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President’s Welcome 
 
 
 
Dear Colleagues,		
 
 
It is my pleasure to welcome you to Jackson, Mississippi for the 2018 Annual Meeting of the South 
Central Branch of the American Society for Microbiology. The University of Mississippi Medical 
Center has graciously supported hosting this year’s meeting. I would like to thank the organizer of 
this year’s meeting, Dr. Larry McDaniel from the Department of Microbiology and Immunology, for 
his efforts in developing this year’s program. I am very grateful for the time and effort that all of the 
organizers and student volunteers have provided in preparing for and hosting this conference.	 
 
I am very excited about this year’s meeting!  We have a fantastic keynote speaker, Dr. Terje Dokland 
from the Department of Microbiology at the University of Alabama at Birmingham. Dr. Dokland will 
present an American Society for Microbiology Distinguished Lecturer presentation at the invitation of 
the South Central Branch of ASM. We also have multiple faculty and student speaker sessions as 
well as a poster session planned which includes the following topic areas: Pathogenic Microbiology, 
Immunology and Virology, and Applied and Environmental Microbiology. In addition, we have a 
special panel for students and postdoctoral fellows in which experts in multiple scientific fields will 
discuss their career paths in science and education. 
 
Thank you also to the sponsors who have made this meeting possible. The acknowledgement page 
of the program has a list of all of those that have helped with this conference. 		
 
Last, but not least, I would like to thank each of the attendees for continuing to support your ASM 
branch!  THANK YOU ALL!	 
 
Best wishes, 
 

 
Dr. Jon S. Blevins, ASM South Central Branch President 
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Meeting Agenda 
 

Friday, November 2, 
2018 

Foyer Hall 1 
(SM122) 

Hall 2 
(SM124) 

Hall 3 
(SM324) 

12.00 pm -12.45 pm Registration    
12.45 pm -1.00 pm  Welcome   
1.00 pm – 2.15 pm  Bacteriology 

(Selected from 
Abstracts) 

Virology  
(Selected from 

Abstracts) 

 

2.15 pm – 2.30 pm Coffee Break    
2.30 pm – 3.30 pm  Pathogenesis 

(Selected from 
Abstracts) 

Virology 
(Selected from 

Abstracts) 

 

3.30 pm – 4.00 pm Poster Setup    
4.00 pm – 5.30 pm  Pathogenesis 

(Selected from 
Abstracts) 

Immunology 
(Selected from 

Abstracts) 

Applied Microbiology 
(Selected from 

Abstracts) 

5.30 pm – 7.00 pm Poster Presentation 
Reception 

(Drinks/Small-Plates) 
 

   

     
Saturday, 

November 3, 2018 
    

7.45 am – 8.45 am Light Breakfast and 
Coffee 

   

8.00 am – 9.00 am     

9.00 am – 10.00 am  Keynote Speaker: 
Dr. Terje Dokland 

  

10.00 am – 10.20 am  ASM CEO:  
Dr. Stefano Bertuzzi 

  

10.20 am – 10.35 am Coffee Break    
10.35 am – 12.35 pm  Invited Speakers 

(Virology & 
Immunology) 

Invited Speakers 
(Host response and 

pathogenesis) 

Invited Speakers 
(Applied & 

Environmental 
Microbiology) 

12.35 pm – 1.30 pm Lunch (provided)    
1.30 pm – 2.30 pm  Randall Lecture 

(Dr. Jason Bodily) 
  

2.30 pm – 2.45 pm  Awards + Business 
Meeting 

  

2.45 pm Meeting Adjourned    

 
 
 

Scientific Career Panel Room: SM323-4 
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Keynote Speaker 

 

Saturday, November 3, 2018, 9.00 am – 10.00 am, SM122 

We are pleased to have Dr. Terje Dokland as our American Society for Microbiology 
Distinguished Lecturer at this year’s branch meeting. 

Dr. Terje Dokland, Professor of Microbiology, University of Alabama at Birmingham 

“Staphylococcus aureus bacteriophages and the mobilization of pathogenicity islands: a 
cryo-EM study” 
 

My lab uses a hybrid approach combining cryo-electron 
microscopy, three-dimensional reconstruction, X-ray 
crystallography, NMR and other biochemical and 
biophysical approaches to study the structures of viruses, 
bacteria and proteins involved in viral and bacterial 
pathogenicity. Our main method is cryo-electron 
microscopy (cryo-EM), which allows imaging and structure 
determination of macromolecules from proteins to entire 
cells in their native state. With recent developments in cryo-
EM technology, it is now possible to reach near-atomic 
(<4A) resolution for many types of specimens. As director 
of the UAB cryo-EM facility, I assist many users across UAB 
with their EM needs. Our main project is on the 
bacteriophage-mediated mobilization of Staphylococcus 
aureus pathogenicity islands (SaPIs). S. aureus is a 
ubiquitous commensal on human skin and mucosal 
epithelia, but is also an opportunistic pathogen that is 
associated with a range of pathogenic conditions in humans 
and animals. The emergence of virulent strains of S. aureus 

that are resistant to a range of antibiotics has become a significant public health problem. Many 
virulence determinants in S. aureus are carried on mobile genetic elements, such as SaPIs, 
which are 10-20 kb genomic islands that often carry genes for superantigen toxins. Normally 
stably integrated into the host genome, the SaPIs are mobilized upon infection with certain 
“helper” bacteriophages, leading to the packaging of the SaPI genome into phage-like 
transducing particles using structural proteins encoded by the helper phage. Mobilization is a 
multi-step process that involves derepression, excision and replication of the SaPI element, 
followed by assembly, DNA packaging and release of the transducing particles. We study the 
factors involved in the various steps of this mobilization process using a combination of genetics, 
biochemistry and structural approaches, including cryo-EM and 3D reconstruction, X-ray 
crystallography and NMR. We also apply cryo-EM methods to a range of other collaborative 
projects on a variety of viruses, prokaryotic cells and exosomes. 
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Charles C. Randall Lectureship 
 

Saturday, November 3, 2018, 1.30 pm – 2.30 pm, SM122 

Dr. Jason M. Bodily, Assistant Professor, LSU Health Sciences Center, Shreveport, LA 

“Regulation of innate immune response genes by human papillomavirus type 16” 
 
 

Major Research Interests:  

Human papillomavirus pathogenesis, viral-host 
interactions, viral oncogenesis 

Human papillomaviruses (HPVs) are the causative 
agents of cervical and other cancers.  As part of their 
normal life cycles, these small DNA viruses infect 
stratified epithelia and establish persistent infections, 
usually resulting in minor hyperproliferation, but 
occasionally progressing to malignancy.  My interest is 
in the viral-host interactions that enable HPVs to persist 
and multiply.  We can model all phases of the viral life 
with both wild-type and genetically modified viruses 
using a variety of cell culture techniques, including 
organotypic culture, to establish persistent HPV 
infections in vitro.  Major life cycle events, functions of 
viral and host genes, and the host cell response to 
infection are studied using the techniques of molecular 

biology.  Current focus in the laboratory is on the interaction of cellular and viral regulatory 
proteins to control viral and cellular gene expression, how viral manipulation of cellular genes 
affects interaction between infected epithelia and neighboring stroma, and how these changes 
lay the groundwork for cancer development.    
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Chief Executive Officer, American Society for Microbiology 

Saturday, November 3, 2018, 10.00 am – 10.20 am, SM122 
 

“What can ASM do for you” 

 

Dr. Stefano Bertuzzi  
 
Dr. Stefano Bertuzzi is the Chief Executive Officer of the 
American Society for Microbiology (ASM). ASM is the largest 
single life science professional society with members in 122 
countries, with the mission of advancing microbial sciences.  
 
Stefano has wide experience in science policy, association 
management, and scholarly publishing and was a senior 
scientific executive at the National Institutes of Health in the 
Office of the NIH Director where he advised Dr. Elias 
Zerhouni on a wide range of science policy matters.  
 
He is one of the leaders who spearheaded the Declaration 
on Research Assessment (DORA) to fight the misuse of 
impact factors, and has widely contributed to the NIH 

revision of the peer review system, and to the development of a public access policy to NIH 
funded publications. He is the recipient of several NIH Director’s awards, and other national and 
international awards. 
 
Stefano received a Master’s degree in Public Health at the Johns Hopkins Bloomberg School of 
Public Health, and a Ph.D. in Molecular Biotechnology at the Catholic University of Milan 
(Piacenza campus), in Italy. After a postdoctoral training in the Laboratory of Molecular 
Neurobiology at the Salk Institute in San Diego, CA., he became a Dulbecco Institute Telethon 
Scientist in Milan, Italy. He has authored numerous research publications, editorials, and science 
policy pieces. He is a member of the Aspen Institute and is an invited speaker at many national 
and international conferences. 
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Invited Speaker Sessions  
 
Virology and Immunology 
 
November 3, 10:35 am - 12:35 p.m., SM122 
 
Chair:   Dr. Ritesh Tandon, University of Mississippi Medical Center 
 
10.35 a.m. Human cytomegalovirus manipulation of the unfolded protein response: implications for 

cell tropism and persistence in the immunocompetent host 
Dr. Jeremy Kamil, Associate Professor, Louisiana State University Health Science    
Center, Shreveport 
   

11.05 a.m. IL-17A promotes effector function of CD8 T cells against West Nile virus infection 
Dr. Fengwei Bai, Associate Professor, University of Southern Mississippi 

 
11:35 a.m. Human Papillomavirus infection: playing hide and seek with the host cell. 

Dr. Martin Sapp, Professor, Louisiana State University Health Science Center,  
Shreveport   

 
12.05 pm  The Nuts and Bolts of Viral Spread and Disease  

Dr. Andrew Yurochko, Professor, Louisiana State University Health Science Center,  
Shreveport 

   
Host Response and Pathogenesis 
 
November 3, 10:35 am - 12:35 p.m., SM124 
 
Chair:   Dr. Brian Akerley, University of Mississippi Medical Center 
 
10:35 a.m.  Host metabolic reprogramming by the intracellular pathogen Legionella pneumophila  

        Dr. Stanimir Ivanov – LSU Health Sciences Center, Shreveport, LA 
 
11:05 a.m.  Development of Human-Derived Infection Systems to Study Diverse Pulmonary  

        Pathogens 
        Dr. Daniel E. Voth – University of Arkansas for the Medical Sciences, Little Rock, AR 

   
11:35 a.m.  Arachidonic acid metabolism and immunity against invasive lung fungal infection 

       Dr. Chad Steele – Tulane University, New Orleans, LA 
 
12:05 p.m.  Pneumococcal Resistance to Granule-mediated Killing by Neutrophils 
                    Dr. Justin A. Thornton – Mississippi State University, Mississippi State, MS 
 
Applied and Environmental Microbiology  
 
November 3, 10:35 am - 12:35 p.m., SM324 
 
Chair:    Dr. Karl J. Indest – U.S. Army Corps of Engineers, Vicksburg, MS 
 
10:35 a.m.  Effects of Acute Exposures of 2,4,6-Trinitrotoluene and Inorganic Lead on the  

 Fecal Microbiome of the Green Anole (Anolis carolinensis).  
         Dr. Dr. Karl J. Indest – U.S. Army Corps of Engineers, Vicksburg, MS 

 
11:05 a.m.   Grubs and grass roots: Nature’s tiny bioremediation factories. 
                     Dr. Carina M. Jung – U.S. Army Corps of Engineers, Vicksburg, MS   
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11:35 a.m.   Species Identity is a Major Determinant of the Animal Gut Microbiome 

         Dr. Colin R. Jackson – University of Mississippi, Oxford, MS 
 
12:05 p.m.   The effect of root exudates on the transcriptome of rhizosphere Pseudomonas      

 spp. 
                    Dr. Dmitri V. Mavrodi – University of Southern Mississippi, Hattiesburg, MS 

  

Selected Oral Presentation Sessions 
 
Bacteriology, Oral Presentations 
 
Friday, November 2, 2018, SM122, 1.00 pm – 2.15 pm. 
 
