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ASM Arizona-Southern Nevada Branch  
Annual Meeting 2008 

 
PROGRAM - SAT. (April 12, 2008) 
 
7: 00 - 8:15 Registration (Life Sciences E wing - near entrance to LSE 106) 
 
 8:15 - 8:30  Welcome and Overview (LSE 106) 
 
 8:30 - 9:45 ASM Branch Lecture: Tina Henkin, Ohio State University 

“From ribosome to riboswitch: sensing metabolic signals with nas-
cent RNA transcripts” 

     
9:45 - 10:15 New Lab Lecture: Matthew Sullivan, University of Arizona 

“How ocean cyanobacterial viruses impact the global photosynthetic 
engine” 

 
 10:15 - 10:45 New Lab Lecture: Jens Appel, Arizona State University 
   “Microbial hydrogenases: towards biohydrogen production” 
 
10:45 - 11:00   Coffee Break 
 
11: 00 - 12:40  Parallel Session I 
 

A:  Molecular Biology I (LSE 106) 
 
11:00 – 11:20: Elyse Paluscio, University of Arizona 
Functional analysis of the Shewanella ChrA protein 
 
11:20 – 11:40: Erynn A. Lucas, University of Arizona 
Involvement of the Arcanobacterium haemolyticum phospholipase D in pro-
moting host cell adhesion and bacterial dissemination 
 
11:40-12:00: Andrew E. Clark , University of Arizona 
Identification and characterization of heteromeric fimbriae expressed by Ar-
canobacterium pyogenes 
 
12:00 – 12:20: Dana Blackburn, University of Arizona 
The E. coli common pilus (ECP): a new colonization factor of ETEC 
    
12:20-12:40: Dustin Harrison, University of Nevada, Las Vegas 
Regulation of the icsP promoter in Shigella flexneri 
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B:  Ecology and Evolution I (LSE 104) 
 
11:00 – 11:20: Tanya Soule, Arizona State University 
Comparative genomics of sunscreen biosynthetic genes in cyanobacteria 
  
11:20 – 11:40: Breanne J. Espen, Northern Arizona University 
Evaluation of microbial activity at a contaminated aquifer site in Phoenix,  
Arizona 
 
11:40 – 12:00: Michelle McCrackin , Arizona State University 
 Denitrification in lake sediments across a gradient of atmospheric nitrogen     
deposition 
 
12:00 – 12:20: Karen L. Adair , Northern Arizona University 
Growth and survival of soil ammonia-oxidizers measured with H218O stable 
isotope probing 
 
12:20 – 12:40: Sarah Strauss, Arizona State University 
Microbial colonization in recently exposed glacial forelands of the Antarctic 
Peninsula 
 

 12:40 - 1:15   Lunch - outside, under “bridge” - near entrances to LSE 104 & 106 
 
 1:15 - 2:30     Poster Session - Social Sciences Atrium 
 
 2:30 - 4:10     Parallel Session II 
 

A: Virology and Vaccine Development (LSE 106) 
 
2:30 – 2:50: James E. Cherwa, Jr, University of Arizona 
Scaffolding proteins altered in the ability to perform a conformational switch  
confer dominant lethal assembly defects 
 
2:50 – 3:10: P. Venkatagopalan, Arizona State University 
Importance of Coronavirus envelope protein conserved proline residues 
    
3:10 – 3:30: Yaralid Sotomayor-Castro, Arizona State University 
Requirement for mouse hepatitis coronavirus A59 nucleocapsid protein phos-
phorylation 
 
3:30 – 3:50: Shukmei Lantzer, Arizona State University 
Replication competent attenuated strains of vaccinia virus as potential vac-
cine vectors 
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3:50 – 4:10: Stacy White, Arizona State University 
Inhibition of the interferon response by the Vaccinia Virus Z-DNA binding 
protein E3L 

 
  B: Ecology and Evolution II (LSE 104) 
 
  2:30 – 2:50: Amy Welty-Bernard , Northern Arizona University 

Is aluminum a primary controller of bacterial diversity in soil? 
 
2:50 – 3:10 Scott T. Bates, Arizona State University 
Fungi associated with biological soil crusts (BSCs) in the Western U.S. 
 
3:10 – 3:30: S. Kachur, Northern Arizona University 
PCR-based assays for quantifying and characterizing complex microbial 
communities 
 
3:30 – 3:50: Brian Eddie, Arizona State University 
Community structure of arctic sea ice eukaryotic microbiota 
    
3:50 – 4:10: Hugo Beraldi, Arizona State University 
Insights into the biogeochemistry of biological soil crusts 
 

 4:10 - 4:20 Coffee Break 
 
 4:20 - 6:00 Parallel Session III 

 
A: Molecular Biology II (LSE 106) 
 
4:20 – 4:40: Owen Leiser, Arizona State University 
Outer membrane protein assembly and stress response in Escherichia coli 
    
4:40 – 5:00: Karen Levy, University of Nevada, Las Vegas 
The effects of host physiological conditions on the expression of icsP in Shig-
ella flexneri 
    
5:00 – 5:20: Patricia Chan, Northern Arizona University 
Examining the effects of plasmid-insert size on genomic instability in Sac-
charomyces cerevisiae 
    
5:20 – 5:40: Jason Tidwell, Northern Arizona University 
The effects of different plasmids on genomic instability of Saccharomyces cer-
evisiae 
 
5:40 – 6:00: Jon Weeks, Arizona State University 
Involvement of TolA in colicin E1-mediated killing of Escherichia coli 
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B: Applied and Environmental Microbiology (LSE 104) 
 
4:20 – 4:40: Wen Zhang, Arizona State University 
Methodology development for adhesion force measurement between nanoma-
terials and cells using AFM 
    
4:40 – 5:00: Janine Wagner, University of Arizona 
Genes involved in copper resistance influence survival of Pseudomonas 
aeruginosa on copper surfaces 
    
5:00 – 5:20: Otakuye Conroy, University of Arizona 
Resistance to antibiotics and pharmaceuticals in metal-resistant bacteria 
    
5:20 – 5:40: Amber Howerton, University of Nevada, Las Vegas 
The Shigella flexneri virulence plasmid enhances fitness following incubation 
in distilled water 
 
 5:40 – 6:00: Edgardo Ramirez-Reinat, Arizona State University 
Euendolithic cyanobacteria caught in the act of carbonate-boring by using 
real-time, fluorophor-enabled confocal fluorescence microscopy 
 

 6:30…. Banquet - Fiesta Inn: 2100 South Priest Drive, Tempe, AZ 85282 
  (480) 967-1441 (see map at back of the program) 
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Tina Henkin , Ohio State University 
 

From: http://www.osumicrobiology.org/faculty/thenkin.htm 
 

Transcription termination control in Gram-positive bacteria; RNA structure/function, 
RNA sensors.  
 
 The main area of interest in our laboratory is the analysis of the mechanisms 
through which cells sense changes in their environment and transmit that information to the 
level of gene expression. We use the Gram-positive bacterium Bacillus subtilis as a model 
system, and we focus on genes involved in protein synthesis and amino acid metabolism. 
 
Transcription antitermination - nascent RNAs can se nse uncharged tRNA:  
 
 Characterization of the B. subtilis tyrS gene, encoding tyrosyl-tRNA synthetase, re-
vealed a novel mechanism of gene regulation at the level of transcription antitermination. 
The tyrS gene is a member of a large family of aminoacyl-tRNA synthetase and amino acid 
biosynthesis genes in Gram-positive bacteria that are regulated by a common mechanism.  
Each gene in this family responds individually to limitation for the appropriate amino acid. 
Amino acid limitation is monitored via interaction of the mRNA leader region of the gene 
with the cognate uncharged tRNA.  This interaction is directed by pairing of the anticodon of 
the tRNA with a single codon, designated the “specifier sequence” in the mRNA leader. We 
have now demonstrateed hat the mRNA-tRNA interaction occurs in the absence of transla-
tion, and that antitermination can occur in a purified transcription system with no additional 
cellular factors, indicating that the leader RNA is sufficient for specific recognition of the 
cognate tRNA. We are currently investigating the molecular details of the leader RNA-tRNA 
interaction, and the structural shifts in both RNA partners that occur upon binding. 
 
Transcription antitermination - nascent RNAs can se nse small molecules:  
 
 Analysis of genes involved in methionine metabolism revealed a second global tran-
scription antitermination system, dedicated to genes in this pathway.  Like the T box sys-
tem, the S box system is also widely used in Gram-positive organisms.  Genes regulated by 
this mechanism contain highly conserved sequence and structural elements in their mRNA 
leader regions, and expression is induced by starvation for methionine. We have now 
shown that the molecular effector for this system is S-adenosylmethionine, which binds di-
rectly to the leader RNA and modululates its structure to promote transcription termination. 
We have also shown that lysine biosynthesis genes are regulated by a similar mechanism, 
with specific leader RNA binding of lysine. Current work is focusing on the molecular 
mechanisms of effector recognition and RNA rearrangement in response to effector binding.  
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Matthew Sullivan , University of Arizona 

From: http://www.eebweb.arizona.edu/Faculty/mbsulli/ 

Cyanophages:  

 
A model for studying global-scale photosynthetic ho st-phage interactions in the 
oceans  

 The marine cyanobacteria Prochlorococcus and Synechococcus, globally im-
portant primary producers. In spite of their small size, these cyanobacterial cells are 
numerically dominant over vast areas of the "desert oceans" and are significant con-
tributors to global carbon cycling. These were some of the earliest "ecological mi-
crobes" sequenced by the DOE JGI, which led to an understanding of the genomic 
underpinnings that are responsible for their ecological niches in the environment (Jed 
Fuhrman's News and Views, research articles Rocap et al. 2003, Palenik et al 2003). 

 Cyanobacterial viruses (cyanophages)  are abundant, contribute to host 
mortality, and are thought to play a role in maintaining the extensive microdiversity of 
the marine cyanobacteria likely through killing the winner and through the movement 
of genes throughout the host population. Genomic sequencing has revealed that 
cyanophage genomes might best be described as a standard "coliphage" chassis 
for structure and DNA delivery, decorated with a su ite of niche- and host-
defining genes.  These latter genes include photosynthesis genes, even those from 
the core reaction center of photosynthesis, as well as genes likely involved in carbon 
metabolism, phosphate stress and novel nucleotide metabolism genes. Detailed stud-
ies of the core reaction center genes suggest that they are widespread among cyano-
phage isolates with a seemingly predictable distribution, they are expressed during 
infection, and parts of the viral copies of the genes have even been transferred back 
into their hosts - thus cyanophages are acting as evolutionary drivers  of the core 
reaction centers of the numerically dominant photos ystems on the planet.  

 The oceanic cyanophage collection I developed at MIT contains over 1000 
plaque-purified strains systematically isolated using a diversity of Prochlorococcus 
and Synechococcus host strains and source waters. Model cyanophage strains that 
have been used in experimental work have been characterized to varying degrees, 
while the remainder phage strains remain uncharacterized but an ideal reagent for 
large-scale screens. 
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Jens Appel , Arizona State University 
 
From: http://sols.asu.edu/faculty/jappel.php 
 
Cyanobacteria and Hydrogen Metabolism 
 
 The main focus of my group is on cyanobacteria and their hydrogen metabo-
lism. Cyanobacteria are photoautotrophic organisms able to live just by using 
sunlight, water and some minerals to build up all their cellular components. Their 
live style is often compared to plants and in fact there is no doubt that a cyanobacte-
rium has been the ancestor of the green organelles, the chloroplasts of the plant 
cells. In addition to the photosynthetic apparatus cyanobacteria also contain en-
zymes that are able to produce or consume hydrogen and therefore, are attractive 
candidates for the production of this environmentally friendly energy source. 
 
 Our goal is to understand the basic principles of the enzymes, their regulation 
and biochemistry and the metabolic pathways involved to thoughtfully manipulate 
the cell machinery to increase the output of hydrogen. 
 
 In parallel investigations we are also working on the NDH–1 complex of 
cyanobacteria. This complex is involved in many important electron transfer path-
ways like respiration, cyclic electron transport and the CCM (carbon concentrating 
mechanism). It is also tightly intertwined with H2 metabolism as seen in mutants im-
paired in NDH–1 function. Beneath these mutants are those with the highest hydro-
gen output found until now. 
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Abstracts - Oral Presentations 
 

Growth and survival of soil ammonia-oxidizers measu red with H218O stable isotope 
probing .  
 
