost points for each 
territory with a GPS unit.  Nest of these two species were hunted, and information on 
various aspects of the breeding biology of these two species was collected. Faculty 
Director – James Ingold; undergraduate - Pradeep Pramanik 

4. Is the whisk fern the ancestor of ferns? The whisk fern Psilotum nudum (L.) P. Beauv. 
is an enigmatic species among the ferns.  Unlike all other ferns, it has no leaves and no 
actual roots, and a very archaic stem with a simple vascular system.  These features are 
exactly what would be expected for the first land plants.  Current molecular studies 
disagree about the position of the whisk fern along the evolutionary line leading to the 
other ferns.  The growth of the whisk fern stem was examined by cutting it apart and 
using sectioning/staining as well as scanning electron microscopy to observe it’s 
development.  Data from this project was compared with data from other fern species in 
order to gain a greater understanding of the evolution of ferns. Faculty Directors – Cran 
Lucas and Matyas Buzgo; undergraduate - Annie Miller, high school students - Carson 
Allgood and Makaela Brewer. 

5. Salt Stress Response in Budding Yeast: The long term goal of this research program is 
to investigate cell signaling pathways that regulate salt stress. Aberrant regulation of 
ion transport can lead to physiological defects or death. Yeast cells combat salt stress 
via transcriptional and post-translational regulation of ion transport genes to maintain 
internal ion homeostasis. This project was designed to identify specific genes that 
regulate ion transport in response to salt stress using the model organism 
Saccharomyces cerevisiae, a.k.a. baker’s yeast. Classical and molecular genetics 
techniques were employed to identify novel ion transport pathways in baker’s yeast. 
Specifically, changes in gene expression after wild-type and mutant cells had been salt-
stressed in 0.8 M NaCl for 0 and 20 minutes were measured using DNA microchip 
array analysis. Each student performed cell culturing, genetic crosses with baker’s 



yeast, spectrometry, microscopy, RNA isolations, and microchip array data analysis. 
Faculty Director – Tara Williams-Hart; undergraduates - Torey Kennedy, Michael Key, 
and Zenita Wilson; high school student - Tenitra Rye. 

6. Synthesis of  Fusarochromanone and Its Novel Analogs: Cancer is the number two 
disease-related killer in the US and therefore there is tremendous need for effective new 
chemotherapeutic treatments.  The ultimate goal of this research project is to discover 
and develop novel chemotherapeutic agents of more potency and less toxicity for 
treatment of cancer patients.  Increasingly, researchers attempt to optimize bioactive 
natural products in order to enhance their efficacy and minimize their toxicity.  
Accordingly, this research project targeted a small natural flavonoid compound, a 
micotoxin produced by Fusarium equiseti, Fusarochromanone (FC-101a).  FC101a 
displays a diverse array of interesting biological activity, including potent anti-cancer 
and anti-angiogenic properties.  Like most other bioactive natural compounds, 
FC101a's potency is greatly compromised in-vivo, suggesting poor in-vivo cellular 
uptake.  To further develop FC101a as a chemotherapeutic drug,  its total synthesis was 
completed, as well as the synthesis of a series of improved and novel FC-101a 
structural analogs with greater in-vivo potency. Faculty Director – Elahe Mahdavian; 
undergraduates - Matthew Raley and Jay Story. 

7. Synthesis of MitoVES1, a Mitochondrially Targeted Anti-Cancer Compound:  From a 
therapeutic perspective, mitochondria are gaining recognition as the “Achilles heel” of 
the cancer cell.  Mitocans are a new class of anti-cancer compounds that act inside of 
mitochondria.  Tocopheryl succinate is one such compound, which was recently shown 
by our collaborator (Dr. Jirka Neuzil, Griffith University, Gold Coast Campus, 
Southport, Australia) to bind at the ubiquinone-binding site within mitochondrial redox 
complex II.  Tocopheryl succinate exhibits this activity despite the fact that it is not 
structurally targeted to the mitochondria.  The overall goal is to synthesize novel 
analogs of tocopheryl succinate that are targeted to mitochondria.  This project focused 
on the synthesize of a novel analog of tocopheryl succinate, which we call mitoVES11.  
Overall, this is a 9-step synthesis, and this project focused on the preparation of a few 
of the early intermediates in the synthesis.  When the synthesis is complete, the target 
molecule will be sent to Dr. Neuzil, who will test it in cellular assays with a variety of 
cancer cells and also in a transgenic mouse breast cancer tumor model. Faculty director 
– Brian Salvatore; high school student - Meghan Mussehl. 