Chair:  Dr. Sandy Wong, University of Mississippi Medical Center   
 
1:00 p.m.  Role of msaABCR Operon in Implant-Associated Chronic Staphylococcal Osteomyelitis 

Gyan S. Sahukhal 1, Michelle Tucci 2, Gerri A. Wilson 2, Hamed Benghuzzi 2, and  
Mohamed O. Elasri 1 
1 The University of Southern Mississippi, 2 University of Mississippi Medical Center 

 
1:15 p.m. Superantigen-Like Protein One of Staphylococcus aureus: a Toxic Protease and Corneal 

Virulence Factor 
Aihua Tang1, Armando Caballero1, Mary Marquart1, Michael Bierdeman1, Ian Monk2, Timothy 
Foster2, and Richard O’Callaghan1 

1 Department of Microbiology and Immunology, University of Mississippi Medical Center, Jackson 
MS; 2Department of Microbiology, Moyne Institute of Preventive Medicine, Trinity College, Dublin, 
Ireland. 

 
1:30 p.m. Suppression of alternative lipooligosaccharide glycosyltransferase activity by UDP-

Galactose Epimerase enhances murine lung infection and evasion of serum antibody  
Sandy Wong, Mary Darby Jackson, Brian Akerley 
The University of Mississippi Medical Center, Jackson, Mississippi 

 
1:45 p.m Evolution of parasite specificity in a Drosophila defensive symbiosis 

Matt Ballinger1 and Steve Perlman1  
Mississippi State University, Mississippi, University of Victoria, British Columbia, Canada  

 
2:00 p.m Acinetobacter baylyi: a model organism for biofuel production. 

Andrei Chistoserdov, Olaitan Akintunde, Rahul Ukey 
The University of Louisiana at Lafayette 

  
Virology, Oral Presentations 
 
Friday, November 2, 2018, SM124, 1.00 pm – 2.15 pm. 
 
Chair:               Dr. Stephen Stray, University of Mississippi Medical Center   
 
1:00 p.m.  Regulation of gene expression by human cytomegalovirus UL148: a transcriptomic analysis 

Christopher Nguyen, Mohammed Siddiquey, Hongbo Zhang, Jeremy Kamil 
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LSU Health Sciences Center - Shreveport  
 
1:15 p.m.  The role of Human Papillomavirus 16 E7 phosphorylation in cellular gene expression  

Gaurav Raikhy1,2,3, Seong-Man Kim1,2, Sadie Rice1,2,3 and Jason M. Bodily1,2,3 
1Louisiana State University Health Science Center, Shreveport, Louisiana, 2Center for Molecular 
and Tumor Virology, LSUHSC, Shreveport, Louisiana, 3Feist-Weiller Cancer Center, LSUHSC, 
Shreveport, Louisiana 

  
1:30 p.m.  Dynamin is Required for Efficient Cytomegalovirus Maturation and Envelopment 

Mohammad H. Hasan, Leslie E. Davis, Ratna K. Bollavarapu, Dipanwita Mitra, Rinkuben Parmar, 
Ritesh Tandon 
University of Mississippi Medical Center, Jackson, Mississippi 

 
1:45 p.m.  An antiviral drug candidate inhibits Zika infection in vitro and in vivo 

Biswas Neupane, Dhiraj Acharya, Amber M. Paul, Gabriel Gonzalez-Fernandez, E. Ashley 
Thompson and Fengwei Bai 
Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS 39406 

 
2:00 p.m.  Choroid Plexus in AIDS Pathogenesis  

Elizabeth Delery, Marcelo Kuroda, Woong-Ki Kim, Andrew G. MacLean  
Tulane National Primate Research Center, Covington, Louisiana 

 
Pathogenesis, Oral Presentations 
 
Friday, November 2, 2018, SM122, 2.30 pm – 3.30 pm. 
 
Chair:  Dr. Justine Dees, University of Mississippi Medical Center   
 
2:30 p.m.  Staphylococcus epidermidis Serine Protease has Toxic Activity for the Rabbit Cornea 

Armando Caballero, Michael Bierdeman, Aihua Tang, and Richard O’Callaghan 
Department of Microbiology and Immunology, University of Mississippi medical Center, Jackson 
MS 39216. 

  
 
2:45 p.m. Rickettsiae Utilization of Host Lipid Metabolism Processes During Mammalian Cell Infection  

Paige Allen, Pedro Curto, Isaura Simoes and Juan J. Martinez  
Department of Pathobiological Sciences, LSU School of Veterinary Medicine, Baton Rouge, LA 
70803 

 
3:00 p.m. Arcanobacterium haemolyticum Phospholipase D and Arcanolysin Both Contribute to 

Bacterial Invasion into Non-Phagocytic Cells 
Patrick S. Gellings and David J. McGee, PhD 
Department of Microbiology and Immunology, Louisiana State University Health Sciences Center - 
Shreveport 

 
3:15 p.m Clarithromycin resistance genes in the Haemophilus influenzae core genome 

Justine L. Dees, Sandy M. Wong, Jeffrey D. Gawronski, Brian J. Akerley 
University of Mississippi Medical Center, Jackson, Mississippi 
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Virology, Oral Presentations 
 
Friday, November 2, 2018, SM125, 2.30 pm – 3.30 pm. 
 
Chair:               Dr. Ritesh Tandon, University of Mississippi Medical Center   
 
2:30 p.m.  Regulation of Host Gene Expression by Human Papillomavirus Oncoprotein E7 

Sadie M. Ricea,b,c, William K. Songocka,b,c, Gaurav Raikhya,b,c, Phillip C.S.R. Kilgored, Urska Cvekd, 
Jason M. Bodilya,b,c  
aDepartment of Microbiology and Immunology, Louisiana State University Health Sciences Center, 
Shreveport, Louisiana, 71130, USA, bCenter for Molecular and Tumor Virology, LSUHSC, 
Shreveport, Louisiana, 71130, USA, cFeist-Weiller Cancer Center, LSUHSC, Shreveport, 
Louisiana, 71130, USA, dDepartment of Computer Science, Louisiana State University Shreveport, 
Shreveport LA, 71115, USA 

   
2:45 p.m.  Rotavirus NSP1 colocalizes with PML nuclear bodies in the nucleus 

Samantha K. Murphy, Michelle M. Arnold 
Department of Microbiology and Immunology, LSU Health Sciences Center Shreveport, 
Shreveport, LA 

 
3:00 p.m.  Involvement of Cul3 in rotavirus NSP1-mediated IFN inhibition  

Kellie N. Brown, Michelle M. Arnold 
Louisiana State University, Health Sciences Center, Shreveport Louisiana 

 
3:15 p.m.  Development of a recombinant varicella vaccine expressing the Zika virus glycoprotein E 

antigen  
Wayne Gray, Michael Hohl, Grant Wichman 
University of Mississippi, Oxford, MS  

 
Bacteriology, Oral Presentations 
 
Friday, November 2, 2018, SM122, 4.00 pm – 5.30 pm. 
 
Chair:               Ms. Mary Darby Jackson, University of Mississippi Medical Center   
 
4:00 p.m.  Removal of ascorbic acid operon diminishes Streptococcus pneumoniae growth in vitreous 

humor  
Angela H. Benton and Mary E. Marquart  
The University of Mississippi Medical Center, Jackson, Mississippi 

 
4:15 p.m. msaABCR Operon Regulates Cell Death in Staphylococcus Aureus During Biofilm 

Formation via CidABC pathway. 
Bibek G C, Gyan S. Sahukhal, Mohamed O. Elasri  
Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS 

 
4:30 p.m. Identification of novel transcripts involved in vertical transmission of Borrelia miyamotoi in 

Ixodes scapularis 
Latoyia Downs and Shahid Karim 
Department of Cell and Molecular Biology, School of Biological, Environmental and Earth Sciences, 
University of Southern Mississippi, Hattiesburg, MS 39406. 
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4:45 p.m. Characterizing the role of thiol specific antioxidant (TSA1) in the oxidative stress response 

of yeast phase Histoplasma capsulatum 
Lauren Kennedy, Logan Blancett, Glen Shearer  
The University of Southern Mississippi, Hattiesburg, MS  

 
5:00 p.m. Elucidating the role of msaABCR operon in defending the oxidative stress in 

Staphylococcus aureus 
Shanti Pandey, Gyan S. Sahukhal, Mohamed O. Elasri 
The University of Southern Mississippi 

 
5:15 p.m. Assessing the contribution of an HtrA family serine protease during Borrelia turicatae 

mammalian infection 
Clay Jackson-Litteken1, Tyler Ratliff1, Job Lopez2, Jon Blevins1  
1Department of Microbiology and Immunology, University of Arkansas for Medical Sciences, Little 
Rock, AR, 2Department of Pediatrics, Section of Tropical Medicine, Baylor College of Medicine and 
Texas Children’s Hospital, Houston, TX 
 

Immunology, Oral Presentations 
 
Friday, November 2, 2018, SM124, 4.00 pm – 5.30 pm. 
 
Chairs:             Dr. Eva Bengten and Dr. Mel Wilson  
 
4:00 p.m. Regulation of kappa-interferon by human papillomavirus type 16 E5.  

Matthew L. Scott, Brittany Woodby, Jason M. Bodily 
Department of Microbiology & Immunology - LSUHSC-Shreveport, Louisiana, USA 

 
4:15 p.m.  CXCL5 regulates pulmonary host defense and emergency granulopoiesis during MRSA-

induced pneumonia.  
L. Ghimire1, S. Bergeron1, S. Paudel1, Liliang Jin1, John T Le1, Joseph A De Corte1, Shanshan Cai1, 
S. Jeyaseelan1, 2 

1Louisiana State University, Baton Rouge, LA; 2Louisiana State University Health Sciences Center, 
New Orleans, LA 

 
4:30 p.m   MCP-1 deficiency enhances susceptibility to Carbapenem-Resistant Klebsiella Pneumonia 

via modulating neutrophil function 
Liliang Jin, Laxman Ghimire, Sagar Paudel, Shanshan Cai and Samithamby Jeyaseelan  
Pathobiological Sciences, Louisiana State University, School of Veterinary Medicine  

  
4:45 p.m.   NLRC4 activation impairs macrophage-mediated immunity in polymicrobial sepsis. 