Karen L. Adair  (G) and Egbert Schwartz- Northern Arizona University, Flagstaff, AZ.  
Keywords: ammonia-oxidation, stable-isotope probing 
 
 Ammonia-oxidation is the rate-limiting step of nitrification and an essential part of the 
global nitrogen cycle. Two phylogentically distant groups of microorganisms, a monophyletic 
subset of the ?-Proteobacteria and members of the non-extremophilic crenarchaeota, are 
thought to be primarily responsible for ammonia-oxidation in soils. However, we do not 
know how ammonia-oxidizing archaea (AOA) and ammonia-oxidizing bacteria (AOB) differ 
from each other in terms of factors that their control growth and survival. To measure the 
effect of ammonium on growth and survival of AOA and AOB, soil was incubated for one 
week with H218O and two levels of ammonium: ambient and elevated. The 18O label is in-
corporated into the DNA of growing organisms, and this DNA can be separated from the 
DNA of non-growing organisms on a cesium chloride gradient. The functional gene amoA, 
which codes for part of the ammonia monooxygenase enzyme, was used as a biomarker to 
assess the responses of AOA and AOB. Although growth of AOA did not differ among treat-
ments, net nitrification was highest in the elevated ammonium treatment. AOB and AOA 
were found to survive the incubation conditions in both treatments. Our results confirm that 
growth and survival of ammonia-oxidizers can be detected with H218O stable isotope prob-
ing.  However, further manipulations are necessary to characterize the environmental fac-
tors that separate the niches of AOA and AOB. 
 
 
Fungi associated with biological soil crusts (BSCs)  in the Western U.S. 
 
Scott T. Bates (G), Thomas H. Nash III, and Ferran Garcia-Pichel- School of Life Sciences, 
Arizona State University, Tempe, AZ. 
Keywords: Biological soil crusts, culture-independent, DGGE, fungi, qPCR 
 
 Biological soil crusts (BSCs) are communities of microorganisms within ecosystems 
that contribute to nutrient cycling, act to stabilize the upper soil strata through the production 
of extracellular polysaccharides (EPS) and ramifying filament-like cells, and exert influence 
on the hydrologic cycle.  Lichenized fungi associated with BSCs have received much atten-
tion; however, free-living fungal components of crusts are rarely investigated.  We use mo-
lecular methodologies, which circumvent some limitations of culture-dependent studies, to 
examine fungal communities associated with BSCs in arid-lands of the Western United 
States.  PCR-DGGE fingerprinting and sequencing are utilized to assess fungal community 
diversity and composition, and fungi-specific qPCR is used to measure fungal population 
densities as compared to those of bacteria.  Overall, fungal communities associated with 
BSCs in the Western United States appear to be less diverse and contribute less biomass 
than bacterial communities from the same sites.   
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Insights into the biogeochemistry of biological soi l crusts 
 
Hugo Beraldi (G), Hilairy Hartnett, Ariel Anbar, and Ferran Garcia-Pichel- School of Life 
Sciences, Arizona State University, Tempe, AZ. 
 
 Desert microbial communities inhabiting biological soil crusts get active few times a 
year when moisture is available. During these short-wet pulses, elements are mobilized 
within the crust at different rates and through different biotic and abiotic processes. Non-
metallic elements, such as C, N, P, and S, are essential constituents of the biomass, and 
therefore more likely to be overturned faster than elements constituting the mineral fraction 
of the soil. However, in the long-term, elements from the soil itself can also be mobilize, es-
pecially under the influence of microbial activities. Using ICPMS, we analyzed the abun-
dance of 29 elements (non-metallic and metallic) in crusted soils, its soil underneath, and 
non-crusted soils from six different locations from two deserts in Arizona and Utah (Sonoran 
and Colorado Plateau). We found that the crusts are always enriched in non-metallic ele-
ments and depleted in metallic elements compared to the non-crusted soils. The soil under-
neath the crust is usually slightly depleted in metals compared to the crust. Based on the 
fact that microbes are the key difference between soil samples, we propose that direct and 
indirect microbial activities, such as acidification, siderophore and exoenzyme excretions, 
as well as direct microbe-mineral interactions (e.g. EPS active sites), have an overall leach-
ing effect of metals from the crust, which causes their depletion. Surface processes (e.g. 
aeolian and fluvial) would in turn carry new materials to the crusted and non-crusted soils, 
but not the soil underneath, which accounts for its more pronounced depletion. 
 
 
The E. coli common pilus (ECP): a new colonization factor of ETEC .  
 
Dana Blackburn 1 (G), Amanda Husband1, Zeus Saldana1, John Klena2, Partha Samadder1, 
Firdausi Qadri3, and Jorge A. Giron1- 1Department of Immunobiology, University of Arizona, 
1501 N Campbell Ave, Tucson, AZ, 85724; 2NAMRU 3, Cairo, Egypt; 3International Centre 
for Diarrhoeal Disease Research, Dhaka, Bangladesh.  
 
 ECP is produced by commensal and pathogenic E. coli strains, including ETEC, and 
may represent a novel mechanism of adherence of intestinal and extra-intestinal E. coli.  
ECP plays an important role for E. coli O157:H7 in colonization of host epithelial cells. This 
pilus is unrelated to any of the known CFs of ETEC and is composed of a 21-kDa protein 
subunit. In this study, we aimed to investigate the association of ECP with strains producing 
or not producing the known CFs. We studied a collection of 136 human ETEC strains 
among which ecpA, the structural pilin gene was found by PCR to be present in 109 
(80.1%) of them.  In addition, we found optimal growth conditions for the production of ECP 
in ETEC to be pleuro-pneumonia-like organism (PPLO) broth incubated at 37° with 5% CO 2 
atmosphere. Under these conditions, 12 strains (27%) produced ECP among which, 7 
(58%) strains also produced other CFs while 5 strains were CF-negative, as determined by 
various immunoassays. The percentage of strains producing ECP is comparable to the fre-
quency of the most common CFs, namely CFA/I, CS3 and CS6. Ongoing studies will deter-
mine the reactivity of convalescent sera from human ETEC infections to ECP and genetic 
studies will reveal if ECP mutants are deficient in cell adherence. 
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Examining the effects of plasmid-insert size on gen omic instability in Saccharomy-
ces cerevisiae .  
 
Patricia Chan  (G), Jean Lonjaret, Ted Weinert and Alison Adams- Northern Arizona Uni-
versity, Flagstaff, AZ.  
Keywords: Saccharomyces cerevisiae, genomic instability, cancer, Escherichia coli, plas-
mid, prs426 
 
 Cancer is the second most common cause of death in the United States.  Cancer is 
the result of uncontrollable cell division and proliferation, which usually occurs as a result of 
an accumulation of mutations.  One of the mechanisms leading to such mutations is 
?genomic instability?, which occurs when specific regions of the chromosome break.  The 
newly-formed chromosome fragments then recombine with novel regions of the genome, 
forming translocations.  These translocations lead to altered gene products and/or gene ex-
pression, and may also be unstable, leading to further rearrangements.  We are using Sac-
charomyces cerevisiae as a model organism to study these processes.  We are using a ge-
netically marked chromosome VII to assay for genomic instability, by selecting and analyz-
ing breakage and recombination events on this chromosome.  We began by screening the 
yeast genome for genes that promote genomic instability.  To this end, we screened a li-
brary of plasmids containing ~10kb fragments of yeast genomic DNA in the vector pRS426, 
a high copy number plasmid.  Although we found several candidates, sequencing the plas-
mid inserts from yeast cells with high genomic instability revealed that many inserts were 
genomic DNA from Escherichia coli, the organism used to amplify the plasmids.  We hy-
pothesize that plasmids containing E. coli sequences can cause instability through non-
homologous recombination with sites in the yeast genome.  We are testing this hypothesis, 
by examining the effects of a range of insert sizes derived from lambda DNA, on genomic 
instability in yeast. 
 
 
Scaffolding proteins altered in the ability to perf orm a conformational switch confer 
dominant lethal assembly defects .  
 
James E. Cherwa, Jr  (G) and Bentley Fane- University of Arizona, Tucson, AZ.  
Keywords: scaffolding proteins, virus assembly 
 
 In the ?X174 procapsid crystal structure, 240 external scaffolding protein D subunits 
form 60 pairs of asymmetric dimers, D1D2 and D3D4, in a non-quasi-equivalent structure. 
To achieve this arrangement, alpha-helix #3 assumes two different conformations: kinked 
30? at glycine residue 61 in subunits D1 and D3, and straight in subunits D2 and D4. Sub-
stitutions for G61 may inhibit viral assembly by preventing the protein from achieving its fully 
kinked conformation while still allowing it to interact with other scaffolding and structural pro-
teins. Mutations designed to inhibit conformational switching in alpha-helix #3 were intro-
duced into a cloned gene and expression was demonstrated to inhibit wild-type morpho-
genesis. The severity of inhibition appears to be related to the size of the substituted amino 
acid. For infections in which only the mutant protein is present, morphogenesis does not 
proceed past the first step that requires the wild-type external scaffolding protein. Thus, mu-
tant subunits alone appear to have little or no morphogenetic function. In contrast, assembly 
in the presence of wild-type and mutant subunits is blocked prematurely, before D protein is 
required in a wild-type infection, or channeled into an off-pathway reaction. These data sug-
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gest that the wild-type protein transports the inhibitory protein to the pathway. Viruses resis-
tant to the lethal dominant proteins were isolated and mutations mapped to the coat and 
internal scaffolding proteins. The affected amino acids cluster in the atomic structure and 
may act to exclude mutant subunits from occupying particular positions atop pentamers of 
the viral coat protein. 
 
 
Identification and characterization of heteromeric fimbriae expressed by Arcanobac-
terium pyogenes .  
 
A.E. Clark  (G), S.J. Billington, and B.H. Jost- Department of Veterinary Science and Micro-
biology, The University of Arizona, Tucson AZ.  
Keywords: Arcanobacterium, fimbriae, sortase, adhesion 
 
 Arcanobacterium pyogenes, a common inhabitant of the upper respiratory and uro-
genital tracts of economically important livestock, is also recognized as an important oppor-
tunistic pathogen. A. pyogenes possesses several virulence factors which aid in the organ-
ism?s colonization of host mucosal surfaces, including two neuraminidases and a collagen 
binding protein. Sequencing of the A. pyogenes genome revealed the presence of four fim-
brial operons with similar organization to other Gram-positive pathogens which includes 
genes for major and minor fimbrial subunits and cognate sortases. PCR and nucleic acid 
hybridization experiments revealed that the distribution of the fimbrial operons is strain de-
pendent. The most highly conserved operon was identified at a locus downstream from the 
gene encoding the collagen binding protein, CbpA, and was found was found to be present 
in 94.6% of strains tested (n=74). Genes within this operon have significant sequence ho-
mology to the type II fimbriae of Actinomyces naeslundii. The operon consists of three 
genes: fimA, fimB, and srtC1 and mutation of any gene leads to minimal impairment of bac-
terial growth. These fimbriae appear to be expressed in vivo as sera from naturally colo-
nized goats contained antibodies against FimA. SDS-PAGE analysis of extracted fimbrial 
proteins indicates that polymerization of FimA fimbriae appears to be dependent upon the 
function of the cognate sortase SrtC1. Inactivation of fimA or fimB resulted in a 57.1% and 
46.5% reduction of adhesion to HeLa cells, respectively, indicating that the fimbriae of A. 
pyogenes are important for the ability of the organism to adhere to host epithelial cells. 
 
 
Resistance to antibiotics and pharmaceuticals in me tal-resistant bacteria .  
 
Otakuye Conroy  (G), Megan McEvoy, and Christopher Rensing- Soil, Water, and Environ-
mental Science & Biochemistry and Molecular Biophysics, University of Arizona, Tucson, 
AZ.  
Keywords: metal-resistant bacteria, antibiotic resistance, Biolog 
 
 The metal-exporting systems Cus (copper in Escherichia coli), Ges (gold in Salmo-
nella), Cnr (cobalt-nickel in Cupriavidus metallidurans CH34), and Czc (cobalt-zinc-
cadmium in C. metallidurans CH34) are RND-like trans-membrane proteins responsible for 
detoxification of bacteria during metal stress.  Plasmids encoding each system were trans-
formed into wild-type E. coli containing knockouts of the genes encoding the major drug ex-
porters acrA/B and acrD (W4680AD DacrA/B DacrD).  The four mutant strains were ex-
posed to 240 antibiotics, pharmaceuticals, and metals using Biolog technology.  Results 
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showed that the metal-resistant systems also displayed increased resistance to a wide 
range of organic molecules.  The substrate specificity of metal exporting proteins extends 
beyond inorganic cations. 
 
 
Community structure of arctic sea ice eukaryotic mi crobiota .  
 