Research Results: Since these research projects are being conducted during June, July, and 
August of 2008, no meaningful data has yet been generated. A summary of the major findings 
from this year’s projects will be included in the 2009 annual report. 

Student Training: Undergraduate and/or high school students were involved in every aspect of 
the projects described above. As participants in these projects, they received training in scientific 
methodology and laboratory and/or field techniques that will prove useful when they eventually 
join the workforce. Techniques learned during these projects include, but are not limited, to the 



following: bird banding, field sampling techniques, field testing techniques, analytical laboratory 
techniques, plant and tissue culture, sample preparation, histological staining techniques, the use 
of the scanning electron microscope, microchip data analysis, and techniques used in the 
synthesis of organic molecules. 

Community Outreach: Through the high school teacher workshops and the involvement of high 
school students in faculty-directed research projects, both described above, this project has 
allowed LSUS to begin to bridge the gap between science education at the high school level and 
science education at the university level. 

Problems Encountered: No major problems were encountered during the last year of these 
project activities. 

C. Contributions: 

A. LSUS faculty and students are developing ‘front-of-the-wave’ educational learning 
modules throughout the LSUS life science curricula.  Creating interactive, 
interdisciplinary learning modules that guide students to a deeper understanding 
and/or application of essential knowledge will improve student experience in the 
freshman/sophomore STEM courses at LSUS, where there is currently a lack of 
practical application for much of the course content.  Helping students understand 
how to use guided inquiry to deepen their understanding will transfer into their 
learning approaches in other science courses.  Furthermore, training high school 
teachers to use the learning modules and having high school students experience the 
guided inquiry and content of the modules will enhance the STEM preparedness of 
these high school students and thereby increase success rates in freshman/sophomore 
science courses – regardless of where these graduates attend college. 

 
B. LSUS undergraduates and area high school students are participating in experiential 

learning opportunities at LSUS. Experiential learning is most fruitful when both the 
faculty and students are engaged in the creation or application of new knowledge.  
Thus, creating opportunities for young scientists to engage in front-of-the-wave 
research has resulted in a rich collaborative mentoring environment among faculty, 
college underclassmen, and high school students.  Providing access to basic research 
experiences has been a successful recruitment and retention tool for college and 
universities across the nation through programs like the National Science Foundation 
Research Experiences for Undergrads (REU’s) [1].  LSUS has employed this model 
on a smaller scale and include high school students in the model. 

 
C. High school science teachers are being trained in the knowledge expectations and use 

of educational and experiential learning resources within the LSUS College of 
Sciences, including the newly developed coursework modules for the LSUS life 
science curricula. The historical lack of communication between high school teachers 
and college science faculty has delayed problem identification and the creation of 
innovative solutions to our local STEM curricula.  A forum that rewards high school 
teachers for participating in the development of feasible enhancements to the STEM 
curricula represents a significant advancement in the region’s science community. 



 

D. Successful LSUS science students are participating in the training and mentoring of 
area high school science students. The utilization of LSUS undergraduate and high 
school students in the faculty directed research projects has provided the opportunity 
for the undergraduate students to mentor the high school students in the project. 

 

E. A pool of life science high school and college graduates with current knowledge, 
technical and practical experience, and realistic understanding of the skills required to 
succeed in life science careers is being created.  Through the “hands-on” experiential 
learning research projects, students are learning valuable laboratory techniques and 
the proper work ethic necessary to succeed in careers in the life sciences. 

 
D. Project Revision: 

 
There has been no major revision in the project. There was a minor revision in the 
number of students recruited to work on research projects during the first year of the 
project. More students applied to participate in the research projects than had 
originally been funded for the first year (5 undergraduates and 5 high school 
students). In order to maintain the high visibility of the project, the additional students 
were employed with the expectation that in future years, when the number of funded 
slots increase to 10 or 15), fewer students will be recruited. 

 
 

 