S. Paudel1, L. Ghimire1, L. Jin1, S. Jeyaseelan1,2  
Louisiana State University, Baton Rouge, Louisiana 

 
5.00 p.m.   CD161-expressing CD8 T cells augment Type-17 immune functions during chronic SIV 

infection in rhesus macaques  
Edith Walker, Faith Schiro, Pyone Aye, Andrew Lackner, Ronald Veazey, Namita Rout 
Tulane National Primate Research Center, Tulane University School of Medicine, Louisiana 
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5.15 p.m.   CD8+ lymphocytes modulate acute ZIKV viremia, innate antiviral immunity and possibly 
tissue dissemination in nonhuman primates 
Blake Schouest, Marissa Fahlberg, Elizabeth A. Scheef, Kyra Headrick, Matthew J. Ward, Dawn 
M. Wesson, Robert V. Blair, Antonito T. Panganiban, Nicholas J. Maness 
Tulane National Primate Research Center, Covington, LA 

 
Applied Microbiology, Oral Presentations 
 
Friday, November 2, 2018, SM324, 4.00 pm – 5.30 pm. 
 
Chairs: Dr. Karl Indest, US Army Corps of Engineers, Engineer Research and Development Center, 

Vicksburg, MS 
 
4:00 p.m.  Knockout mutants of two putative thiosulfate sulfurtransferase genes in Mycobacterium 

smegmatis show increased sensitivity to redox stressors  
Jasleen Saini and Dr. Ravi D. Barabote 
Department of Biological Sciences, University of Arkansas, Fayetteville, AR, 72701  

  
4:15 p.m. The antimicrobial activity and cellular pathways targeted by antimicrobial plant-derived 

aldehydes, aldehyde-based polymer networks (PANDAs) and natural inhibitors in 
Pseudomonas aeruginosa 
Yetunde Adewunmi, Dahlia Amato, Douglas Amato, Sanchirmaa Namjilsuren, Sarah Jamison, Olga 
Mavrodi, Derek Patton, Dmitri Mavrodi  
The University of Southern Mississippi, Hattiesburg, Mississippi 

 
4:30 p.m. Presence of Antibiotic Resistant Bacteria and Antibiotic Resistance Genes in the Coastal 

Waters of Southeast Louisiana  
Cameron Belding, Ramaraj Boopathy 
Nicholls State University, Thibodaux, Louisiana 

 
4:45 p.m Bacterial Outer Membrane Vesicles Possess Potent Antimicrobial Activity and Disrupt 

Competitor Bacterial Biofilms 
Yihui Wang, Joseph P. Hoffmann, Sarah M. Baker, Kerstin Höner zu Bentrup, Jacob P. Bitoun and 
Lisa A. Morici 
Department of Microbiology and Immunology, Tulane University School of Medicine, New Orleans, 
LA, USA 

 
5.00 pm The Wetland Sediment Microbiome of the Gulf and Southern Atlantic Coasts Differ in 

Composition and Activity in Space and by Salinity 
Eric A. Weingarten, Colin R. Jackson 
University of Mississippi, University, Mississippi 

 
5.15 pm Dissecting the in vivo roles of two putative cysteine synthase homologs in Mycobacterium 

smegmatis 
Saroj K. Mahato and Dr. Ravi D. Barabote 
Department of Biological Sciences, University of Arkansas, Fayetteville, AR 72701 
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Scientific Career Panel 
 

Saturday, November 3, 2018, 8.00 am – 9.00 am, SM323-4 
 
Moderator: Dr. Mary Marquart, University of Mississippi Medical Center 
 
Panelists: 
 
Dr. Justin Thornton, Mississippi State University 
 
Dr. Karl Indest, US Army Corps of Engineers, Engineer Research and Development Center, Vicksburg, 
MS 
 
Dr. Bianca Garner, Tougaloo College 
 
Dr. Babette LaMarca, University of Mississippi Medical Center 
 
Dr. Stefano Bertuzzi, Chief Executive Officer, American Society for Microbiology 
 
 
The purpose of this panel is to expose students and postdoctoral fellows to multiple scientific career 
options. The panelists have expertise in undergraduate education and research, government research, 
basic research at a medical school, postdoctoral research, and clinical research. Attendees are 
encouraged to discuss any aspect of these areas with the panelists to obtain information about future 
career paths and inform their future decisions.  
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Conference Abstracts 
 
Virology and Immunology - Invited Speakers 
 
I.1. Why does human cytomegalovirus encode a factor that activates the unfolded protein response and 
compartmentalizes the endoplasmic reticulum? 
Hongbo Zhang1, Clarissa Read2, Mohammed N.A. Siddiquey1, Christopher C. Nguyen1, Anthony J. Domma1, Jens 
von Einem2, and Jeremy P. Kamil1 
1LSU Health Sciences Center – Shreveport, 2Institute of Virology, Ulm University Medical Center, Ulm, Germany 
 
Human cytomegalovirus (HCMV) encodes a fascinating endoplasmic reticulum (ER) resident glycoprotein called 
UL148 that plays roles in cell tropism and immune evasion.  UL148 affects cell tropism by promoting the expression 
of a viral glycoprotein complex called gH/gL/gO that is necessary for producing infectious cell-free virus but when 
present at high levels limits cell-associated modes of spread and dampens viral growth on epithelial cells.  As to its 
role in immune evasion, UL148 retains cell surface expression of CD58, a co-stimulatory ligand for T- and NK-cell 
responses.  Despite the straightforward biological relevance of its roles in tropism and co-stimulation of immune 
responses, the underlying mechanisms remain poorly defined.  Interestingly, we recently reported that UL148 is a 
major source of endoplasmic reticulum (ER) stress during HCMV infection, and that ectopic expression of UL148 is 
sufficient to activate the unfolded protein response (UPR).  We also observe that UL148 is necessary and sufficient 
to induce the formation of highly unusual membrane-rich structures derived from the ER, which are replete with 
cellular factors involved in glycoprotein quality control.  UL148 itself localizes to the structures, which appear to 
depend on the UPR for their formation.  Intriguingly, similar ER structures are associated with the expression of 
mutant alleles of alpha-1 antitrypsin (A1AT) that are associated with A1AT-deficiency, a human genetic disease.  In 
this presentation, I will share live-cell imaging results documenting the formation of ER structures during ectopic 
expression in epithelial cells of UL148 fused to GFP, along with confocal and electron microscopy analyses from 
infected cells of the UL148-dependent ER-structures.  I will also discuss our ongoing efforts to decipher the 
molecular mechanisms involved.  Together, our findings suggest that UL148 may represent a new tool to interrogate 
how cells adapt to proteotoxic insults involving the secretory pathway, and imply that UPR induction is integral to 
the biological roles of UL148 during infection. 
 
I.2.  The Nuts and Bolts of Viral Spread and Disease  
Andrew Yurochko 
Professor of Microbiology & Immunology, Carroll Feist Endowed Chair of Viral Oncology, Dir. of Research, Center 
of Excellence in Arthritis and Rheumatology, Center for Cardiovascular Diseases and Sciences, Center for 
Molecular & Tumor Virology, Feist-Weiller Cancer Center, LSU Health Sciences Center – Shreveport 
 
Human cytomegalovirus (HCMV) is a myelotropic virus that causes severe and often fatal disease in 
immunocompromised individuals. For example, HCMV congenital infection is observed in ~1/150 live U.S. births 
and is one of the leading causes of birth defects in the U.S. It is a leading cause of significant disease in bone 
marrow transplant recipients, where more than 70% of these patients show signs of significant CMV disease. In 
addition, HCMV infection is a defined risk factor in the development and severity of various cardiovascular diseases. 
A hallmark of HCMV infection is multiple organ system involvement and the ensuing overt organ disease stemming 
from the widespread dissemination of the virus within the infected host. We have shown that HCMV infects 
peripheral blood monocytes and specifically induces their extravasation and differentiation into productively infected 
organ/tissue macrophages, which in turn allows for the establishment of life-long persistence. From a mechanistic 
standpoint, the virus manipulates monocytes through a receptor-ligand mediated process. We have identified two 
key receptor families engaged during infection, the epidermal growth factor receptor (EGFR) and b1 and b3 integrins. 
Furthermore, we have identified the viral envelope glycoproteins that engage these receptors. We show that 
glycoprotein B (gB) engages EGFR and the glycoprotein gH complexes gH/gL/gO and gH/gL/UL128-131 engage 
b1 and b3 integrins. The simultaneous engagement of EGFR and cellular integrins via their cognate viral ligands 
creates a unique signalsome in infected monocytes that promotes pathogenic motility, survival and differentiation 
in a molecular manner distinct from that seen from monocytes treated with chemokines, growth factors or mitogens. 
Initial bioinformatics-based transcriptomics and modeling supports the observation of distinct molecular events in 
infected monocytes. This apparent distinct infection process in monocytes is further emphasized by the observation 
of a viral trafficking and nuclear translocation not seen in other infected cells types, such as epithelial and endothelial 
cells and CD34+ human progenitor cells. Lastly by comparing infection of monocytes to model primary infection to 
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infection of CD34+ progenitor cells to model latent infection, we provide biological clues and possible mechanisms 
for these infection processes and the ensuing disease that we can test in our humanized mouse model. 
 
I.3.  Human Papillomavirus Infection: playing hide and seek with the host cell 
Martin Sapp  
Department of Microbiology and Immunology, Feist Weiller Cancer Center, Center for Molecular and Tumor 
Virology, LSU Health Sciences Center, Shreveport, LA, USA 
 

Human papillomaviruses (HPV) are associated with more than 5% of all human cancers causing 
malignancies of the anogenital tract and the oral cavity. HPV are small non-enveloped viruses harboring a circular 
double-stranded DNA genome of 8000 bp. In order to initiate the viral life cycle, they need to infect the basal cells 
of epidermal tissue. They require the terminal differentiation process of this stratified epithelia to complete their viral 
life cycle. 

Herein, I am presenting our recent progress in the understanding of the infectious entry and intracellular 
trafficking of HPV virions. We found that the minor capsid protein, L2, penetrates the limiting membrane of endocytic 
vesicles to direct trafficking to the trans golgi network (TGN) and subsequently to the nucleus. During mitosis, HPV-
harboring transport vesicles are budding from the TGN and are transported along microtubules for association with 
condensed chromosomes. During these transport processes, the viral genome resides in transport vesicles even 
for up to several hours after completion of nuclear envelope reformation, providing the first evidence for the 
existence of nuclear membrane-bound vesicles.  

It has long been known that incoming HPV genome associates with promyelocytic leukemia nuclear bodies 
(PML NBs) and requires PML protein for efficient transcription. We now demonstrate that PML protein associates 
with viral genome prior to its egress from transport vesicles and engulfs the viral genome completely. When PML 
protein expression is knocked down in keratinocytes, viral genome is lost and transcriptionally inactive. Taken 
together, our data suggest that HPV resides in a protective environment throughout the infection process, likely to 
evade detection by innate immune sensors. 
   