Brian Eddie 1 (G), Christopher Krembs2, Andy Juhl3, and Susanne Neuer1- 1Arizona State 
University, Tempe, AZ; 2University of Washington, Seattle, WA; 3Columbia University, New 
York, NY.  
Keywords: eukaryotic, Arctic, sea ice, DGGE 
 
 Changes in sea ice community structure affect carbon and nutrient cycling in polar 
seas, but the response in microbial species composition to key environmental variables still 
remains largely descriptive. Using ice cores recovered from 3 locations near Point Barrow, 
AK in May 2006, we document the diversity and composition of eukaryotic sea ice microor-
ganisms in relation to vertical depth within the cores, light availability (mainly as variable 
snow cover) and nutrient concentrations. We used DGGE (denaturing gradient gel electro-
phoresis) of a PCR (polymerase chain reaction) amplified section of the 18S rRNA gene in 
combination with epifluorescence microscopy to compare the community structure of the 
major eukaryotic microbial phylotypes in the ice.  We find that there are clear differences in 
the community structure from the top to the bottom of the ice at all sites, as expected, but 
more importantly, that the horizon (top, middle, or bottom) of the ice is a better indicator of 
the community that is present than the amount of light available.  There is also clear differ-
ence in biomass between sites with (30 cm) and without (0 cm) snow, along with a com-
mensurate difference in the abundance of gymnodinoid dinoflagellates grazers, which are 
primarily present in the lower 10 cm of the ice.  This underscores the importance of snowfall 
and snow distribution for sea ice microbial community structure on scales of only meters, 
and the potential impact of climate change on sea ice ecosystems. 
 
 
Evaluation of microbial activity at a contaminated aquifer site in Phoenix, Arizona .  
 
Breanne J. Espen  (G) and Mary E. Watwood- Northern Arizona University, Flagstaff, AZ. 
Keywords: TCE, groundwater, enzyme activity 
 
 Trichloroethylene (TCE) is found in over 700 superfund sites and is degraded co-
metabolically in the presence of BTEX.  We have developed a suite of enzyme activity 
probes capable of targeting the toluene 2,3-dioxygenase, toluene 2-monooxygenase, and 
xylene monooxygenase pathways.  These probes fluorescently label the active cells, and 
have been successfully used at several remediation sites.  The West Central Phoenix, 
North Plume encompasses three smaller plumes of chlorinated solvents, including TCE.  
There is also a small plume of BTEX that overlaps with one of the solvent plumes.  Assess-
ment of native bacterial populations could inform future remediation plans by determining 
the feasibility of in situ remediation.  Groundwater was collected from within each of the 
plumes as well as from uncontaminated wells between each plume.  Probe slides were 
made to determine if the bacterial population was actively degrading TCE. The samples 
were filtered, and DNA was extracted.  The DNA was amplified using primers corresponding 
to different pathways to determine if the native bacteria had the ability to produce the en-
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zymes needed for degradation. The data show no active degradation, and support data col-
lected by the Arizona Department of Environmental Quality showing no decrease in con-
taminant levels for over 20 years.  However, the genes needed for degradation were de-
tected in most of the wells.  Experiments are in progress to assess the possibility of induc-
ing toluene oxygenase activity in this system. 
 
 
Regulation of the icsP promoter in Shigella flexner i.  
 
Dustin Harrison (G) and Helen Wing- University of Nevada, Las Vegas, NV.  
Keywords: HNS, VirB, icsP, Shigella flexneri 
 
  csP is an outer membrane protease, encoded by virulence plasmid of Shigella flex-
neri.  IcsP modulates the amount and distribution of IcsA, the Shigella actin-nucleating pro-
tein, on the Shigella surface. Since actin based motility is central to the Shigella pathogenic-
ity, we chose to examine the regulation of IcsP and to identify elements in the icsP promoter 
that are important for its regulation. Our previous studies show that icsP is positively regu-
lated by the major virulence regulator VirB, and negatively regulated by the histone-like 
structuring protein (H-NS). We hypothesize that VirB binds directly to the icsP promoter to 
relieve the H-NS repression, and allow transcription of the protease. Using primer extension 
analysis we identified the transcription start site, and putative -10, and -35 sequences of the 
icsP promoter.  In silico analysis of the icsP promoter revealed 10 putative VirB binding 
sites. To identify regions of the promoter required for regulation by H-NS and VirB, deletion 
analysis of the icsP promoter was performed.  A nested set of 8 icsP promoters ranging in 
length from 1368bp to 92bp was constructed. These constructs were fused to lacZ to asses 
the activity of each promoter using the ?-galactosidase assay. Promoter activity was meas-
ured both in the presence and absence of VirB.  Results from the ?-galactosidase assay 
suggest that VirB binds to at least one of these VirB binding sites located at position -1239. 
The same 8 promoter constructs were also transformed into wild type Shigella, and Shigella 
lacking hns. Our results show that both upstream and downstream regions of the icsP pro-
moter are needed for full H-NS repression. In conclusion, we have identified key elements 
in the icsP promoter including putative VirB binding sites. Future studies will address the 
mechanism of regulation of the icsP promoter by H-NS and the virulence gene activator 
VirB. These studies will determine whether VirB directly binds to the icsP promoter. Since 
VirB has only been shown to bind to the promoter of one other Shigella gene, our studies 
may lead to the development of an improved VirB-binding site consensus sequence. 
 
 
The Shigella flexneri virulence plasmid enhances fi tness following incubation in dis-
tilled water .  
 
Amber Howerton  (G) and Helen Wing- University of Nevada, Las Vegas, NV.  
Keywords: Shigella flexneri, virulence plasmid, fitness 
 
 Shigella flexneri is an enteric pathogen infecting humans with as few as ten cells 
and claims many lives in developing countries with poor sanitation.  Survival of the bacte-
rium outside the host is thought to be about 7 days.  However, to infect the next host Shig-
ella needs to remain viable and virulent.  Typically, virulence plasmids are thought to en-
code genes strictly necessary for virulence, however it may be beneficial for a virulence 
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plasmid to encode genes necessary for life outside the host. We hypothesize that the Shig-
ella virulence plasmid encodes genes that are necessary for increased fitness in extra-host 
environments such as distilled water at 30? C.  We used these defined conditions to facili-
tate future genetic analyses. Three strains were analyzed in our microcosms: wild-type, a 
wild-type strain that lacks the virulence plasmid, and a strain that lacks two major virulence 
gene regulators, virF and virB, that are encoded by the virulence plasmid and control the 
expression of many virulence plasmid genes.  Our results indicate that the wild-type strain 
can be cultured from the microcosm significantly longer (8-11 days longer) than either the 
strain that lacks the virulence plasmid or the virF virB mutant. These data indicate that the 
virulence plasmid and specifically virF and virB are important factors that allow Shigella to 
remain culturable in distilled water.  We are currently using flow cytometry to assess 
whether culturability can be correlated with bacterial survival. In the future we will examine 
whether similar observations can be made using environmental samples of water. 
 
 
PCR-based assays for quantifying and characterizing  complex microbial communi-
ties .  
 
S. Kachur 1,2 (G), E. Driebe2, M. Reyes2, A. Smith2, L. Price2, E. Schwartz1, S. Beckstrom-
Sternberg1,2, and P. Keim1,2- 1Northern Arizona Univ., Flagstaff, AZ; 2Translational Genom-
ics Res. Inst., Phoenix, AZ.  
Keywords: 18S, 16S, rDNA, qPCR, microbial quantitation, taqman 
 
 Culture-based techniques have limited applications in the analysis of complex micro-
bial populations. The recent proliferation of new molecular tools allows science to overcome 
many of the limitations presented by isolating and growing individual organisms from sam-
ples of a microbial community. Both rapid and accurate, such analyses can provide a wealth 
of information on the interactions and composition of these communities. To design these 
molecular tools, we turned to online sequence databases. From these we compiled libraries 
of 3000 16S sequences and 2000 18S sequences that were used for designing fluorescent-
probe based PCR assays. We assembled and validated several DNA extraction protocols to 
facilitate efficient DNA extraction from a wide variety of organisms and sample types. We 
then screened each assay against diverse bacterial and fungal collections in order to verify 
phylogenetic range and physical detection limits. After rounds of optimization and screen-
ing, the most promising candidates were further interrogated with panels of clinical and en-
vironmental isolates to prove their efficacy in quantifying complex communities in real-world 
samples. In their final states, the 16S assay reliably detected and quantified across all major 
divisions of bacteria down to 200fg of DNA, or approximately 10 organisms and the 18S de-
tected all members of the fungal panel down to 100fg of DNA, or approximately one organ-
ism. Future applications have the potential to illuminate fungal-bacterial interactions in the 
environment and microbial community composition and changes in the course of treatments 
of human disease. 
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Replication competent attenuated strains of vaccini a virus as potential vaccine vec-
tors .  
 
Shukmei Lantzer  (G), Bert Jacobs, Karen Kibler, and Garilyn Jentarra- School of Life Sci-
ences, Center for Infectious Diseases and Vaccinology, The Biodesign Institute at Arizona 
State University, Tempe, AZ.  
Keywords: Vaccinia virus, vaccine development, E3L 
 
 Poxviruses are potent immunogens, often leading to potent antibody and cell-
mediated immune responses after a single dose.  However, fully wt vaccine strains of vac-
cinia virus induce unacceptable complications.  We have generated several replication com-
petent, but attenuated strains of vaccinia virus that induce potent cell-mediated immune re-
sponses.  These viruses were generated both by restoring host range genes to the replica-
tion defective NYVAC strain of vaccinia virus, but also by mutating the vaccinia virus innate 
immune evasion gene, E3L.  Viruses with mutations in E3L induce potent pro-inflammatory 
signal transduction and pro-inflammatory gene expression, and induce a potent Th1-
dominated cell mediated immune response.  Thus, these vectors are highly attenuated, yet 
retain the capacity for at least limited replication in the host, and for induction of host innate 
immunity. 
 
 
Outer membrane protein assembly and stress response  in Escherichia coli .  
 
Owen Leiser  (G), Henri Gerken, and Rajeev Misra- Arizona State University, Tempe, AZ. 
Keywords: outer membrane proteins, extracytoplasmic stress response 
 
 Proper protein folding is of critical importance for all organisms.  In Escherichia coli 
and other gram-negative bacteria, outer membrane proteins (OMPs) must be transported 
across the periplasm before final assembly and insertion into the outer membrane.  This 
process is compromised when OMPs misfold, or when the assembly machinery is crippled 
by the absence of folding factors.  Compromised OMP assembly leads to the activation of 
various envelope stress response pathways to reduce stress.  Our lab is investigating the 
mechanisms by which cells respond to and overcome these envelope stresses. Two strate-
gies have been employed to isolate and characterize novel effectors of envelope stress re-
sponse.  Multicopy suppressor analysis has revealed a previously uncharacterized gene, 
yfgC, which codes for a periplasmic protein.  Overexpression of YfgC alleviates lethality in 
cells expressing assembly-defective OmpC proteins in the absence of the major periplasmic 
protease, DegP.  Bioinformatics reveals that YfgC possesses a putative zinc-binding motif, 
as well as a putative tetratricopeptide repeat (TPR) domain; however, the mode of YfgC’s 
action is currently unknown.  The second strategy led to the identification of mzrA as a mul-
ticopy suppressor of the temperature-sensitive phenotype of cells simultaneously lacking an 
assembly factor, BamB, and a protease, DegP.  It is thought that MzrA acts by modulating 
the activity of the EnvZ/OmpR two-component signal transduction system in response to 
stress sensed by another two-component system, CpxAR.  Current efforts are directed at 
characterizing the mechanisms by which YfgC and MzrA exert their suppressive effects. 
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The effects of host physiological conditions on the  expression of icsP in Shigella 
flexneri .  
 
Karen Levy  (U) and Helen Wing- University of Nevada, Las Vegas, NV.  
Keywords: Shigella, IcsP, undergraduate research 
 
 Shigella flexneri is a gram-negative bacterium capable of causing diarrhea and dys-
entery known as shigellosis. It is estimated there are 167.4 million shigellosis episodes 
throughout the world each year causing 1.1 million deaths. Shigella invades cells in the 
lower intestine through an induced phagocytosis. Once in the cytoplasm, bacteria move 
from one cell to another using actin-based motility. The Shigella outer membrane protease 
IcsP regulates actin-based motility and cell-to-cell spread by cleaving the actin assembly 
protein IcsA from the bacterial cell surface. We hypothesize that IcsP may serve additional 
functions during infection. By examining which environmental signals trigger icsP expres-
sion, we aim to identify other regions of the body where IcsP might function. Shigellae are 
exposed to an array of environmental conditions in the body. We examined the presence of 
bile salts, low pH, and anaerobic conditions in this study. Expression of icsP and IcsP levels 
were assessed in bacteria grown under each of these physiological conditions using � -
galactosidase assays and western blots, respectively. Growth of Shigella strains was re-
duced in the presence of deoxycholate, a common bile salt, as compared to the control. In 
stationary growth phase, icsP expression increased when the bacteria were grown in the 
presence of bile salts. Growth of Shigella in medium buffered at pH 5.5 was slightly ele-
vated (<10% more growth) when compared to bacteria grown in medium at pH 7.4. We also 
found that anaerobic conditions negatively impact the growth of Shigella. Expression of icsP 
has not yet been measured under this condition. 
 