I.4.  IL-17A promotes effector function of CD8 T cells against West Nile virus infection  
Fengwei Bai, Dhiraj Acharya, Biswas Neupane and Amber Paul 
The Department of Cell and Molecular Biology, The University of Southern Mississippi, Hattiesburg, MS 39406 
 
Background:  West Nile virus (WNV) is a mosquito-transmitted, neuroinvasive flavivirus that continues to cause 
significant morbidity and mortality in the United States. There is no approved vaccines and antiviral drugs available 
to treat WNV infection. Although CD8+ T lymphocytes are essential for clearance of virally infected cells, the 
knowledge how the effector function of CD8+ T cells is regulated remains elusive. 
Methods:  We studied WNV infection in interleukin (IL)-17a (IL-17a-/-) and it receptor (IL-17ra-/-) knockout mice, and 
used RNA-seq technology found that IL-17A signaling promotes CD8 T cell effector function against West Nile virus 
infection via activating mTOR kinase metabolic pathway. 
Results:  We found that IL-17A deficient mice (Il17a-/-) were more susceptible to WNV infection compared to wild-
type (WT) controls, and CD8+ T cells purified from WNV-infected Il17a-/- mice were also less cytotoxic to WNV-
antigen-expressing target cells and expressed lower levels of cytotoxic mediator genes (perforin, granzyme and 
fas-l). Conversely, exogenous treatment with mouse recombinant IL-17A (rIL-17A) increased expression of these 
cytotoxic mediator genes in purified CD8+ T cells of both WNV-infected Il17a-/- and WT mice. In addition, injection 
of rIL-17A into WNV-infected WT mice on day 6 post-infection increased the expression of these cytotoxic mediator 
genes in CD8+ T cells, profoundly reduced viral burden in the brain and enhanced the survival, suggesting a 
therapeutic potential of IL-17A in treatment of WNV infection. Moreover, RNA sequencing (RNA-seq) analysis on 
the splenic CD8+ T cells purified from WNV-infected WT and IL-17A receptor gene knockout (Il17ra-/-) mice indicated 
that IL-17A might facilitate CD8+ T cell effector function through activating mammalian target of rapamycin (mTOR) 
kinase signaling pathway. 
Conclusion:  IL-17A signaling promotes cytotoxicity of WNV-specific CD8+ T cells, suggesting a novel therapeutic 
strategy against WNV infection.  
   
Pathogenesis and Host Response - Invited Speakers 
 
I.5.  Host metabolic reprogramming by the intracellular pathogen Legionella pneumophila  
Stanimir Ivanov,  
LSU Health-Shreveport, Shreveport Louisiana 
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Vacuolar bacterial pathogens are sheltered within unique membrane-bound organelles that expand over time to 
support bacterial replication. These compartments sequester bacterial molecules away from host cytosolic 
immunosurveillance pathways that induce antimicrobial responses. The mechanisms by which the human 
pulmonary pathogen Legionella pneumophila maintains niche homeostasis are poorly understood. We uncovered 
that the Legionella-containing vacuole (LCV) required a sustained supply of host lipids during expansion. Lipids 
shortage resulted in LCV rupture and initiation of a host cell death response, whereas excess of host lipids increased 
LCVs size and housing capacity. We found that lipids uptake from serum and de novo lipogenesis are distinct 
redundant supply mechanisms for membrane biogenesis in Legionella-infected macrophages. During infection, the 
metabolic checkpoint kinase Mechanistic Target of Rapamycin (MTOR) controlled lipogenesis through the Serum 
Response Element Binding Protein 1 and 2 (SREBP1/2) transcription factors. In Legionella-infected macrophages 
a host-driven response that required the Toll-like receptors (TLRs) adaptor protein Myeloid differentiation primary 
response gene 88 (Myd88) dampened MTOR signaling which in turn destabilized LCVs under serum starvation.  
Inactivation of the host MTOR-suppression pathway revealed that L. pneumophila sustained MTOR signaling 
throughout its intracellular infection cycle by a process that required the upstream regulator Phosphatidylinositol-
4,5-bisphosphate 3-kinase (PI3K) and a L. pneumophila Dot/Icm effector protein. Legionella-sustained MTOR 
signaling facilitated LCV expansion and inhibition of the PI3K-MTOR-SREPB1/2 axis through pharmacological or 
genetic interference or by activation of the host MTOR-suppression response destabilized expanding LCVs, which 
in turn triggered cell death of infected macrophages. Our work identified a host metabolic requirement for LCV 
homeostasis and demonstrated that Legionella has evolved to manipulates MTOR-dependent lipogenesis for 
optimal intracellular replication. 
 
I.6.  Development of Human-Derived Infection Systems to Study Diverse Pulmonary Pathogens 
Daniel E. Voth 
Department of Microbiology and Immunology, University of Arkansas for Medical Sciences, Little Rock, AR 72205 
 
Pulmonary bacterial pathogens overcome numerous stresses to establish infection in the human lung and cause 
severe disease.  Unfortunately, animal models of infection often do not accurately mimic the human condition, 
leading to development of ineffective therapeutics and vaccines.  Here, we developed two novel human infection 
platforms:  human Precision-Cut Lung Slices (hPCLS) and primary human alveolar macrophages (hAMs).  These 
systems were used to study lung infection by two diverse pathogens, Coxiella burnetii and Staphylococcus aureus.  
Using hPCLS and hAMs, we investigated the targeted pulmonary intracellular niche for each pathogen and defined 
the hAM inflammatory response to infection.  Moreover, we used hAMs to define S. aureus toxin production during 
infection.  Overall, hPCLS and hAMs provide a disease-relevant picture of host-pathogen interactions in the human 
lung. 
   
I.7.  Arachidonic acid metabolism and immunity against invasive lung fungal infection 
Chad Steele 
Tulane University, New Orleans, LA 
 
Background: The opportunistic mold Aspergillus fumigatus causes one of the most lethal invasive fungal infections 
in humans. Our lab’s long-tern interested is in determining protective host defense mechanisms against A. 
fumigatus, with a specific focus on the cytokines IL-17A and IL-22. In this study, we show that products of 
arachidonic acid metabolism play critical roles in the regulation of these mediators.  
Methods: We examined the impact of prostaglandin, leukotriene and lipoxin deficiencies on lung immune responses 
to acute A. fumigatus challenge. 
Results: We show that the IL-1 family member IL-33 negatively regulates COX-2 dependent PGE2 production in 
the lung, which positively influences the generation of IL-17A and IL-22. In contrast, mice deficient in leukotriene or 
lipoxin synthesis succumb to invasive fungal infection, albeit via different host defense mechanisms.  
Conclusion: Our study shows that eicosanoids have a profound influence on antifungal immunity in the lung.   
 
I.8. Pneumococcal Resistance to Granule-mediated Killing by Neutrophils 
James H. Jackson, III1, Jessica Surma1, Kamall Bhalla1, Mary Carr1, Brock Drumheller1, Keun S. Seo2, Jiangwei 
Yao3, Jason W. Rosch 3, Justin A. Thornton1 

1Department of Biological Sciences, Mississippi State University, 2Department of Basic Sciences, Mississippi State 
University, 3St. Jude Children’s Research Hospital 
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Background: The primary defense mechanism of the human immune system against Streptococcus pneumoniae 
infection involves granule-mediated killing by neutrophils. Cathepsin G and elastase are the two primary granules 
responsible for pneumococcal killing. We hypothesized that pneumococcal strains have evolved to be resistant to 
granule-mediated killing. 
Methods: A panel of invasive and carriage isolates were exposed to degranulate from differentiated HL-60 human 
granulocytic neutrophils for 30 mins at 37°C. Four strains each from capsule types 06C and 15B were also tested. 
Additionally, a sensitive strain was transformed with a resistant strain’s chromosomal DNA and transformants grown 
on degranulate-supplemented blood agar were sequenced along with the parental strains. Splicing by overlap 
extension PCR was used to delete the pbp1A gene from a resistant strain and pbp1A genes from a resistant and 
sensitive strain were used to complement the mutant in trans.  
Results: We identified ~41% resistance among invasive isolates and ~46% resistance among carriage isolates. 
Capsule type was not the primary determinant for granule resistance. Sequence analysis of transformants identified 
only the genes pbp1A and pbpX to be associated with the resistant phenotype. Complementation of a resistant 
strain with a sensitive strain’s pbp1A gene resulted in significantly increased sensitivity to granule-mediated killing.  
Conclusion: Pneumococcal strains display strain-specific resistance to granule-mediated killing that is independent 
of site of isolation and capsule type. Interestingly, the penicillin binding proteins Pbp1A and PbpX appear to be 
involved in resistance, raising the possibility that the innate immune system could select for antibiotic resistance 
and vice versa.  
 
Applied and Environmental Microbiology - Invited Speakers 
 
I.9. Effects of Acute Exposures of 2,4,6-Trinitrotoluene and Inorganic Lead on the Fecal Microbiome of the 
Green Anole (Anolis carolinensis).  
Karl J. Indest, Carina M. Jung, Steven Everman, Sandra Newell, and James Lindsay. 
US Army Corps of Engineers, Engineer Research and Development Center, Vicksburg, MS 
 
Background: Microbiome studies focused on ecologically relevant vertebrate models like reptiles have been limited. 
Because of their relatively small home range, fast maturation, and high fecundity, lizards are an excellent reptilian 
terrestrial indicator species. For this study we used the green anole, Anolis carolinensis, as our model lizard. Anoles 
are commonly found on DoD installations in the southeastern US, and as a result have been used to assess toxicity 
of military relevant contaminants.  
Methods: Fourteen day sub-acute exposures were conducted via oral gavage with 2,4,6-Trinitrotoluene (TNT) and 
inorganic lead at doses of 60 mg/kg and 20 mg/kg of body weight, respectively. Body weights and food consumption 
were monitored and fecal samples were collected for high-throughput 16S rDNA sequencing and analytical 
chemistry at days 0 and 15. At the end of the study, liver and gut were harvested for body burden data. Microbial 
community sequence analysis was accomplished using the QIIME pipeline. 
Results: Chemical analysis confirmed accumulation of TNT, TNT transformation products, and lead in liver tissue 
and fecal samples. Bacterial community analysis of fecal material revealed significant differences between day 0 
and day 15 of TNT exposed anoles with members of the Enterobacteriaceae enriched at day 15. Additional 
functional analysis of the predicted gene content of the bacterial communities revealed two, first level KEGG 
pathways encoding for nitrotoluene degradation and toluene degradation that were significantly associated with the 
TNT-exposed anoles. 
Conclusions: Previously, members of the Enterobacteriacea have been shown to transform TNT as a result of 
nitroreductase activity. Predictable changes in lizard gut microbiome composition could offer an easily assayed, 
noninvasive biomarker for a specific chemical exposure providing enhanced scientific support to risk assessments 
on military installations. 

 
I.10. Grubs and grass roots: Nature’s tiny bioremediation factories 
Carina M. Jung, Matt Carr, Denise Lindsay, and Richard Lance 
US Army Corps of Engineers, Engineer Research and Development Center, Environmental Laboratory - Vicksburg, 
MS 
Background: The field of bioremediation is well established and involves the use of biological agents to degrade 
environmental contaminants. The majority of data collected regarding terrestrial biodegradation of contaminants 
have focused on soils, microbes, and plants, largely ignoring the arthropod community. However, 
entomoremediation (insect-driven bioremediation) of priority pollutants has been only sparingly explored. The 
overall objective of the research is to introduce degradative bacteria into a system in close contact with contaminated 
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soils in order to create a micro-scale, remediation platform with soil-associated insects acting as soil processing 
reactors.  
Methods: Green June beetles (Cotinis nitida) were collected as newly emerged adults and raised in the lab. Eggs 
and larvae were collected weekly. Larvae were exposed to phenanthrene and RDX contaminated soil with weekly 
monitoring of survivability and body weight as a range-finding toxicity study. New larvae were inoculated with 
Phenanthrene or RDX degrading bacteria via feeding with inoculated alfalfa meal and monitored through bacterial 
DNA sequencing and selective plating of gut contents after 1 month of exposure to ensure uptake. 
Results: Eighty adult beetles yielded 1500 eggs in captivity. Reduced body weight was observed in the highest dose 
of Phenanthrene and RDX (25 ppm) but the larvae were still active and feeding regularly after 1 month. Continuous 
feeding on alfalfa meal resulted in inoculated larvae. 
Conclusion: This research incorporates new approaches to biodegradation of Army relevant chemicals. Like higher 
trophic level animals, arthropods (e.g., insects) are known to have resident gut microbes that break down polymers 
for host utilization. Seeding the microbiome of soil-dwelling organisms would be a novel approach to delivering 
beneficial microbes directly to the site of contamination for “hot spot”, low maintenance bioremediation. 
 
I.11. Species Identity is a Major Determinant of the Animal Gut Microbiome 
Colin R. Jackson 
The University of Mississippi, University, Mississippi 
 
Background: An area of increased interest in microbial ecology is what controls the composition and structure of 
the microbiome. The microbiome of animal hosts is influenced by phylogeny, diet, geographic location, and the 
microbiome of the surrounding environment. While the impact of such factors may vary between different animal 
clades, a cross-system comparison suggests that species identity plays an overwhelming role in influencing 
bacterial microbiome composition. 
Methods: Over a number of studies, we characterized the gut microbiomes of members of various phyla and classes 
of animals, including squamate reptiles (Phylum Chordata, Class Sauropsida), wood-eating catfish (Chordata, 
Osteichthyes), gorgonian corals (Cnidaria, Anthozoa), and freshwater mussels (Mollusca, Bivalvia). In each case, 
the bacterial gut community was characterized by next generation sequencing of amplified 16S rRNA gene 
fragments. Dominant bacterial taxa were identified and patterns in microbiome composition related to host species, 
location, environmental factors, and known species life histories determined. 
Results:  Species identity influenced the bacterial microbiome of all clades of animals examined. While life history 
factors were important in some groups (e.g. oviparous vs. viviparous reptiles), these were still constrained by 
species. Similarly, environmental effects played a lesser role than species, a phenomenon demonstrated by 
differences in the microbiome of coexisting aquatic species that inhabit and are surrounded by the same aquatic 
milieu and bacteria. 
Conclusion:  This cross-system comparison shows a consistent effect of species on the animal microbiome; a 
pattern that holds across broadly different animal phyla. Such findings support the concept of phylosymbiosis, in 
which evolutionary relationships between host species are reflected in ecological patterns in the microbiome. 
However, phylogenetic relationships between species are not always reflected in patterns in the microbiome, even 
though species differences routinely occur. 
 
I.12. The effect of root exudates on the transcriptome of rhizosphere Pseudomonas spp. 
Olga V. Mavrodi, Janiece R. McWilliams, Jacob O. Peter, Chazden Blackmon, Linda S. Thomashow, Alex S. Flynt, 
and Dmitri V. Mavrodi,  
The University of Southern Mississippi, Hattiesburg, Mississippi 
 
Background: Plants are meta-organisms that rely in part on their microbiome for specific functions and traits. The 
bulk of the plant microbiome is concentrated on the surface of plant root in the area called rhizosphere. The 
rhizosphere microbes positively influence plant development, vigor, health, and fitness in response to abiotic 
stressors. The evidence is accumulating that plants actively shape the rhizosphere microbiome to their benefit, but 
molecular details of the recruitment of microbial communities remain poorly understood. We hypothesize that the 
selection of rhizosphere microbiome is driven by 1) the exudation of specific metabolites by plant roots and 2) 
microbial preferences for using these metabolites. 
Methods: We produced root exudates of the model plant Brachypodium distachyon and conducted their 
metabolomic analysis. We then related the composition of these exudates to metabolic preferences of eight strains 
of the Pseudomonas fluorescens complex and identified transcriptional responses of these rhizobacteria to 
metabolites secreted by plant roots. 
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Results: Our results confirmed that roots exudates contain carbohydrates, amino acids, organic acids, phenolics, 
which serve as carbon and energy sources for rhizobacteria. Also present were osmoprotectants that may help 
microorganisms to persist in the rhizosphere of drought-stressed plants. Results of RNA-seq revealed that root 
exudates perturb multiple microbial genes that encode transport, catabolic, regulatory, stress response, and 
conserved hypothetical proteins and represent both the core and variable parts of the P. fluorescens pangenome.  
Conclusions: Our results reveal the diversity of cellular pathways and physiological responses that underlie the 
establishment of mutualistic interactions between rhizobacteria and the host plant and point at the importance of 
the variable genome in the adaptation of individual strains to the rhizosphere lifestyle. 
 
Bacteriology - Selected Abstracts 
 
Friday, November 2, 2018, SM122, 1.00 pm – 2.15 pm. 
 
S.1. Role of msaABCR Operon in Implant-Associated Chronic Staphylococcal Osteomyelitis 
Gyan S. Sahukhal 1, Michelle Tucci 2, Gerri A. Wilson 2, Hamed Benghuzzi 2, and Mohamed O. Elasri 1 
1 The University of Southern Mississippi, 2 University of Mississippi Medical Center 
 
Background: Staphylococcus aureus is a major cause of both health care-associated and community-associated 
infections. S. aureus is a primary agent of osteomyelitis, a chronic bone infection. Treatment of osteomyelitis is very 
complicated and may require surgical debridement followed by prolonged antibiotic courses. Osteomyelitis patients 
often experience serious life threatening complications like septicemia, thrombosis and pathological fractures thus 
leading to high mortality and morbidity. In this study, we investigated the role of the msaABCR operon in the chronic 
implant associated osteomyelitis by S. aureus.  
Methods: In this study, we used the modified chronic osteomyelitis infection model using SD rats. Medical implants 
(K-wire pin) were coated with S. aureus biofilm (wild type, the msaABCR deletion mutant and the Complementation 
strains). The pins were surgically transplanted through the metaphysis in the tibia. The infected tibias were 
harvested after 4, 8 and 15 days and were analyzed by microbiological, microcomputed tomography (MicroCT), and 
histology. Animals that received the sterile K-wire pins were used as negative control. 
Results: MicroCT images analysis of infected tibia bone revealed that the wild type S. aureus strain colonized bone 
tissue and triggered significant bone damage of the infected tibia, whereas the msaABCR deletion mutant of S. 
aureus was attenuated and unable to cause chronic osteomyelitis. The msaABCR mutant formed significantly 
reduced biofilm in the K-wire implants. Bacterial count from infected tibias, blood and various organs (heart, liver, 
spleen, kidney, and lungs) showed a significant difference in bacterial load between animals infected with the 
msaABCR mutant versus the wild type. Histological examination of the wild type infected tibia bone showed 
significant bone resorption activity whereas, the msaABCR deletion mutant showed the presence of new bone 
formation similar to negative control animal group that received the sterile K-wire pins. 
Conclusion: This study shows that the msaABCR operon plays a role in the pathogenesis of osteomyelitis cause by 
S. aureus.  In particular, this model shows the importance of the msaABCR operon in implant-associated infections 
which cause significant morbidity.  
 
S.2.  Superantigen-Like Protein One of Staphylococcus aureus: a Toxic Protease and Corneal Virulence 
Factor 
Aihua Tang1, Armando Caballero1, Mary Marquart1, Michael Bierdeman1, Ian Monk2, Timothy Foster2, and Richard 
O’Callaghan1.  

1 Department of Microbiology and Immunology, University of Mississippi Medical Center, Jackson MS; 2Department 
of Microbiology, Moyne Institute of Preventive Medicine, Trinity College, Dublin, Ireland. 
 
Background: S. aureus secretes 14 superantigen-like proteins (SSLs) early in the growth cycle or during infection. 
SSLs are described as immune evasion proteins and they are able to bind key host defense proteins. No SSL 
enzyme activity has been reported. This study shows that SSL1 is a corneal virulence factor with proteolytic activity 
against cytokines and collagens.  
Methods: Concentrated S. aureus Newman ΔhlaΔhlg culture supernatants were fractionated by molecular sieve 
chromatography and fractions tested for toxicity in the rabbit cornea. The toxic protein was identified by N-terminal 
analysis. The encoding gene (i.e., ssl1) was cloned to produce a 6-his tagged recombinant protein. Recombinant 
SSL1 was tested for toxicity in the rabbit cornea and for biochemical properties in vitro including inhibitors and 
substrates. The virulence of the Δssl1 mutant and the wild-type, parent or rescue strain was analyzed in a rabbit 
model of keratitis. 
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Results: Purified native or recombinant SSL1 was toxic to the rabbit cornea. The proteolytic activity resides in its 
dimeric form. SSL1 can cleave a synthetic substrate, collagens (type I and type IV), and cytokines (IL-8, IL-17A, 
and IFN-γ). SSL1 protease activity was inhibited by serine protease inhibitors. The triple mutant (ΔhlaΔhlgΔssl1) 
was significantly less virulent than the wild-type, parent (ΔhlaΔhlg) or the rescue strain (ΔhlaΔhlg/ssl1+).  
Conclusion: SSL1 is a serine protease that contributes significantly to corneal virulence.  
 