 
Involvement of the Arcanobacterium haemolyticum pho spholipase D in promoting 
host cell adhesion and bacterial dissemination .  
 
E.A. Lucas (G), S.J. Billington, and B.H. Jost- Department of Veterinary Science and Micro-
biology, University of Arizona, Tucson, AZ.  
Keywords: Arcanobacterium haemolyticum, PLD, toxin, lipid raft 
 
 Arcanobacterium haemolyticum, a gram positive bacterium, is a cause of pharyngi-
tis, with >1 million cases annually in the US. This organism can also invade into deeper tis-
sue causing many invasive diseases. A. haemolyticum secretes a phospholipase D (PLD) 
which can cleave host membrane sphingomyelin, and we hypothesize that PLD contributes 
to the ability of this organism to adhere to and invade host cells, resulting in subsequent tis-
sue damage. A pld mutant had a 52.6% reduction in adhesion to HeLa epithelial cells as 
compared to wildtype. In contrast, the internalized pld mutant was recovered at 332% as 
compared to wildtype following host cell invasion assays. This result can be explained by 
finding that PLD expressed by the intracellular, wildtype bacteria is toxic to host cells, as 
measured by an MTS/PMS viability assay. Interestingly, HIS tagged PLD applied to the sur-
face of host cells has no effect on viability. A possible mechanism of host cell invasion is via 
the rearrangement of lipid rafts, which are membrane structures involved in host cell signal-
ing. PLD (0 50ng) was able to rearrange HeLa cell lipid rafts in a dose dependent manner. 
Furthermore, PLD mediated lipid raft rearrangement was blocked by anti-PLD antibodies or 
with 5mM methyl �  cyclodextrin, a raft disrupting agent, indicating that the rearrangement 
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observed was due to the specific action of PLD. We hypothesize that extracellular PLD 
stimulates lipid raft rearrangement, leading to efficient bacterial adhesion and invasion. 
Once intracellular, PLD kills host cells, by an as yet unknown mechanism, which may pro-
mote bacterial dissemination into deeper tissue. 
 
 
Denitrification in lake sediments across a gradient  of atmospheric nitrogen deposi-
tion .  
 
Michelle McCrackin (G) and James Elser- Arizona State University, Tempe, AZ.  
Keywords: denitrification, lake, sediment, nitrogen deposition 
 
 Microbially-mediated denitrification is recognized as an important process that may 
ameliorate the effects of nitrogen (N) loading by permanently removing excess N inputs. In 
this study, we measured denitrification and nitrous oxide N2O emission rates in sediments 
from 32 Norwegian lakes at the high and low ends of a gradient of atmospheric N deposi-
tion. We also measured denitrification rate in response to experimental additions of organic 
carbon (C), N (as nitrate), and P (as phosphate). Both unenriched denitrification (0-103.9 
� mol N m-2h-1 and N2O emission rates (-0.7-5.9 � mol N2O-N m-2h-1 were significantly 
greater in sediments of lakes subject to high rate of N deposition, compared to lakes subject 
to low deposition. Both denitrification rate and N2O emission rate were positively correlated 
to surface water nitrate concentrations (R2=0.81 and R2=0.47). All lakes had significantly 
higher denitrification rates in N and combined CNP treatments relative to other treatments, 
but there was no difference in response between N and CNP treatments. Our results sug-
gest that sediment denitrification can mitigate the effects of N loading, but also increases 
emissions of a potent greenhouse gas. 
 
 
Functional analysis of the Shewanella ChrA protein .  
 
Elyse Paluscio (U), Esther Aguilar, and Christopher Rensing- University of Arizona, Tuc-
son, AZ.  
Keywords: chromate, Shewanella 
 
 The Shewanella species are potentially important in chromium bioremediation be-
cause of their ability to reduce chromate and to tolerate high chromate concentrations. The 
putative chromate resistance genes chrBAC from plasmid 1 of Shewanella sp. strain ANA-3 
were transferred to Escherichia coli. Expression of chrA alone, on a high- or low-copy num-
ber plasmid, conferred increased chromate resistance. In contrast, expression of the com-
plete operon chrBAC on a high-copy number plasmid did not result in a significant increase 
in resistance, although expression on a low-copy number plasmid made the cells up to 10-
fold more resistant to chromate. The chrA gene also conferred increased chromate resis-
tance when expressed in Pseudomonas aeruginosa. In addition, the chrR gene from the P. 
aeruginosa chromosome was found to be necessary for full chromate resistance conferred 
by chrA. A diminished chromate uptake in cells expressing the chrA gene suggests that 
chromate resistance is due to chromate efflux. 
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Euendolithic cyanobacteria caught in the act of car bonate-boring by using real-time, 
fluorophor-enabled confocal fluorescence microscopy .  
 
Edgardo Ramirez-Reinat  (G) and Ferran Garcia-Pichel- School of Life Sciences, Arizona 
State University, Tempe, AZ.  
Keywords: boring, cyanobacteria, calcium, fluorophore, confocal 
 
 Carbonate boring (excavating) by euendolithic cyanobacteria has been described as 
a controlled extracellular dissolution process driven by the apical (leading) cell of a boring 
filament.  As small volumes of the mineral substrate are dissolved, the space is occupied by 
the growing filament. But the nature of the corrosive mechanism that enables boring is un-
known. We have argued that the commonly held notion that boring is powered by acid ex-
cretion is nothing less that a geochemical paradox for cyanobacterial cells and proposed 
alternative mechanisms, that are at least consistent with geochemistry and physiology. One 
such mechanism uses energy-dependent calcium pumping to transport calcium ions from 
the interstitial space around the apical cell, aiding in their localized dissolution. The excess 
calcium is transported intracellularly along the filament and excreted at the lagging end, 
close to the borehole opening where it can diffuse into the open medium.  We used a cul-
ture of Fischerella isolated from marine carbonates in Puerto Rico, boring on optically clear 
calcite chips as a model to study the role of calcium pumping during boring.  Calcium-
sensitive fluorescent probes were used qualitatively to image free calcium concentrations in 
the medium, chip surface and boreholes of infested minerals. We could demonstrate the 
presence of calcium surpersaturation zones in boreholes and in the chip surface, an ex-
pected consequence of active calcium pumping.  This pattern was reproducible, not found 
in cyanobacteria-free chips, nor on calcite-free cyanobacteria, and was dependent on the 
availability of sources of cellular ATP as dark-shift and chemosmotic decoupling inhibitor 
experiments demonstrated. 
 
 
Requirement for mouse hepatitis coronavirus A59 nuc leocapsid protein phosphoryla-
tion .  
 
Yaralid Sotomayor-Castro  (G) and Brenda G. Hogue- School of Life Sciences and The 
Biodesign Institute, Arizona State University, Tempe, AZ.  
 
 The coronavirus (CoV) nucleocapsid (N) is a multifunctional phosphoprotein that en-
capsidates the genomic RNA into a helical nucleocapsid within the mature virion.  The pro-
tein also plays roles in viral RNA transcription and/or replication and possibly viral mRNA 
translation.  Additionally, mouse hepatitis CoV (MHV) A59 and severe acute respiratory syn-
drome (SARS) CoV N proteins are type I interferon antagonists.  Phosphorylation is a con-
served feature of all coronavirus N proteins.  Phosphorylation is a post-translational modifi-
cation that plays important roles in both cellular and viral protein functions.  Previous studies 
from our lab identified six phosphorylated sites (S162, S170, T177, S389, S424 and T428) 
on the MHV A59 N protein that was isolated from infected cells, as well as from purified viri-
ons.  To address the functional significance of phosphorylation at these sites a series of mu-
tant viruses were generated using a full length MHV infectious clone.  Serine and threonine 
residues at the phosphorylation sites were substituted with either alanine or aspartic acid 
residues.  Viable viruses were isolated for almost all mutants.  This suggests that if phos-
phorylation is functionally important that modification of other potential sites may substitute 
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for loss the earlier identified sites.  Viruses lacking the phosphorylation sites at the carboxy 
end of the protein exhibit plaque and growth properties like wild-type MHV.  In contrast re-
placement of S162, S170 and T177 with aspartic acid appears to be not tolerated very well 
since recovered viruses had nucleotide changes that resulted in replacement of the D177 
substitution with alanine.  These preliminary results suggest that phosphorylation at S162, 
S170 and/or T177 is not absolutely required, but that a negatively charged in all residues 
cannot substitute for phosphorylation.  Ongoing studies are directed at determining whether 
other sites are being phosphorylated in the mutant proteins, the impact of the mutant pro-
teins on RNA binding and interferon resistance.  Our studies and the elucidation of the func-
tion of phosphorylation will provide insight toward understanding the role of the N protein in 
assembly, replication and its interaction with the host. 
 
 
Comparative genomics of sunscreen biosynthetic gene s in cyanobacteria .  
 
Tanya Soule  (G), V. Stout, and F. Garcia-Pichel- School of Life Sciences, Arizona State 
University, Tempe, AZ. 
Keywords: genomics, sunscreens, aromatic amino acids 
 
 The biosynthetic pathway of scytonemin, a cyanobacterial UV-A sunscreen and secondary 
metabolite, appears to involve an 18-gene cluster originally identified in Nostoc punctiforme. 
Using a comparative genomics approach, we have begun to decipher the tentative role of 
the proteins corresponding to each of these genes. Upon initial scanning of the annotated 
genes in the public databases, many of the corresponding proteins had either “unknown 
hypothetical” functions or were associated with the biosynthesis of the aromatic amino ac-
ids. Given the indole-alkaloid structure of scytonemin, and the fact that the molecular genet-
ics involved with its biosynthesis have not been determined, these findings supported our 
expectations. Additionally, proteins with leader peptide and transmembrane domains sug-
gest the later stages of biosynthesis are likely localized to the periplasm. Three other cyano-
bacteria with sequenced genomes contain this cluster in a relatively conserved state. Com-
parative analyses of this gene region in these four genomes have revealed a putative up-
stream two-component regulatory system and a five-gene satellite region in Nostoc that is 
homologous to scytonemin-associated genes in the other genomes. Additionally, phyloge-
netic analyses of the aromatic amino acid biosynthetic genes in all four strains have identi-
fied the copies in the cluster as being distinct from the housekeeping aromatic amino acid 
biosynthetic gene copies found elsewhere in their genomes, as well as from all other se-
quenced cyanobacteria. These studies are being used to better understand the evolution 
and biosynthetic pathway of scytonemin in cyanobacteria. 
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Microbial colonization in recently exposed glacial forelands of the Antarctic Penin-
sula .  
 
Sarah L Strauss  (G), Christopher T Ruhland, Ferran Garcia-Pichel and Thomas A Day- 
Arizona State Univeristy, Tempe, AZ.  
Keywords: soils, microbial diversity 
 
 Along the west coast of the Antarctic Peninsula, temperatures have increased during 
the last 50 years, leading to the retreat of the majority of coastal glaciers. Near Palmer Sta-
tion, several areas have become ice-free over the past 20 years due to glacial retreat and 
are being colonized by vascular plants. The dynamics and role of microbial populations dur-
ing pedogenesis at these recently exposed glacier forelands have not been studied. We as-
sessed patterns in soil microbial populations and soil properties along chronosequences 
extending from the edge of the glacier to under the plants (40 m from the edge) at a recently 
deglaciated foreland. Total community soil microbial DNA increased with distance from the 
glacier. PCR-amplified 16S rDNA and denaturant gradient gel electrophoresis (DGGE) was 
used to identify microbial diversity of bacteria, cyanobacteria, fungi. General bacterial diver-
sity and richness were constant with distance from the glacier and similar to other low pro-
ductivity soils. Soil fungal diversity and richness increased with distance from the glacier. 
Phototrophic organisms were detected by soil chlorophyll a extractions and concentrations 
were constant with distance from the glacier. Ammonia-oxidizing bacteria, as determined by 
quantitative PCR, were constant with distance from the glacier. Estimations of photosynthe-
sis and ammonia-oxidation rates based on the soil chlorophyll a and ammonia-oxidizing 
bacteria indicate that both processes are important to the soil development at the young 
site. The presence of such a large community of ammonia-oxidizers is likely due to the high 
ammonia in the soil and atmosphere from the nearby penguin populations, thus providing a 
link between the terrestrial and marine systems. 
 
 
The effects of different plasmids on genomic instab ility of Saccharomyces cere-
visiae .  
 
Jason Tidwell 1(G), Ted Weinert2, and Alison Adams1- 1Northern Arizona University, Flag-
staff, AZ; 2University of Arizona, Tucson, AZ.  
Keywords: cancer, genomic instability, non-homologous recombination 
 
 Cancer is the second most common cause of death in the USA. Much is known 
about cancer cells and the genes that are important in cancer.  One feature of cancer cells 
is a high frequency of translocations, which appears to be caused by instability of the ge-
nome in these cells.  However, the mechanism by which genomic instability occurs in can-
cer cells is largely not understood. We are studying genomic instability using the model or-
ganism Saccharomyces cerevisiae.  We are studying events on one particular chromosome 
(chromosome VII), using a disomic strain of yeast that has two multiply marked copies of 
chromosome VII.  Previously, we found that high-copy number plasmids increase instability 
of chromosome VII in yeast.  We have now found that low-copy plasmids also increase in-
stability of this chromosome.  We are currently examining other types of plasmids for their 
effects on instability and are using various yeast mutants to determine the mechanism by 
which these plasmids lead to instability.  Our findings suggest that the various plasmids 
cause instability of ChrVII by integrating into the chromosome through non-homologous re-
combination.  
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Importance of Coronavirus envelope protein conserve d proline residues .  
 
P. Venkatagopalan  (G) and B. G. Hogue- School of Life Sciences and The Biodesign Insti-
tute, Arizona State University, Tempe, AZ.  
Keywords: coronavirus, protein, assembly 
 
 Coronavirus envelope (E) proteins are small membrane viroporin proteins.  Few E 
molecules are present in mature virions, yet coexpression of E and the membrane (M) pro-
teins, in certain cell lines, is sufficient for the formation of virus-like-particles (VLPs) of most 
mouse hepatitis virus (MHV) A59.  The role(s) of E are not fully understood, but it is clear 
that the protein is important for virus assembly, trafficking and release.  The transmembrane 
domain, the charged carboxy end and palmitoylation at conserved cysteines are recognized 
contributors to these processes.  Sequence alignment of multiple coronavirus E proteins 
reveals the presence of conserved prolines in the carboxy tail of the protein.  This strongly 
suggests that the conserved proline residues are important and may contribute to the over-
all structure of the protein that is in turn important for its function(s).  To elicit the role of 
these residues site directed mutagenesis was used to replace prolines at positions 54 and 
76 with alanine singly and in combination in the E protein of mouse hepatitis virus (MHV) 
A59. The effects of these changes were studied in the context of a full-length MHV infec-
tious clone.  Viruses were recovered for all mutants.  Plaque purified viruses with single and 
double mutations were stable through five passages, with no additional second site 
changes.  However, the three mutant viruses exhibit crippled phenotypes compared with 
wild- type MHV.  The P54A and P76A mutant viruses produce a smaller plaque phenotype, 
whereas the P54,76A double mutant exhibits tiny plaques. Both P54A and P76A exhibit 
slower growth kinetics and produce lower virus yields.  The double mutant P54,76A is the 
most crippled, with much slower growth and significantly lower virus yields.  The results 
suggest that the conserved prolines play a significant role in the structure and function of 
the E protein. Transient expression of wild type and mutant E protein along with the M pro-
tein revealed that the mutant E proteins co-localized with the M protein and were capable of 
forming VLPs. Further experiments are being carried out to determine the efficiency of VLP 
formation by the mutant E proteins.  These mutants are providing important new insight to-
ward understanding additional conserved residues in the E protein and the overall role of 
the protein in virus biogenesis. 
 
 
Genes involved in copper resistance influence survi val of Pseudomonas aeruginosa 
on copper surfaces .  
 
Janine Wagner (G), Jutta Elguindi, and Christopher Rensing- University of Arizona, Tuc-
son, AZ.  
Keywords: Pseudomonas aeruginosa, copper cast alloys, survival assay, copper toxicity 
 
 The purpose of this study was to evaluate the killing of Pseudomonas aeruginosa 
PAO1 on copper cast alloys and the influence of genes on survival on copper containing 
medium and surfaces.  Different strains of P. aeruginosa were inoculated on copper con-
taining medium or different copper cast alloys and the survival rate determined.  The sur-
vival rates were compared to rates on copper-free medium and stainless steel as control. In 
addition, the effect of temperature on survival was examined.  Copper cast alloys had previ-
ously shown to be bactericidal to various bacteria but the mechanism of copper-mediated 
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killing is still not known.  In this report we demonstrate that P. aeruginosa PAO1 is rapidly 
killed on different copper cast alloys and that genes involved in conferring copper resistance 
in copper-containing medium also influenced survival on copper cast alloys.  We also show 
that the rate of killing is influenced by temperature.  In order to more widely use copper sur-
faces as bactericidal agents in various settings it is important to understand how genes in-
fluence survival on these surfaces.  Here we show that genes shown to be involved in cop-
per resistance in P. aeruginosa PAO1 can have an impact on the length of survival time on 
copper cast alloys under certain conditions.  This is an important first step for evaluation of 
future use of copper surfaces as bactericidal agents. 
 
 
Involvement of TolA in colicin E1-mediated killing of Escherichia coli .  
 
Jon Weeks (U), Gunnhild Albrecht, Kelly Feder, Muriel Masi, and Rajeev Misra  (presenting 
for Jon Weeks)- School of Life Sciences, Arizona State University, Tempe, AZ. 
 
 In their natural environment various bacterial species compete for available nutri-
ents. To gain an upper hand, many bacteria secrete toxins that kill related bacterial popula-
tion without killing the cells that produce them. One such toxin is called colicin, which is en-
coded by the naturally resident plasmids of Escherichia coli. We are investigating the 
mechanism by which one specific colicin, E1, enters and kills the E. coli cell. In particular, 
we are investigating the role of TolA, an inner membrane protein with a large periplasmic 
domain, in facilitating colicin E1’s entry into the cell. To achieve this, we have isolated TolA 
mutants either through site-directed mutagenesis or employing classical genetic strategies. 
These approaches have narrowed a small region of TolA to be important for colicin E1 sen-
sitivity. Interestingly, this region of the protein is also found to be important for stability of the 
outer membrane, since mutations in this region of TolA confer increased antibiotic sensitiv-
ity. Detailed characterization of these mutants will assist us in dissecting the mechanism of 
TolA’s involvement in colicin E1 import and its role in maintaining the structural integrity of 
the outer membrane. 
 
 
Is aluminum a primary controller of bacterial diver sity in soil?   
 
A. Welty-Bernard 1 (G), N. Fierer2, K. Heckman3, C. Rasmussen3, J. Chorover3, and E. 
Schwartz1- 1Northern Arizona University, Flagstaff, AZ; 2University of Colorado, Boulder, 
CO; 3University of Arizona, Tucson, AZ.  
Keywords: aluminum, pH, bacterial diversity, soils 
 
 Fierer and Jackson’s recent continental-scale study on bacterial diversity (PNAS 
103:626-631) indicated that soil pH was the best predictor of bacterial diversity with the low-
est diversity in soils of low pH. Aluminum (Al), which is well documented to be toxic to mi-
croorganisms, is ubiquitous in soil and becomes more available at low pH.  We hypothe-
sized that soluble, bioavailable Al drives soil bacterial diversity across large spatial scales 
and measured KCl-extractable, or bioavailable, Al in soil samples from the Fierer and Jack-
son study.  Bioavailable Al was highly correlated with soil pH and bacterial diversity. To test 
if Al or only low pH impacted microorganisms in soil, we quantified culturable Al-resistant 
and acidophilic microorganisms in temperate forest soils from Arizona. Four Ponderosa 
Pine forests were selected with soils derived from parent materials of varied aluminum min-
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eralogy - rhyolite, granite, basalt, and limestone. Microbial enumerations were conducted in 
media with a pH of 2.5 or in low pH media with 100 mM soluble Al. All samples contained 
Al-resistant microorganisms. Addition of Al decreased abundance by 1 to 3 orders, indicat-
ing that Al-resistance was not a universal trait among pH-tolerant microorganisms. The per-
centage of pH tolerant microorganisms that was Al-resistant increased by 15 to 20% in soils 
above Al-rich parent material, suggesting that soils rich in aluminosilicates select for Al re-
sistance.  At all sites, the log of Al-resistant cell densities and soil pH covary, indicating that 
pH, which controls Al speciation, may indirectly control the abundance of Al-resistant micro-
organisms. 
 
 
Inhibition of the interferon response by the Vaccin ia Virus Z-DNA binding protein 
E3L.  
 
Stacy White  (G) and Bertram Jacobs- Biodesign Institute at Arizona State University, 
Tempe, AZ.  
Keywords: interferon, Vaccinia virus 
 
 Vaccinia virus (VacV) encodes a multifunctional protein, E3L, which is necessary for 
interferon resistance in cells in culture.  This function has been mapped to the well charac-
terized carboxy terminus of E3L which contains a conserved double-stranded RNA binding 
domain (dsRBM).  By sequestering dsRNA, E3L not only inhibits interferon production but 
also inhibits the action of antiviral effector proteins such as the interferon-inducible eIF2a 
kinase, PKR and 2?5? oligoadenylate synthetase.  The amino terminus of E3L has a Z-DNA 
binding domain which has been shown to be dispensable for replication and interferon re-
sistance in HeLa, RK and BHK cells, however, is necessary for full pathogenesis in the ani-
mal model: virus expressing E3L deleted of the Z-DNA binding domain (VacVE3LD83N) is 3 
logs less pathogenic than wildtype VacV.  In this study we demonstrate that pathogenesis of 
VacVE3LD83N is fully rescued in type I interferon receptor knockout mice (IFNAR-/-).  Fur-
thermore, VacVE3LD83N is interferon-sensitive in mouse embryo fibroblasts (MEFs) de-
rived from the parental mouse strain.  Infection of parental MEFs in culture with 
VacVE3LD83N led to an interferon-dependent phosphorylation of eIF2? and global inhibi-
tion of protein translation, suggestive of activation of the interferon-inducible eIF2a kinase, 
PKR.  Consistent with this hypothesis VacVE3LD83N replication is interferon-resistant in 
PKR-/- MEFs and in PKR+/+ MEFs transfected with siRNA to PKR. These data suggest that 
the Z-DNA binding domain of E3L plays a critical role in circumventing the type I interferon 
response by inhibiting activation of the cellular antiviral protein, PKR. 
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Methodology development for adhesion force measurem ent between nanomaterials 
and cells using AFM .  
 
Wen Zhang  (G), Yongsheng Chen, and Bruce Rittmann- Arizona State Univeristy, Tempe, 
AZ.  
Keywords: nanomaterials, adhesion force, AFM, nanoparticles 
 
 Due to the deficiency of information about the fate and transport of nanomaterials in 
the environment, more concern is being paid about the research of behaviors and potential 
impact of manufactured nanomaterials within biological systems. This study primarily ex-
plored the methodology of employing AFM as a quantitative tool for investigating the inter-
actions between nanoparticles (ZnO) and Zebra fish embryo. The ZnO nanoparticles with 
average of 100 nm diameter were coated onto the surface of cantilever tip end and SEM 
imaging was conducted to confirm the firm coating condition. The Zebra fish embryos that 
were achieved by the different stages after incubation were mechanical trapped and fixed 
tightly in a hole of a plastic plate. It is observed that short term exposure of ZnO nanoparti-
cles (NPs) could present accumulation of the aggregates of NPs on the surface of embryo 
membrane but the embryo survival rate was not affected significantly by the attachment of 
NPs. However, it is found that the hatching rate was apparently delayed by an unknown 
mechanism. Adhesion force results showed that the membrane surface of embryo at early 
stage had larger forces distribution which means the surface tends to be stickier while at 18 
hours after incubation the force distribution moved slightly to a range of low force levels 
which indicated that the membrane surface is becoming less sticky and hardened. With the 
deep understanding of interaction force between nanomaterials and zebra fish of different 
stages, it is possible to reveal that at which stages the embryo is most likely to be impaired 
under the exposure of NPs. It is also hypothesized that the adsorption of NPs on embryo 
membrane may change the elasticity or plasticity and hardens the membrane surface that 
makes it difficult for Zebra fish to break out. Also the released Zn2+ ions or fine nano-
particles may affect the nerve system which regulates the growth and formation of muscle 
fibre. 
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Abstracts - Poster Presentations 
 

Using yeast to study cancer: identification of chro mosomal fragile sites in the model 
organism Saccharomyces cerevisiae .  
 
Obed Adarkwah 1 (G), Emily York1, Ted A. Weinert2, and Alison Adams1- 1Northern Arizona 
University, Flagstaff, AZ; 2University of Arizona, Tucson, AZ.  
Keywords: cancer 
 
 Cancer arises through an accumulation of mutations in the genome.  One type of 
mutation frequently seen in cancer cells is translocation, resulting from chromosome break-
age and subsequent joining of fragments that were previously non-adjacent.  Breakage and 
translocation may result in loss of gene sequences, or in formation of hybrid genes.  Either 
type of alteration may have dire consequences for the cell.  Furthermore, not all transloca-
tions are stable; some may be further rearranged or lost, and thus cause additional damage 
to the cell.  In order to study chromosomal instability, we are using yeast as a model organ-
ism.  In yeast, the ChrVII system has been developed (Admire et al., 2006).  In this system, 
disomes carrying two copies of chromosome VII (ChrVII) are used.  One copy of ChrVII has, 
on its left arm, a dominant CAN1s gene that causes the cells to be sensitive to the drug ca-
navanine.  Cells that undergo rare breakage of the left arm of ChrVII lose the dominant 
CAN1s gene and therefore become resistant to canvanine (i.e., are Canr); such cells can 
therefore be selected on canavanine.  Canr cells can thus be isolated and studied to learn 
about mechanisms through which instability occurs.  Using this system, a ?fragile? site has 
been identified on the left arm of ChrVII (Admire et al., 2006).  The purpose of the present 
study is to determine whether fragile sites like those found on the left arm of ChrVII also ex-
ist on the right arm of either ChrVII or ChrV.  We have devised a scheme to identify such 
sites, and are currently generating strains for this purpose.  
 