S.3.  Suppression of alternative lipooligosaccharide glycosyltransferase activity by UDP-Galactose 
Epimerase enhances murine lung infection and evasion of serum antibody  
Sandy Wong, Mary Darby Jackson, Brian Akerley 
The University of Mississippi Medical Center, Jackson, Mississippi 
 
The respiratory pathogen, Haemophilus influenzae causes a range of illnesses including otitis media, sinusitis, and 
exacerbation of chronic obstructive pulmonary disease. Ongoing studies of molecular mechanisms underlying the 
pathogenesis of nontypeable H. influenzae (NTHi) include understanding the role of its lipooligosaccharide (LOS), 
a major virulence factor required for infection. The LOS outer-core mediates numerous aspects of immune evasion 
and consists of glucose and galactose extensions terminating in host-like structures including sialic acid, 
phosphorylcholine, and N-acetylgalactosamine. A series of enzymes sequentially adds two or more galactose 
sugars in specific linkages to the LOS from the nucleotide sugar precursor UDP-galactose. LOS biosynthesis 
protein, B4GT initiates galactose chain extension in the majority of strains by addition of beta-galactose in a 1,4-
linkage to a glucose displayed on heptose III of the LOS inner-core. UDP-galactose epimerase (UDPG-4E) converts 
endogenous UDP-glucose to the UDP-galactose substrate that serves as galactose donor for LOS biosynthesis. In 
a genome-scale transposon mutant fitness analysis conducted in the murine lung infection model, we found that 
NTHi lacking UDPG-4E activity display the greatest virulence defect relative to all other potential virulence 
determinants. Surprisingly, a B4GT deficient mutant exhibited only modest or insignificant defects. Because 
structural models of the LOS stipulate that B4GT is required for the first and subsequent galactose additions, we 
postulated that unidentified factors or genetic interactions participate in this process, such as unidentified LOS genes 
acting as suppressors of potential defects in a B4GT deficient mutant. A genetic interaction screen by transposon 
mutant fitness profiling was conducted to identify genes epistatic on the B4GT deficient phenotype. Several 
candidate glycosyltransferase genes were implicated and evaluated using isogenic mutants. Unexpectedly, the 
major interaction identified was that NTHi lacking in UDPG-4E were restored to virulence in a B4GT deficient 
background. Analysis of this mechanism with defined isogenic mutants revealed an alternative antibody epitope 
generated by the B4GT glycosyltransferase in mutants lacking UDPG-4E. This alteration led to both a defect in 
virulence in the murine model and increased sensitivity to classical complement mediated killing in human serum. 
B4GT deficiency or restoration of UDP-galactose synthesis via the Leloir pathway alleviated the majority of the 
virulence defects in NTHi lacking UDPG-4E. Because virulence of the UDPG-4E deficient mutant is also restored 
in mice infected with influenza virus A (IAV), we also asked whether exogenous galactose sufficient to bypass 
UDPG-4E deficiency becomes available in the IAV coinfection model. Mutants lacking both UDPG-4E and the 
galactose kinase required for utilization of exogenous galactose retained virulence in IAV infected mice, suggesting 
that viral infection does not supply exogenous galactose, but rather attenuates host immune effectors acting on the 
alternative epitope produced by B4GT. These studies indicate that when deprived of its galactosyl substrate, the 
B4GT LOS galactosyltransferase acquires an alternative activity leading to decreased virulence and recognition of 
NTHi by serum antibodies. Because virulence in a wide range of bacterial pathogens depends upon UDP4-GE, its 
role for NTHi in controlling alternative glycosyltransferase phenotypes identified herein has broad implications 
toward understanding its role in other bacterial pathogens of high clinical significance. 
 
S.4.  Evolution of parasite specificity in a Drosophila defensive symbiosis 
1Matt Ballinger and 2Steve Perlman  
1Mississippi State University, Mississippi, 2University of Victoria, British Columbia, Canada 
 
Background: Ribosome-inactivating proteins (RIPs) have been implicated in parasite protection conferred by two 
closely-related strains of Spiroplasma symbionts exhibiting different defensive abilities. One strain from a 
mycophagous Drosophila, sNeo, defends against parasitic wasps and nematodes, and another, sMel, defends 
against wasps only. We investigated the activity, diversity, and evolution of Spiroplasma RIPs to better understand 
how parasite specificity evolves in defense symbiosis. 
Methods: We used a qRT-PCR assay to quantify RIP activity of each strain in vivo against nematodes to ask if RIPs 
might explain the different protection outcomes. We sequenced the genome of the Spiroplasma strain sNeo and 
compared it to that of strain sMel to identify additional factors that may confer nematode specificity. Finally, we 
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screened wild mycophagous flies for novel Spiroplasma symbionts to investigate the source of defensive genes 
unique to sNeo. 
Results:While the RIPs of both Drosophila symbionts are able to target wasps, nematodes exhibit evidence of RIP 
attack only when matched with sNeo. Genome sequences revealed that both sNeo and sMel encode not a single 
RIP, but diverse RIP gene families. However, the nematode-defensive sNeo strain harbors a divergent, plasmid-
encoded RIP absent from strain sMel. In mushroom-feeding Megaselia flies, we describe a divergent strain of 
Spiroplasma that encodes a RIP gene family similar to that of sNeo and harbors an orthologous RIP-encoding 
plasmid. 
Conclusion: Our results emphasize the importance of RIP diversity in parasite specificity and suggest an important 
role for horizontal gene transfer in the emergence of novel defensive phenotypes. 
 
S.5.  Acinetobacter baylyi: a model organism for biofuel production. 
Andrei Chistoserdov, Olaitan Akintunde, Rahul Ukey 
The University of Louisiana at Lafayette 
 
Background: With dwindling supplies of oil, the humanity is actively seeking alternative sources of transportation 
fuel. Acinetobacter baylyi naturally produces waxes and triglyceride. In our hands, its wild-type strain produces 
about 25% of non-polar fats (wax and triglycerides combined). It also has the ability to utilize aromatic compound 
produced by lignocellulose hydrolysis. 
Methods: The analyses of the A. baylyi genome and lipid biosynthesis/degradation pathways revealed a number of 
potential targets for mutagenesis or cloning. Genes of interest were mutated using the cre/loxP site specific 
recombination system. A kanamycin cassette from the pCM184 vector is inserted in a gene and the construct is 
transformed into A. baylyi to allow for the cassette insertion via homologous recombination. The kanamycin cassette 
is then removed using pCM157, a vector carrying the cre recombinase.   
Results:  To improve lipid productivity, the genes for two putative lipases (lip1 and lip2) and an acyl-CoA 
dehydrogenase (fadE1) were consecutively inactivated. For the next step, the genes for phosphate acetyl 
transferase (pta), the product of which is involved in acetate production/utilization, as well as genes for several 
additional putative acyl-CoA dehydrogenases, the products of which are involved in β-oxidation of fatty acids, were 
also knocked out. The mutation in the pta gene resulted in reduced growth on acetate, whereas only one the 
fadE::loxP mutation resulted in reduced growth on oleic acid. These mutations are now being combined with the 
lipase and the pta mutations. The combined effect of the mutations (lip1, lip2 and fadE1) resulted in a four-fold 
increase in the total lipid production compared to the wild type. 
Conclusion: Despite a multiplicity of fatty acid degradation pathways, A. baylyi remains one of the most attractive 
bacterial models for production of triacylglycerides and waxes. 
 
Virology - Selected Abstracts 
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S.6. Regulation of gene expression by human cytomegalovirus UL148: a transcriptomic analysis 
Christopher Nguyen, Mohammed Siddiquey, Hongbo Zhang, Jeremy Kamil 
LSU Health Sciences Center - Shreveport 
 
Background: All enveloped viral pathogens must exploit the host secretory pathway to synthesize, fold, and 
assemble their virion glycoprotein complexes. However, the glycoprotein load exerted by viral replication can readily 
overwhelm the folding capacity of the endoplasmic reticulum (ER), leading to induction of the unfolded protein 
response (UPR). The UPR is composed of three sensor-effector pathways – (i) PERK-ATF4, (ii) ATF6, and (iii) Ire1-
Xbp1 – that ultimately regulate gene expression to limit the toxic build-up of misfolded ER proteins. While beneficial 
to the host cell, the UPR is problematic for viruses, as some outcomes of the UPR – such as increased ER folding 
capacity – can benefit viruses while other outcomes – such as global dampening of mRNA translation – can harm 
viral replication. 
 Human cytomegalovirus (HCMV), a ubiquitous herpesvirus that significantly threatens the 
immunocompromised, has been shown to induce a modified UPR, allowing beneficial aspects to proceed while 
suppressing harmful aspects such as shutdown of protein synthesis. We recently showed evidence that a viral ER-
resident glycoprotein, UL148, significantly contributes to the UPR induced by HCMV. Furthermore, ectopic 
expression of UL148, but not rhesus CMV homolog Rh159, is sufficient to activate the UPR in uninfected cells. 
Finally, UL148 is necessary and sufficient to induce unusual structures within the ER enriched in quality control 
factors (ERQC structures). These quality control factors include chaperones such as calnexin as well as Hrd1, which 



	 23 

mediates degradation of misfolded ER proteins. Taken together, these findings suggest that UL148 is involved in 
molecular mechanisms that drastically modify the ER environment. 
 In this study, we set out to identify the transcriptional changes required for UL148-dependent induction of 
the UPR and ERQC structures. 
Methods: To analyze UL148-dependent changes in gene expression during infection, we infected human foreskin 
fibroblasts (HFF) with HCMV strain TB40/E (WT), recombinant TB40/E with nonsense mutations within the UL148 
open reading frame (148STOP), or mock control in five independent experiments. At 72 hours post-infection, we 
extracted total RNA and confirmed RNA integrity by Agilent Bioanalyzer. The LSU Health Sciences Center 
Genomics Core performed poly-A+ RNA enrichment, cDNA library preparation, paired-end Illumina sequencing, and 
analysis of raw data to calculate transcripts per kilobase million (TPM) and fold-change for each detected transcript. 
Results: Whereas HCMV infection drastically modified the transcriptome of infected cells (over 9000 differentially 
expressed genes), only 61 genes were found to be differentially regulated when comparing WT- and 148STOP-
infected cells. Ingenuity Pathway Analysis of these changes in gene expression readily identified ER stress and the 
UPR as top hits for impacted cellular pathways. Furthermore, we identified other UL148-regulated genes such as 
SERPINB4 and SERPINB2, which suggest the exciting possibility that UL148 desensitizes infected cells to cytotoxic 
T cell and NK cell killing by granzymes.  
Conclusion: These RNA-seq results, beyond confirming our previous work showing that UL148 activates the UPR, 
provide a manageable number of cellular genes that are potentially involved in the UL148-dependent mechanisms 
that lead to UPR induction and ERQC structures. Our future goals include a focused siRNA screen to deplete 
infected cells of these gene products. 
 