 
Multi-locus pre-amplification for real-time charact erization of low level Bacillus an-
thracis DNA? A case study from the Sverdlovsk tissu e samples .  
 
Jodi A. Beaudry 1, James Schupp1, Rich Okinaka1,2, Carla Trim1, Molly Matthews1, Paul 
Jackson4, Tamara Max1, Melanie Henrie2, Karen Hill2, and Paul Keim1,3- 1Northern Arizona 
University, Center for Microbial Genetics and Genomics, Box 5640, Flagstaff, Arizona 
86011, USA; 2Bioscience Division Los Alamos National Laboratories, Los Alamos, New 
Mexico. 3Translational Genomics Research Institute, Pathogen Genomics Division, 445 N. 
Fifth Street, Phoenix, Arizona 85004, USA; 4Defense Biology Division & Nonproliferation, 
Homeland and International Security, Lawrence Livermore National Laboratory, PO Box 
808, L-172, Livermore, CA 94551-0808.  
Keywords: preamp, multi-plex, Sverdlovsk 
 
 The small amount of DNA recovered from environmental monitoring, forensic analy-
sis and ancient samples can make comprehensive genotype analyses difficult. To alleviate 
this problem, we adapted an Applied Biosystems multiple-locus preamp protocol for geno-
typing low level Bacillus anthracis using custom single nucleotide polymorphism (SNP) as-
says. Based upon manufacturer?s literature, the PreAmp reaction can accommodate up to 
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100 Taqman assays with minimal amplification bias. We employed a 10?l, 24 assay multi-
plex preamp system for SNP genotyping low copy B. anthracis template. This includes: two 
B. anthracis species-specific assays, twelve B. anthracis clade-specific canonical SNP as-
says, four Ames strain-specific assays and six presumptive Sverdlovsk clade-specific as-
says. We then incorporated this protocol into forensic validation of B. anthracis specific as-
says, to specifically address low template B. anthracis samples. We show that 1?l contain-
ing ~100 copies of target template (10?l reaction volume) can be pre-amplified 14 PCR cy-
cles to produce ~1,600,000 copies of template, which can then be diluted for subsequent 
Taqman analysis in singleplex reactions. To illustrate, we present the analysis of low-level 
genotyping from tissue extracts derived from the victims of the 1979 B. anthracis spore re-
lease in Sverdlovsk, Soviet Union. This includes the species, clade and strain specific infor-
mation contained in the 24-locus system. When critical information is required from trace 
DNA samples, a loci-specific preamp approach can broaden the genotyping capabilities 
while maintaining accuracy. Forensic validation and case study evidence has shown this 
method to be a powerful tool for genotyping low copy B. anthracis DNA samples, across a 
comprehensive assay set. 
 
 
Assessing the physiochemical properties of antibact erial clay minerals .  
 
Tanya M. Borchardt  (G) and Shelley E. Haydel- School of Life Sciences and The 
Biodesign Institute at Arizona State University, Tempe, AZ.  
Keywords: clay, antibacterial 
 
 Medicinal use of clay minerals has impacted human health for thousands of years 
and has traditionally been linked to the adsorptive and absorptive properties of clay miner-
als. While few studies have addressed the antimicrobial effects of clay minerals, under-
standing the natural bactericidal and bacteriostatic activities of clays offers exciting possibili-
ties for novel therapeutics. We have identified three clay minerals capable of strongly inhib-
iting, or completely killing, pathogenic bacteria and are investigating potential antibacterial 
mechanisms of these clays. Our current research focuses on the potential role of clay metal 
ions in cell death and the effect of clay minerals on cell membrane integrity. In addition, 
morphological changes in the bacterial cells resulting from incubation with clays are being 
examined by electron microscopy. With these and future studies, we aim to characterize the 
physiochemical properties of antibacterial clays and understand the mechanisms by which 
these minerals promote bactericidal and bacteriostatic effects. 
 
 
Francisella tularensis rapid detection and genotypi ng using SYBR MAMA .  
 
J. Buchhagen  (U), D. Birdsell, A. J. Vogler, P. Keim, and D. M. Wagner- Northern Arizona 
University, Center for Microbial Genetics and Genomics, Flagstaff, AZ.  
Keywords: Francisella tularensis,  single nucleotide polymorphisms, SNP genotyping, real-
time PCR 
 
 Rare genomic single point mutations known as single nucleotide polymorphisms 
(SNPs) allow classification of bacteria strains based on major and minor phylogenetic divi-
sions.  We present here a SNP genotyping method that combines PCR by mismatch ampli-
fication mutation assay (MAMA) with a GC or AT-rich sequence clamped at the 5? end of 
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allelic-specific primers.  The SNP state is selectively amplified by allelic-specific primers and 
is detected by DNA melt analysis using SYBR Green.  The GC or AT-rich sequence confers 
SNP-specific DNA melting Temperature (Tm).  Our SNP genotyping method, named SYBR 
MAMA, is rapid, high capacity, and cost-effective.  In addition, this SYBR MAMA method 
can genotype two SNP signatures in a single assay, thus allowing for greater range of infor-
mation and increasing cost-effectiveness.  Other rapid SNP genotyping methods are signifi-
cantly more expensive and the genotyping is limited to a single SNP signature, while 
cheaper methods are very time consuming.  We applied this SYBR MAMA method on Fran-
cisella tularensis, the bacterial pathogen that causes tularemia and is a classified bioterror-
ism agent. This pathogen has four subspecies and the virulence is highly subspecies-
dependent so molecular assays that allow rapid and accurate identification are highly valu-
able.  We exhibit data validating three SYBR MAMA assays:  F. tularensis-specific, F. tu-
larensis subspecies Type A-specific, and F. tularensis subspecies Type B-specific, as well 
as a duplex assay that combined the SNP-signatures for Type A and Type B. 
 
 
Analysis of regulators in a mushroom pathogen .  
 
Danica Buzniak (U), Michael Berg, Christine Dobbin, and Valerie Stout- Arizona State Uni-
versity, Tempe, AZ.  
Keywords: Pseudomonas tolaasii, tolaasin, sypB::lacZ 
 
 Pseudomonas tolaasii is a bacterium that causes brown-blotch disease on white but-
ton mushrooms (Agaricus bisporus) by releasing a toxin, tolaasin, into its environment. To-
laasin is both necessary and sufficient alone to cause disease, although expression is not 
constitutive.  While genes that are involved in regulating tolaasin are largely unknown, this 
study describes the identification of new putative regulators. To find positive regulators of 
tolaasin, transposon mutagenesis was performed in a strain of P. tolaasii in which a tolaasin 
biosynthesis gene, sypB, is fused to the lacZ reporter. Transposon mutagenesis created 
random mutations in the chromosome, which were screened for decreased expression of 
sypB::lacZ. This gene, when knocked out, caused the bacteria to stop producing tolaasin 
and was identified as a transcriptional regulator in the LysR family. The second approach 
involved identifying both positive and negative regulators of tolaasin introducing a plasmid 
library of P. tolaasii chromosome fragments into a sypB::lacZ strain. With this method, four 
putative negative regulators have been identified by causing reduced sypB::lacZ expres-
sion, Characterization tests have been performed on one mutant, designated Mutant 1, to 
examine the effects of the mutation on traits associated with the wild-type phenotype. More 
research will be done to further characterize the other mutants and recreate the LysR mu-
tant using PCR and cloning methods. 
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Cloning, expression, and purification of serine/thr eonine protein kinases, PknK and 
PknL of Mycobacterium tuberculosis .  
 
Gwendolyn Clay (U), Vandana Malhotra, and Josephine Clark-Curtiss- School of Life Sci-
ences, Arizona State University, Tempe, AZ.  
Keywords: Mycobacterium tuberculosis, Ser/Thr protein kinases 
 
 Mycobacterium tuberculosis (M. tb) has 11 eukaryotic-like serine/threonine protein 
kinases.  These kinases appear to function in virulence, stress response, and regulation of 
development. Little is known of the mechanisms of regulation or of possible signaling func-
tions. In the Clark-Curtiss laboratory, selective capture of transcribed sequences (SCOTS) 
was used to identify genes that were differentially expressed in macrophages. Both protein 
kinase K (PknK) and protein kinase L (PknL) were found to be differentially expressed in 
macrophages and so may function in mycobacterium virulence and pathogenesis.  In order to 
better understand the role of these kinases, we purified these proteins and generated anti-
bodies against them.  The regions of the pknL and pknK genes containing the active sites 
were cloned into the pGEX-4T2 expression vector to produce recombinant GST-fusion pro-
teins. PknL and PknK proteins were expressed in E. coli and confirmed with SDS-PAGE and 
Western Blot. The purified PknL is being used to produce antibodies in rabbits. Since the re-
combinant PknK contains the active site, the fusion protein was cleaved using thrombin 
beads and activity was confirmed by autophosphorylation using a kinase assay. This project 
is part of the Clark-Curtiss lab's overall goal of understanding the fundamentals of patho-
genesis and virulence in Mycobacterium tuberculosis. 
 
  
Burkholderia mallei capillary electrophoresis unive rsal tail mismatch amplification mu-
tation SNP assay .  
 
Julia Dale  (U), Molly Matthews, Andrew Liguori, Heidie Hornstra, Talima Pearson, Amy Vo-
gler, Paul Keim, and David M. Wagner- The Center for Microbial Genetics and Genomics at 
Northern Arizona University, Flagstaff, AZ.  
Keywords: Burkholderia mallei, Single Nucleotide Polymorphism assay 
 
 Pus-forming cutaneous infections, excessive tearing of the eyes, and light sensitivity 
are symptoms of the disease glanders, an equine disease caused by the bacterium 
Burkholderia mallei. Although there have been human cases of glanders reported, it mostly 
affects equines and is commonly found in Africa, Asia, the Middle East, and Central and 
South America. Furthermore, glanders is also considered to be a serious bioterrorist threat 
and was used as a biological weapon against military horses and humans during both world 
wars (1). Because of its use as a biological weapon and the health hazards it presents the 
epidemiological tracking of B.mallei has become more widespread than in the past (2). In this 
study, we observe Single Nucleotide Polymorphisms (SNPs) of Burkholderia mallei and their 
importance in Multilocus Sequence Typing (MLST). Currently, there are only two known se-
quence types (ST) of B.mallei: ST40 and ST100. A single SNP is the only difference between 
these two sequence types. Here we use a novel approach that utilizes a capillary electropho-
resis instrument to genotype this SNP. In doing so, we can quickly and effectively sequence 
type any unknown sample of B.mallei. Considering previous data, we hypothesized that Se-
quence type 40 was more prevalent than ST100. Using the newly developed assay to screen 
all 90 of our B.mallei isolates we determined that 85 samples were ST40, 5 samples were 
ST100, and implied that two samples may have been incorrectly sequenced or mutated. 
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Bacteriophage dynamics of Flagstaff, AZ soils .  
 
K Eilers  (U), M Watwood, and E Schwartz- Northern Arizona University, Flagstaff, AZ.  
Keywords: bacteriophage, soil 
 
 Viruses are the most abundant biological entities on the planet; however, the ecol-
ogy of bacteriophage in soil is not well understood.  Bacteriophage are both morphologically 
(as can be viewed through electron microscopy) and genetically diverse.  Although there is 
not a single conserved gene universal to all bacteriophage, a T7-like DNA polymerase gene 
has been identified among Podophages (a type of dsDNA bacteriophage) that is relatively 
conserved.  The T7-like DNA polymerase sequence is not found outside of the unique PUP 
clade of T7-like podophages, which constitute a diverse group of environmental phage. Two 
degenerate primers, HECTOR and PARIS, have been designed by Breitbart and Rohwer to 
amplify the T7-like DNA polymerase gene (Breitbart et al.). The goal of this study is to ana-
lyze overall viral diversity in two different soils near Flagstaff, AZ through the use of Trans-
mission Electron Microscopy and to detect and study the diversity of HECTOR and PARIS 
bacteriophage at these sites through the use of clone libraries.  Viral abundance will also be 
quantified (through Yo-Pro staining) in four Northern Arizona soils in relationship to eleva-
tion and moisture content.  This project was supported by an IGERT Undergraduate Pro-
gram grant. 
 
 
Assessment of anti-microbial activity of spectrashi eld 9900 respirator .  
 
Florence Fong  (G)- University of Arizona, Tucson, AZ.  
 
 Silver and copper are both known to have antimicrobial properties. The purpose of 
this study was to assess the anti-viral properties of a silver and copper ion fiber technology, 
which could be used for a SpectraSHEILD 9900 Respirator.  The viruses chosen are com-
mon respiratory viruses, Adenovirus-2 (AD-2), Human coronavirus 229E (HuCoV 229E), 
Influenza A and Rhinovirus. The test materials were obtained from Foss Manufacturing, 
Hampton, NH and sewn into 2.5 cm x 2.5 cm squares for testing.  A total of 100ul of virus 
was placed onto the fabric material and a vortex elution method followed after incubation.  
Virus infectivity was determined by the Tissue Culture Infectious Dose 50% (TCID50) 
method. 
 
 
A comparative genomics approach to understanding th e biosynthesis of the UV-A 
sunscreen scytonemin in cyanobacteria .  
 
Kendra Harris (U), T. Soule, V. Stout, and F. Garcia-Pichel- Arizona State Univeristy, 
Tempe, AZ.  
Keywords: genomics, cyanobacteria, sunscreen 
 
 The lipid soluble pigment scytonemin is a common sunscreen used by some cyano-
bacteria for protection against UV-A radiation.  UV-A generates singlet oxygen radicals 
which are absorbed by scytonemin due to the fused heterocyclic nature of the molecule.  
Currently, the evolutionary origins of scytonemin are not well understood although it is hy-
pothesized that the emergence of oxygen in the environment would have provided the se-
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lective pressure necessary for the evolution a UV-A sunscreen, specifically scytonemin. Ad-
ditionally, the type of evolution, whether convergent or parallel, is difficult to determine from 
the 16S rRNA phylogeny since the scytonemin-producing strains are widely dispersed.  In 
this study, the evolutionary history of scytonemin biosynthesis will be examined using a mo-
lecular approach. Previously our lab identified a series of genes associated with scytonemin 
biosynthesis. Among those cyanobacteria with sequenced genomes, only four possess 
these scytonemin-associated genes. Using these known sequences, we have developed 
primers based on consensus regions for use in PCR amplification. Our goal is to amplify 
scytonemin-associated genes in several unsequenced cyanobacterial strains which have 
been shown to produce scytonemin. We will then use these sequences in a phylogenetic 
analysis to better understand the evolutionary history of scytonemin biosynthesis. 
 
 
Determining inactivation rates of viruses on indoor  surfaces .   
 
Jessica Henley  (G) and Dr. Charles Gerba- University of Arizona, Tucson, AZ.  
Keywords: fomite, viral surrogate, inactivation rate 
 
 Data is lacking regarding the survival of pathogens on fomites.  This information is 
necessary for the development of risk management models.  Using surrogate viruses is 
beneficial in gathering inactivation data that may be extrapolated to model environmentally 
transmitted pathogens.  In this work, MS-2 coliphage, P22 bacteriophage, and poliovirus 
type-1 (PV-1) were used as surrogates to study the persistence of animal viruses on 
fomites. For each virus, a suspension in phosphate buffer was made and a total of 100 ?l 
was inoculated in ten 10 ?l droplets on stainless steel, cotton fabric, and laminar surfaces.  
Surfaces were maintained at room temperature and 40-60% relative humidity.  Samples 
were collected at various times for up to 20 days after inoculation.  Surfaces were sampled 
by placing each surface in 10 mL of phosphate buffer and vortexing for 1-2 minutes.  Sam-
ples were assayed to determine the number of infective viruses recovered from the sur-
faces.  MS-2 and P22 experienced a 4 log reduction on cotton within the first 24 hours, 
whereas PV-1 did not experience a 4 log reduction on cotton until nearly 20 days.  All of the 
viruses were reduced by 1 log on stainless steel within the first 2-3 days.  MS-2 and PV-1 
had similar inactivation rates on laminar and declined in titer by 1 log within 1-2 days.  P22 
appears to inactivate more rapidly with a 3 log reduction within 24 hours.  These data sup-
port that both virus type and surface type play significant roles in virus inactivation rates. 
 
 
Analysis of mechanisms of genomic instability in ye ast .  
 
J.G. Lonjaret  (U), P. Chan, T. Weinert, and A.E.M. Adams- Northern Arizona University, 
Flagstaff, AZ; University of Arizona, Tucson, AZ.  
Keywords: cancer, Saccharomyces cerevisiae, yeast, genomic instability, non-homologous 
recombination 
 
 Cancer is the proliferation of cells through uncontrollable cell division, often triggered 
by an accumulation of genetic mutations. We are using Saccharomyces cerevisiae (yeast) 
to study genomic instability - one of the mechanisms by which mutations arise. We are us-
ing an assay in which yeast cells that have undergone chromosome rearrangement and 
loss give rise to sectored colonies on selective media. Using this assay, we have initiated a 
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study to look for Saccharomyces cerevisiae genes that, when over-expressed, increase the 
instability of the yeast genome, as assayed by increased colony sectoring. A library of yeast 
genes in high-copy number plasmids was screened for those plasmids that increase colony 
sectoring (Chan et al). Surprisingly, several of the plasmids that were identified turned out to 
have E. coli inserts (presumably picked up during amplification of the plasmids in E. coli). The 
finding that such plasmids can also cause an increase in yeast genomic instability suggests 
that non-homologous recombination of DNA sequences into the genome of yeast may cause 
chromosome breakage and rearrangement. In the present study, we are examining the ef-
fects of non-homologous DNA insert-size on genomic instability. The results of this study will 
shed light on mechanisms by which genomic instability occurs.  
 
 
Characterization of relBE-like toxin antitoxin modu les in Mycobacterium tuberculosis .  
 
Shaleen B. Korch , Heidi Contreras and Josephine Clark-Curtiss- The Biodesign Institute at 
Arizona State University, Tempe, AZ.  
Keywords: Mycobacterium tuberculosis, toxin, antitoxin, relBE 
 
 As an intracellular pathogen, M. tb must sense and respond to environmental 
changes.  One prokaryotic stress response involves toxin-antitoxin (TA) modules; protein 
pairs characterized by their genetic organization, toxin-antitoxin protein interactions and 
growth inhibition and rescue phenotype under adverse conditions.  M. tb encodes 60 TA-like 
pairs, three of which are relBE-TA-like gene pairs. Characterization of M. tb rv1247c-rv1246c, 
rv2865-rv2866, and rv3357-rv3358 genes revealed that they are bona fide relBE TA mod-
ules.  First, all three relBE gene pairs are organized as typical TA operons with the antitoxin, 
relB, located upstream of the toxin, relE. Three relBE1 transcriptional start sites were identi-
fied and autoregulation studies revealed that in M. smegmatis, RelB1 and RelB2 induce op-
eron expression, whereas protein pairs RelBE1 and RelBE2 repress expression.  Secondly, 
in M. smegmatis, over expression relE results in growth inhibition, with cell growth resuming 
upon expression of each toxin?s cognate relB antitoxin. Third, akin to other TA proteins, 
RelBE proteins interact with one another, with RelB neutralizing the RelE effect. Finally, using 
SCOTS analysis, expression of relE1, relE3 and relB2 was observed 110 hr post M. tb infec-
tion of human macrophages. Overall, we have confirmed for the first time that M. tb does in-
deed possess functional relBE TA systems.  As the search for latency-promoting factors con-
tinues in M. tb, the study of M. tb TA modules is of fundamental importance to determine their 
potential role in M. tb pathogenesis and latency. 
 
 
Detecting genomic diversity in the capsular polysac charide gene cluster of 
Burkholderia pseudomallei using real-time PCR.  
 
Andrew P. Liguori  (U), Jennifer Ginther, Benjamin Leadem, Zeina Ziade, Amy J. Vogler, 
Paul Keim, David M. Wagner and Apichai Tuanyok- The Center for Microbial Genetics and 
Genomics at Northern Arizona University, Flagstaff, AZ.  
Keywords: melioidosis, Burkholderia pseudomallei, genomics, capsule, virulence 
 
 Burkholderia pseudomallei is a soil-dwelling, saprophytic bacterium and the causative 
agent of melioidosis, a disease endemic to Northern Australia and Southeast Asia. In North-
eastern Thailand, melioidosis accounts for 20% of all blood-borne infections and is associ-
ated with a mortality rate of about 40% regardless of treatment. The synthesis of the B. pseu-
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domallei capsule, an essential element in its pathogenesis, is regulated by a cluster of 14 
genes that are present in B. pseudomallei but absent in Burkholderia thailandensis, a non-
pathogenic genetic relative. Because these genes are essential for pathogenicity, we ex-
pected them to be conserved in all clinical isolates but not necessarily in all environmental 
isolates. In this study, we focused on wcbG, a capsular gene encoding a putative phenyla-
lanyl-tRNA synthetase protein, and used bioinformatics-based searches to develop a highly 
sensitive SYBR? Green based real-time PCR assay in order to assess the prevalence of 
wcbG. This assay was screened against a panel of 88 geographically, epidemiologically 
and genetically diverse B. pseudomallei isolates. Among those tested, the presence of 
wcbG was conserved in all Asian isolates as well as all Australian clinical isolates but was 
variable in Australian environmental (non-clinical) isolates. Given that wcbG is conserved in 
100% of clinical isolates from both Asia and Australia, these data support the hypothesis 
that wcbG is essential to B. pseudomallei pathogenicity. 
 
 
Role of transcription in stationary phase mutagenes is in B. subtilis .  
 
Holly Martin  (G), Ronald E. Yasbin, and Eduardo Robleto- University of Nevada, Las Ve-
gas, NV.  
Keywords: transcription-associated mutagenesis, adaptation, B. subtilis 
 
 Our understanding of how mutations are generated invokes random and growth-
dependent processes.  Mutations arise in actively growing cells due to mistakes during DNA 
synthesis or unrepaired damaged DNA.  Very little is known about mutagenic processes in 
cells in non-dividing conditions.  How are these mutations generated?  Answering this ques-
tion will provide new insights into evolutionary processes and mechanisms that increase 
genetic diversity in conditions of stress in all organisms.  Stationary phase mutagenesis is 
defined as the accumulation of mutations during conditions of no growth or conditions of 
stress.  In cells of differentiated tissue, this process may explain the generation of mutations 
that lead to neoplasia.  While more is known about how DNA synthesis and repair systems 
contribute to mutagenesis, less is known on the role of transcription in the accumulation of 
mutations.  It has been hypothesized that when transcription is increased the accumulation 
of mutations will also increase.  We test the transcription associated mutagenesis hypothe-
sis by modulating the level of transcription of a defective leuC allele; our assay measures 
reversion to leucine prototrophy in stationary phase conditions.  Transcription of the defec-
tive leuC allele is modulated by altering the amount of isoleucine in the growth medium.  In 
reducing amounts of isoleucine, transcription of the leuC allele is increased.  Our results 
suggest an inverse correlation between the amount of isoleucine in the environment and the 
accumulation of revertants.  This research provides strong support for the transcription as-
sociated mutagenesis concept. 
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Phylogenetic analysis of anthrax using a novel, cos t-effective genotyping method .  
 
M. Matthews (U), J. Allred , J. Beaudry , J.M. Schupp , A.Vogler, P. Keim, and D.M. Wag-
ner- Keim Genetics and Genomics Lab, Flagstaff, AZ.  
Keywords: anthrax, Anthracis, phylogenetics, methods 
 
 Bacillus anthracis, the causative agent of anthrax, is found in the soils of pastoral 
regions throughout the world. The affected populous is largely ungulates, and their resulting 
animal products, through trade, can transmit the pathogen to humans. Accurate molecular 
typing methods are vital for understanding the global distribution and evolutionary relation-
ships among B. anthracis strains One powerful typing strategy involves the use of single 
nucleotide polymorphisms (SNPs), which are highly stable DNA markers that lend them-
selves to reliable genotyping Although many methods, such as TaqMan real-time PCR, 
have been developed to interrogate the phylogenetic quality of SNPs, these can be time-
consuming and cost prohibitive. A novel method was developed that utilizes capillary elec-
trophoresis, which is a common and more cost-effective platform. The method combines the 
mis-match amplification mutation assay (MAMA) with a universal tail labeling system that 
adds to its economic power. Additionally, this capillary universal-tail MAMA analysis 
(CUMA) allows for a multiplexed injection with automated scoring. A set of 20 canonical 
SNP (canSNP) markers were used to validate the effectiveness of this method and to deter-
mine the quality of several novel canSNP genetic markers. In addition, a newly obtained 
and poorly defined C-Branch isolate was included in the validation strain panel. This method 
proved comparable to previous methods on the basis of cost and labor, while maintaining 
genotypic accuracy. When real-time PCR technology and instrumentation are unavailable or 
cost-prohibitive, CUMA is a powerful alternative for SNP genotyping. 
 