S.7.  The role of Human Papillomavirus 16 E7 phosphorylation in cellular gene expression  
Gaurav Raikhy1,2,3, Seong-Man Kim1,2, Sadie Rice1,2,3 and Jason M. Bodily1,2,3 
1Louisiana State University Health Science Center, Shreveport, Louisiana, 2Center for Molecular and Tumor 
Virology, LSUHSC, Shreveport, Louisiana, 3Feist-Weiller Cancer Center, LSUHSC, Shreveport, Louisiana 
 
Background: Although human papillomavirus (HPV) can cause a variety of cancers, many HPV infections can last 
for decades without causing any serious health problems. E7 is oncoprotein which has both transforming and 
transcriptional regulatory activities. Previous studies showed that E7 is phosphorylated at Ser 31 and Ser 32 by 
cellular casein kinase II (CKII) and at Ser 71 by unknown cellular kinase. E7 phosphorylation appears to play critical 
roles in cell cycle control, induction of DNA synthesis, and enhancement of oncogenic functions of E7. In this study, 
we discovered that another kinase, the Mediator-associated cyclin dependent kinase 8 (CDK8), can phosphorylate 
HPV E7. CDK8 is known to regulate several steps of the transcription process, including elongation of viral 
transcripts originating from the late promoter. It prompted us to further study the potential role of CDK8 in E7 
phosphorylation. We explored the role of E7 phosphorylation in the regulation of cellular genes using cell lines stably 
containing phosphorylation-defective E7. 
Methods: Phosphorylation of HPV16 E7 by CDK8 immunoprecipitated from cell lysates was performed using 
immunoprecipitation with anti CDK8 antibodies and in vitro kinase assays using GST-16E7 as a substrate. Gene 
expression in human foreskin keratinocytes (HFKs) alone and containing either wild type or E7 hypophosphorylated 
and phosphomemetic HPV mutants, SSAA and SSDD respectively, was measured using RT-qPCR. Chromatin 
immunoprecipitation directed against E7 was performed using standard methods. 
Results:  CDK8 phosphorylated GST-16E7 in a specific manner. In vitro kinase assay determined that serine 31 
and 32 residues of E7 are critical for its phosphorylation by CDK8. Microarray results comparing phosphorylation 
mutants with wild type showed differences mainly in interferon stimulated genes (ISGs), cytokines, and inflammatory 
response genes. We confirmed expression of selected genes with RT-qPCR. We also discovered that the SSAA 
phosphorylation mutant of E7 cannot associate with host cell chromatin as well as wild type, providing a potential 
mechanism for transcriptional defects in the SSAA mutant.  
Conclusion: The role of E7 in regulating keratinocyte gene expression has not been well understood. 
Phosphorylation by the Mediator kinase CDK8 suggests that E7 phosphorylation may interact with and be regulated 
by the core transcriptional machinery. Further, phosphorylation of E7 was observed to play an important role in 
suppression of ISGs in HPV containing keratinocytes, perhaps through the recruitment of E7 to the chromatin. 
Further studies will elucidate how E7 phosphorylation contributes to its transcriptional regulatory functions.  
 
S.8.  Dynamin is Required for Efficient Cytomegalovirus Maturation and Envelopment 
Mohammad H. Hasan, Leslie E. Davis, Ratna K. Bollavarapu, Dipanwita Mitra, Rinkuben Parmar, Ritesh Tandon 
University of Mississippi Medical Center, Jackson, Mississippi 
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Background: Cytomegalovirus secondary envelopment occurs in a virus-induced cytoplasmic assembly 
compartment (vAC) generated via a drastic reorganization of the membranes of the secretory and endocytic 
systems. Dynamin is a eukaryotic GTPase that is implicated in membrane remodeling and endocytic membrane 
fission events; however, the role of dynamin in cellular trafficking of viruses beyond virus entry is only partially 
understood. In this study, we utilized the conditional triple dynamin knockout mouse embryonic fibroblasts (TKO) to 
study the involvement of endocytic pathways in cytomegalovirus maturation. 
Methods: Mouse embryonic fibroblasts (MEF) engineered to excise all three isoforms of dynamin leading to the 
generation of TKO cells were infected with mouse cytomegalovirus (MCMV-K181). We compared the growth of 
virus, viral gene expression and ultrastructural phenotype between MEF and TKO cells. 
Results: Immediate early (IE1; m123) viral protein was detected in TKO cells as well as in mock-induced parental 
MEF at early times post infection although levels were reduced in TKO cells, indicating that virus entry was affected 
but not eliminated. Levels of IE1 protein and another viral early protein (m04) were normalized by 48 hours post 
infection; however, late protein (m55; gB) expression was reduced in infected TKO cells compared to parental MEF. 
Ultrastructural analysis revealed intact stages of nuclear virus maturation in both cases with equivalent numbers of 
nucleocapsids containing packaged viral DNA (C-capsids) indicating successful viral DNA replication, capsid 
assembly and genome packaging. However, severe defects in virus envelopment were visualized in TKO cells but 
not in parental cells. Dynamin inhibitor (dynasore) treated MEF showed a phenotype similar to TKO cells upon 
MCMV infection confirming the role of dynamin in late maturation processes. 
Conclusion: This study shows that dynamin-mediated endocytic pathways are critical for the completion of 
cytoplasmic stages of cytomegalovirus maturation.  
 
S.9.  An antiviral drug candidate inhibits Zika infection in vitro and in vivo 
Biswas Neupane, Dhiraj Acharya, Amber M. Paul, Gabriel Gonzalez-Fernandez, E. Ashley Thompson and Fengwei 
Bai 
Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS 39406 
 
Background: Zika virus (ZIKV) has been causing a major public health concern as it has been linked with 
microcephaly in the newly born infants. Currently, there are no approved and specific antivirals or vaccines against 
ZIKV infection. In this study, we report that an antiviral candidate, HTL004, inhibits ZIKV infection in the cells and in 
mouse model. 
Methods: Cells were infected with a mixture of ZIKV and HTL004, and the level of ZIKV was measured after 
incubation. The effect of HTL004 on ZIKV during attachment and post-internalization to the cells was studied. 
Further it was studied in Ifnar1-/- mice model by infecting them with ZIKV. Four hours after infection, mice were fed 
with 1.5g/Kg body weight of HTL004 twice a day for 5 days. Pregnant Ifnar1-/- mice were infected on embryonic day 
8.5 (E8.5) and fed with HTL004 similarly for 5 days. On E14.5 mice were euthanized for the collection of placenta 
and fetal head and body. 
Results: HTL004 blocked ZIKV binding to host cells and further inhibited ZIKV replication in cell culture. In addition, 
we also found that HTL004 had therapeutic effects against ZIKV infection in mice. The level of ZIKV was found 
lower in blood and other tissues of HTL004-fed group than those of mock control group. Feeding of HTL004 also 
inhibited the transmission of ZIKV from pregnant mice to the fetus in E14.5.  
Conclusion: The results showed that HTL004 inhibited ZIKV in both in vitro and in vivo, suggesting it may be a 
promising drug candidate to combat ZIKV infection. 
 
S.10.  Choroid Plexus in AIDS Pathogenesis  
Elizabeth Delery, Marcelo Kuroda, Woong-Ki Kim, Andrew G. MacLean  
Tulane National Primate Research Center, Covington, Louisiana 
 
Background: The incidence of HIV-associated neurocognitive disorders (HAND) has increased in the era of 
combination anti-retroviral therapy (cART). Despite this and documented neurocognitive impairment, there is a lack 
of pathology of HIV-encephalitis (HIVE) in children and SIV-encephalitis (SIVE) in rhesus macaques infected pre-, 
peri-, and post-parturition. In this study, we show that the lack of pathology seen is most likely due to innate 
differences in the blood-brain and blood-CSF barriers, as well as a robust pro- and anti-inflammatory response in 
neonatal rhesus macaques. 
Methods:  Using a rhesus macaque model of HIV, we examined the plasma viral load, brain tissue viral load, and 
monocyte turnover, using PCR and flow cytometry, respectively. We also performed immunohistochemistry for 
monocyte and macrophage markers of the choroid plexus. Lastly, we sought to create a choroid plexus epithelial 
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cell model to monitor the effects of inflammatory markers and virus on the tight junctions of the blood-CSF barrier 
in real-time.  
Results:  We demonstrated that neonates do not develop encephalitis, despite comparable viral load and monocyte 
turnover, correlates of SIV-encephalitis (SIVE). However, we noted that uninfected adult rhesus macaques have an 
increase in virus susceptible cells in the brain, SIV-infected adults have a leakier blood-brain barrier than infected 
neonates, and adults with encephalitis have a greater viral burden in brain tissue compared to adults without 
encephalitis. In the choroid plexus, we discovered that despite the lack of encephalitis, neonates have an increase 
in monocytes and macrophages of the choroid plexus, indicating a strong immune response. While our choroid 
plexus epithelial cell model is still in preliminary stages, initial results are promising.  
Conclusion:  Our work indicates a possible viral threshold needed for the development of encephalitis, and that the 
blood-brain barrier may play a role in this threshold due to lower levels of virus susceptible cells and a tighter blood 
brain barrier in neonates. In the choroid plexus, the strong pro- and anti-inflammatory macrophage response seen 
in neonates may offer an extra layer of protection development of SIVE.  
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S.11. Staphylococcus epidermidis Serine Protease has Toxic Activity for the Rabbit Cornea 
Armando Caballero, Michael Bierdeman, Aihua Tang, and Richard O’Callaghan 
Department of Microbiology and Immunology, University of Mississippi medical Center, Jackson MS 39216. 
 
Background: The four bacteria that commonly infect the human cornea are Pseudomonas aeruginosa, 
Staphylococcus aureus, Streptococcus pneumoniae, and Staphylococcus epidermidis. Despite its important role in 
corneal infections, little is known about its ocular virulence. This study analyzed ocular isolates and correlated their 
virulence with their protease activity.  
Methods: Clinical ocular isolates of S. epidermidis were tested for hemolysis on sheep and rabbit erythrocytes and 
for protease activities on gelatin zymograms. Three strains were selected based on their hemolytic and proteolytic 
activities and tested for virulence by intra-stromal injection into rabbit eyes as measured by slit lamp examination 
scoring (SLE). Protease detected in a virulent isolate was identified by mass spectroscopy, and the gene was 
expressed in E. coli. The toxicity of the recombinant protease was tested in rabbit corneas.   
Results: Hemolysis of rabbit and sheep erythrocytes was found in 25/26 and 16/26 isolates, respectively. Protease 
activity was detected in 22 isolates. Of the three isolates injected into rabbit corneas, isolate 30111 exhibited the 
greatest virulence. This isolate secreted a protease that migrated at ~ 75 kDa on a zymogram. Mass spectrometry 
identified this protease as the serine/ glutamyl endopeptidase (i.e. Esp). The purified and active recombinant 
protease when injected into rabbit corneas produced extensive pathology.     
Conclusion:  This study shows there is a difference in corneal virulence among S. epidermidis strains. Strain 30111 
that secreted serine protease Esp was the most virulent. A recombinant Esp protease produced extensive pathology 
when injected intra-stromally into rabbit corneas.  
 