 
Growth rate study of two Arctic algae over a range of temperature and salinity .  
 
Rebecca Mestek (U), Charles Baysinger, Kate Meltzer, Brian Eddie, and Susanne Neuer- 
School of Life Sciences, Arizona State University, Tempe, AZ.  
Keywords: algae, arctic, growth rate, temperature, salinity 
 
 Studying the arctic regions is becoming increasingly important as the climate changes. As 
global ocean temperatures rise and salinity variability increases due to sea-ice melting, the 
study of arctic primary producers becomes more relevant. The diatom Melosira arctica and 
the dinoflagellate Polarella glacialis are Arctic algae living in both the open ocean as well as 
in the brine channels transecting sea-ice. M. arctica was isolated by us from an ice core 
taken from Barrow, Alaska and P. glacialis was originally isolated from the water column in 
Baffin Bay, Canada, and obtained from the Bigelow culture collection. The algae were cul-
tured in salinities of 5, 10, 30, 50 and 70? and at 0, 5, and 10°C. Chlorophyll a measure-
ments and cell counts were used to assess growth rates. Data show that M. arctica and P. 
glacialis are able to grow at a relatively unaffected rate at temperatures of 0 and 5°C, with 
salinities of 10 and 30? (latter represents open ocean salinity). Growth decreased at 5 and 
50?, with a dramatic cut in growth rate observed at 70?. These data suggest slight in-
creases in temperature and decreases in salinity may not impact the growth rate of these 
two Arctic primary producers; however salinities that drop below 10? or rise above 50? may 
cause a decline in production. 
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Point-of-use drinking water devices for assessing m icrobial contamination in fin-
ished water and distribution systems .  
 
Syreeta L. Miles  (G), Ian L. Pepper, Charles P. Gerba, and Kelly A. Reynolds- University of 
Arizona, Tucson, AZ.  
Keywords: point-of-use, drinking water quality, indicator bacteria  
 
 The objective of this study was to develop a method to monitor the microbial quality 
of treated drinking water at the tap utilizing point-of-use (POU) filter systems that are placed 
in water vending machines.  Seeded experiments, using E. coli and bacteriophage MS-2 
were performed on: i) new filters; ii) artificially aged filters; and iii) filters that had been used 
in the field (naturally aged filters) to evaluate the efficiency of recovery of these organisms 
from the filter set (30 micron, 5 micron, solid block carbon (SBC)).  SBC filters had the high-
est recovery of the organisms with an average retention of 27% and 5% for E. coli and MS-
2, respectively.  Subsequently, tap water supplies were monitored in vending machines 
throughout Southern Arizona using the SBC filters.  A total of 48 filters were surveyed for 
the presence of total coliforms, E.coli, Enterococci, Cryptosporidium, enteroviruses, and no-
roviruses.  Out of 48 SBC filters 56.3% were positive for at least one organism.  The num-
ber of filters positive for total coliforms, E.coli, Enterococci, and enterovirus was 13, 5, 18, 
and 3 respectively.  No filters were positive for noroviruses or Cryptosporidium.  These re-
sults suggest that the SBC filter can effectively monitor large volumes of treated drinking 
water and therefore monitoring with this method can be very beneficial to the community as 
it can allow for an assessment of exposure to pathogens and associative risks.  It will also 
aid in the tracking of outbreaks, and the determination of the microbial pathogen load during 
all stages of an outbreak. 
 
 
Novel group of heterotrophic nitrogen-fixing bacter ia detected by 15N stable isotope 
probing .  
 
Ruth M. Potrafka 1, Daniel Buckley2, Ferran Garcia-Pichel1- 1Arizona State University, 
Tempe, AZ 2Cornell University, Ithaca, NY.  
 
 Biological soil crusts (BSCs) are mm to cm thick microbial communities that play a 
significant role in soil stabilization and nutrient import in arid lands around the world. BSCs, 
and in particular their phototrophic heterocystous cyanobacteria, are the major nitrogen fix-
ers in deserts. The newest (light) crusts, however, are dominated by pioneer cyanobacteria, 
i.e. Microcoleus spp., which do not fix nitrogen in culture. The question is, who is fixing nitro-
gen in these light crusts and how do we identify them? We used 15-N2 stable isotope prob-
ing, which is an effective tool for identifying uncultured functional components of microbial 
communities, to identify nitrogen-fixing heterotrophic bacteria in light desert BSCs with ce-
sium chloride density gradient fractionation of DNA and 16s rDNA denaturing gradient gel 
electrophoresis (DGGE) for identification.  A new N-fixer sequence within the Rhizobiaceae 
was identified and novel sequences of heterotrophic N2-fixers recovered form a new clade 
within the Actinobacteria. 
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Inducible alleles under selection are prone to muta tion in Bacillus subtilis .  
 
Christine Pybus  (G), Ronald E. Yasbin, and Eduardo Robleto- University of Nevada, Las 
Vegas, NV.  
Keywords: transcription-associated mutagenesis, adaptive mutagenesis, evolution 
 
 Stationary phase (or, adaptive) mutagenesis is a process by which non-dividing cells 
acquire potentially beneficial mutations as a response to stress.  Although the generation of 
adaptive mutations is essentially stochastic, many studies in both Escherichia coli and Ba-
cillus subtilis have demonstrated that genetic processes are involved in this phenomenon. 
One question, however, is how do adaptive mutations form before the generation of delete-
rious mutations results in genetic load? An intriguing possibility is the role of transcription in 
this phenomenon. Here we demonstrate in an experimental construct how transcription in-
fluences the accumulation of adaptive mutations. We placed a mutated allele, leuC427, un-
der the control of an inducible promoter and assayed the level of Leu+ reversion in condi-
tions of leucine starvation. Our results demonstrate that, in the presence of inducer, rever-
sion to leucine prototrophy increased significantly. Since transcription is a ubiquitous bio-
logical process, the transcription-associated mutagenesis hypothesis is relevant to the gen-
eration of mutations in diverse organisms. Stationary phase mutagenesis can provide a 
strategy for escape from growth-limiting conditions, as well as contribute to evolutionary 
processes. 
 
  
Tracking microorganisms responsible for toluene deg radation in environmental sam-
ples using stable isotope probing with H218O .  
 
M. Scales (U), E. Schwartz, and M. Watwood- Northern Arizona University, Flagstaff, AZ.  
Keywords: toluene, stable isotope probing, H218O, soil, wastewater 
 
 Microbiologists in the field of bioremediation face two major problems:  the challenge 
of identifying microorganisms that are actively growing and degrading pollutants within a 
complex environment and the lack of solid scientific evidence that directly links the disap-
pearance of pollutants to specific microbial populations (Schwartz 2007, Hanson et al. 
1999).  The purpose of this research is to track and determine the identities of toluene-
degrading microorganisms in environmental samples of soil or wastewater by using stable 
isotope probing with H218O.  Since toluene is a common contaminant in many natural systems 
and toluene-degrading microorganisms are likely to be present, surviving cells will incorpo-
rate 18O from H218O into their DNA during growth, therefore labeling new cells with the 
heavier isotope 18O.  DNA labeled with 18O can be isolated and analyzed to identify the 
organisms that grew on toluene.  
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Standard operating procedure for the fate of prions  in land applied biosolids .  
 
Kazue Takizawa  (G), Charles P. Gerba and Ian L. Pepper- University of Arizona, Tucson, 
AZ.  
Keywords: prion, ScN2a, biosolid, ELISPOT 
 
 A prion, short for proteinaceous infectious particle, is believed to be a type of infec-
tious agent composed only of protein. The cellular isoform of prion protein (PrPC) is found 
on the membranes of cells even in healthy people and animals. The infectious isoform of 
PrPC is known as the disease-causing isoform or scraipe prion (PrPSc), which has more 
??-sheet content in the disease form of the molecule, rather than normal structure of ??-
helix. Historically, scrapie has been the most common transmissible spongiform encephalo-
pathy (TSE) in animals. Domestic wastewater treatment plants produce biosolid during the 
process of treatment. Biosolid use is good for recycling natural resources. However, there 
are several sources of prions that may be a concern in biosolids from animal rendering and 
meat processing facilities. Even though there is a possibility of PrPSc in biosolids, there are 
no available analytical methods for determining PrPSc in biosolids. Scrapie-infected mouse 
neuroblastoma cells (ScN2a) are used to detect the amount of PrPSc by using PrP antibod-
ies. The primary antibody is PrP antibody ICSM 18, and the secondary antibody is Strepta-
vidin Alkaline phosphatase-conjugate. The alkaline phosphatase substrate develops into 
dark spots on the membrane indicating a single prion for each plaque. Plaques are counted 
under a microscope using an ELISPOT plate. The result of this research will provide infor-
mation on the fate of prions in biosolids under different temperature and moisture condi-
tions. Thus, the protocol can be used to estimate the natural degradation rate of prions in 
biosolids produced in wastewater treatment plants. 
 
  
Effects of cattle grazing on soil moisture, nitroge n, and microorganisms .  
 
Zachary Walker  (U) and Egbert Schwartz- Northern Arizona University, Flagstaff, AZ.  
Keywords: cattle grazing, soil ecosystems, arid grassland, bacterial fungal ratios 
 
 Cattle grazing, common in the southwestern United States, can alter soil fertility and 
change soil ecosystems. A better understanding of how grazing impacts soil is necessary to 
ensure productive and functioning soil ecosystems. Soil moisture and nitrogen were meas-
ured from three different sites within an arid grassland in northern Arizona: an open range-
land and two cattle enclosures. The first enclosure had been without cattle grazing for one 
year, while the second enclosure was not grazed for five years. The average soil moisture 
percentage for the openly grazed area, non-grazed area for one year, and non-grazed area 
for five years was 1.8, 2.1, and 1.9% respectively. Average NH4+ concentrations were 9.19 
mg/kg, 6.37 mg/kg, and 4.94 mg/kg of dry soil for the openly grazed area, non-grazed area 
for one year, and non-grazed area for five years respectively. Soil moisture results suggest 
that there is no significant difference in soil moisture caused by grazing. The nitrogen data 
results show a correlation between increased soil nitrogen levels and grazing. Bacterial to 
fungal ratios, as determined by measuring the abundance of bacterial 16S rRNA genes or 
fungal intergenic transcribed spacer sequences through realtime PCR reactions, will be 
measured to further characterize the impact of cattle grazing. 
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Talks and poster sessions will be held in/by LSE 104 & 106 
 

* See comments below the map regarding Visitor Parking 
 

* To get to the banquet follow University Dr. east 
until you reach Priest Dr. (see map on following page) 

then follow Priest south until you arrive at the Inn  

 
The official ASU Tempe campus map pdf is available here: 

 
http://www.asu.edu/map/pdf/asu_map_tempe_2008.pdf 

WHERE? 
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Banquet 
 

Fiesta Inn 
2100 South Priest Drive 

Tempe, AZ 85282 
(480) 967-1441  
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ASM Arizona-Southern Nevada Branch  
Annual Meeting 2008 

 
SCHEDULE - QUICK VIEW  
 
 
7: 00 - 8:15 Registration (Life Sciences E wing - near entrance to LSE 106) 
 
8:15 - 8:30  Welcome and Overview (LSE 106) 
 
8:30 - 9:45 ASM Branch Lecture: Tina Henkin , The Ohio State University 
  “From ribosome to riboswitch: sensing metabolic signals with nascent  
  RNA transcripts” 
     
9:45 - 10:15 New Lab Lecture: Matthew Sullivan , University of Arizona 
  “How ocean cyanobacterial viruses impact the global photosynthetic  
  engine” 
 
10:15 - 10:45 New Lab Lecture: Jens Appel , Arizona State University 
  “Microbial hydrogenases: towards biohydrogen production” 
 
10:45 - 11:00   Coffee Break 
 
11: 00 - 12:40  Parallel Session I 
    
   A:  Molecular Biology I (LSE 106) 
 
    B:  Ecology and Evolution I (LSE 104) 
 
12:40 - 1:15  Lunch - outside, under “bridge” - near entrances to LSE 104 & 106 
 
1:15 - 2:30   Poster Session- Social Sciences Atrium 
 
2:30 - 4:10    Parallel Session II 
   
   A: Virology and Vaccine Development (LSE 106) 
 
   B: Ecology and Evolution II (LSE 104) 
 
4:10 - 4:20 Coffee Break 
 
4:20 - 6:00 Parallel Session III 
 

A: Molecular Biology II (LSE 106) 
 
B: Applied and Environmental Microbiology (LSE 104) 

 
6:30 …. Banquet - Fiesta Inn (see map on previous page) 

 