S.12. Rickettsiae Utilization of Host Lipid Metabolism Processes During Mammalian Cell Infection  
Paige Allen, Pedro Curto, Isaura Simoes and Juan J. Martinez  
Department of Pathobiological Sciences, LSU School of Veterinary Medicine, Baton Rouge, LA 70803 
Background: Rickettsiae have undergone a significant amount of “reductive evolution” in their genomes, whereby 
several genes whose products are involved in metabolism have been deleted or disrupted making the bacterium 
more reliant on the infected target cell for nutrients. Previous work for our group has shown that pathogenic 
Rickettsia species, such as R. conorii, are capable of replicating within a human macrophage-like cell line, THP-1 
cells, whereas a non-pathogenic species, R. montanensis, is unable to proliferate in these cells. High throughput 
shotgun proteomic analyses of THP-1 cells infected with R. conorii, but not with R. montanensis, indicated that 
several host metabolic pathways are upregulated 24 hours post-infection. Among these are pathways involved in 
metabolism including fatty acid synthase (FASN) activity and beta-oxidation of fatty acids. Our current research 
focuses on elucidating the mechanism(s) by which Rickettsia species modulate lipid metabolism and the functional 
significance of these changes to intracellular bacterial growth. 
Methods: To initially investigate if FASN activity plays a role in the proliferation of Rickettsia species within infected 
THP-1 cells, we utilized two independent pharmacological inhibitors of FASN function, C57 and Cerulenin, and then 
examined putative effects on bacterial growth using fluorescent microscopy and quantitative PCR (qPCR)-based 
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assays. Identical growth experiments were also performed in THP-1 cells where FASN expression was inhibited by 
RNAi, and in THP-1 cells where FASN was edited by CRISPR-Cas9 technologies. 
Results: Our preliminary data demonstrated that R. conorii growth is significantly inhibited in THP-1 cells when 
treated with Cerulenin.  In addition, we are in the process of confirming this inhibitory phenotype in THP-1 cells 
where FASN expression is diminished.  Experiments are ongoing to determine whether FASN function is also 
required for efficient intracellular growth in other human endothelial and epithelial cell lines. 
Conclusion: Our current data demonstrates that FASN activity and possibly other host lipid metabolic processes are 
necessary for intracellular growth of Rickettsia species in THP-1 cells. Ongoing studies are focusing on the utilization 
of pharmacological inhibitors of fatty acid beta-oxidation to potentially identify key metabolites that are required for 
rickettsial growth.  In addition, our studies will also determine whether FASN activity is required for intracellular 
growth of other pathogenic Rickettsia species in a panel of human cells. 
 
S.13. Arcanobacterium haemolyticum Phospholipase D and Arcanolysin Both Contribute to Bacterial 
Invasion into Non-Phagocytic Cells. 
Patrick S. Gellings and David J. McGee, PhD 
Department of Microbiology and Immunology, Louisiana State University Health Sciences Center - Shreveport 
 
Background: Arcanobacterium haemolyticum is a Gram-positive bacterium that produces, among other putative 
virulence factors, a sphingomyelin-specific phospholipase D (PLD) and the cholesterol-dependent cytolysin (CDC) 
named Arcanolysin (ALN).  We previously reported that a synergistic relationship exists between PLD and ALN, 
wherein the enzymatic activity of PLD alters the host membrane lipids to facilitate the ability of ALN to bind to the 
membrane and increase pore-formation, culminating in the lysis of the target cell.  In addition to cell lysis, CDC 
pore-formation in plasma membranes serves to disrupt concentration gradients that are required for normal cell 
function including calcium.  Multiple reports exist which implicate rapid influxes of calcium mediated by bacterial 
virulence factors to facilitate the internalization of bacteria into non-phagocytic cells, though the process by which 
this is achieved is still under investigation.  The other A. haemolyticum virulence factor, PLD, was previously 
reported to increase the ability of the bacterium to adhere to HeLa cells in vitro.  However, neither the role ALN nor 
the role of the PLD-ALN synergism plays in the interactions between A. haemolyticum and host cells has been 
explored.  We hypothesize that A. haemolyticum utilizes both PLD and ALN to promote adherence to and invasion 
of non-phagocytic cells, specifically through PLD-ALN pore-formation to increase calcium influx into Detroit 562 
cells.  
Methods: Using a combination of adherence assays and gentamicin protection assays, we monitored the ability of 
WT and mutant A. haemolyticum strains to adhere to and invade Detroit 562 cells.   In addition, fluorescent readings 
using Indo 1-AM was used to monitor the influx of calcium into Detroit 562 cells in the presence of purified ALN 
and/or PLD or various strains of A. haemolyticum.   
Results: Our work showed that the absence of PLD negatively impacted the ability of A. haemolyticum to adhere to 
Detroit 562 cells and that the sphingomyelinase activity of PLD is necessary to promote bacterial adherence.  
Furthermore, we showed that the absence of ALN does not affect the ability of A. haemolyticum to adhere to Detroit 
562 cells, but the absence of ALN pore-formation caused a defect in the invasive phenotype of the bacteria.  In 
addition, we demonstrated that the relationship between PLD and ALN synergistically caused an influx of calcium 
into Detroit 562 cells and that the absence of a functional PLD or ALN decreased the influx of calcium into host cells 
in the presence of A. haemolyticum.   
Conclusion:  Our work demonstrates that A. haemolyticum utilizes two putative virulence factors, ALN and PLD, to 
mediate its entry into the non-phagocytic Detroit 562 cell line.  By complementing our mutant A. haemolyticum 
strains with mutated aln or pld genes, we showed not only that PLD and ALN contribute to the ability of A. 
haemolyticum to adhere to and invade Detroit cells, but also we further showed that the sphingomyelinase activity 
of PLD and the pore-formation activity of ALN are necessary to increase the invasive phenotype of the bacteria.  In 
the future, the tools we developed will be used to specifically understand the roles of PLD sphingomyelinase activity 
and ALN pore-formation play in the context of one another after A. haemolyticum has invaded a host cell and 
completes its lifecycle. 
 
S.14. Clarithromycin resistance genes in the Haemophilus influenzae core genome 
Justine L. Dees, Sandy M. Wong, Jeffrey D. Gawronski, Brian J. Akerley 
University of Mississippi Medical Center, Jackson, Mississippi 
 
Background: Macrolide antibiotics are often prescribed for upper and lower respiratory tract infections caused by H. 
influenzae. Most studies have focused on how H. influenzae acquires macrolide resistance despite the crucial role 
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intrinsic mechanisms play in antibiotic resistance. Because intrinsic macrolide resistance in H. influenzae has not 
yet been studied on the genome-wide level, we aimed to identify the H. influenzae core intrinsic clarithromycin 
resistance determinants. 
Methods: We used a genome-wide transposon mutant screening technique, Transposon Insertion-site Sequencing 
(TIS, also termed HITS or Tn-seq), to screen ~70,000 mutants at two sub-inhibitory doses—doses that inhibit the 
growth of susceptible mutants relative to the wild-type or resistant mutants—of clarithromycin. We confirmed mutant 
susceptibility by constructing deletion mutants and performing minimum inhibitory concentration, disk diffusion, 
growth curve, and competition assays. Lastly, we evaluated the conservation of the clarithromycin resistance genes 
among strains by constructing a pan-genome and identifying the core resistance genes. 
Results: Using this approach, we identified 33 H. influenzae clarithromycin resistance determinants. The 3 mutants 
we constructed showed enhanced susceptibility to clarithromycin. We found that 25 (76%) of the 33 resistance 
determinants are core genes.  
Conclusion: This study reveals, on a genome-wide level, the core genes required for H. influenzae intrinsic 
clarithromycin resistance. These results suggest that intrinsic clarithromycin resistance mechanisms are highly 
conserved in H. influenzae. Drugs designed to target the genes we identified in this study would likely form 
synergistic combinations with clarithromycin. 
 
Virology- Selected Abstracts 
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S.15. Regulation of Host Gene Expression by Human Papillomavirus Oncoprotein E7 
Sadie M. Ricea,b,c, William K. Songocka,b,c, Gaurav Raikhya,b,c, Phillip C.S.R. Kilgored, Urska Cvekd, Jason M. 
Bodilya,b,c  
aDepartment of Microbiology and Immunology, Louisiana State University Health Sciences Center, Shreveport, 
Louisiana, 71130, USA bCenter for Molecular and Tumor Virology, LSUHSC, Shreveport, Louisiana, 71130, USA 
cFeist-Weiller Cancer Center, LSUHSC, Shreveport, Louisiana, 71130, USA dDepartment of Computer Science, 
Louisiana State University Shreveport, Shreveport LA, 71115, USA 
 
Background: Persistent infection by human papillomaviruses (HPVs), small, double stranded DNA viruses that infect 
keratinocytes of the squamous epithelia, can lead to the development of cervical and other cancers. The viral 
oncoprotein E7 regulates host and viral gene expression by binding host transcriptional regulators, although 
mechanisms responsible for E7-mediated gene expression are incompletely understood. Using chromatin 
immunoprecipitation-sequencing (ChIP-seq) analysis, our lab made the novel discovery that E7 associates with 
viral and host chromatin and many host genes occupied by E7 are transcriptionally regulated in cells that contain 
HPV16 genomes as compared to uninfected cells. Human genomic loci corresponding to E7 ChIP-seq peaks were 
termed E7 binding sites (E7BS). Our goal is to determine the mechanism by which E7 may regulate host gene 
expression through association with chromatin. In this study, we report pathway analysis on E7-occupied genes, 
which transcription factor (TF) motifs are present in E7BSs and show preliminary data that E7BSs may act as 
transcriptional regulatory sequences in the presence of E7.  
Methods: Genes with E7 peaks were analyzed with Ingenuity Pathway Analysis to identify common gene function. 
E7BSs were analyzed with HOMER to determine which TFs may bind there and facilitate E7 localization. To test 
E7BS transcriptional regulation, E7BSs from genes that are transcriptionally up- or downregulated by HPV16 were 
cloned into luciferase reporter plasmids upstream of a minimal promoter. U2OS cells were transfected with these 
constructs and with or without expression plasmids for E7. Luciferase activity was measured by a plate-reading 
luminometer. 
Results: Many E7-occupied genes are important for cell cycle regulation, epithelial-stromal interactions, and antiviral 
defense, suggesting that E7 may target these genes to support persistent viral infection. Potential TF motifs, such 
as those of Oct2 and Smad2/3, are present in E7BSs. There was higher or lower relative luciferase activity in cells 
that received plasmids containing E7BSs of genes up- or downregulated by HPV16, respectively, and E7, compared 
to cells that lacked E7.  
Conclusion: This study shows that E7 localizes to genes known to be transcriptionally regulated by HPV16, possibly 
through association with several different TFs. We found that E7BSs may act as independent transcriptional 
regulators, though additional studies are needed. Future studies will determine whether other HPV16-encoded 
proteins effect how E7 associates with chromatin or regulates gene expression. 
 
S.16. Rotavirus NSP1 colocalizes with PML nuclear bodies in the nucleus 
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Samantha K. Murphy, Michelle M. Arnold 
Department of Microbiology and Immunology, LSU Health Sciences Center Shreveport, Shreveport, LA 
 
Background: Rotavirus is a leading cause of severe gastroenteritis in young children worldwide. The rotavirus 
nonstructural protein 1 (NSP1) inhibits production of type I interferon (IFN) to promote viral spread in an infected 
host by promoting degradation of IFN regulatory factors (IRF3, IRF5, IRF7) and β-transducin repeat-containing 
protein (β-TrCP), which is required for NF-κB activation. NSP1 proteins from different rotavirus strains can be 
described by their ability to degrade IRFs, β-TrCP or both. This project uses NSP1 from two commonly studied 
rotavirus strains: SA11-4F and OSU. SA11-4F NSP1 induces degradation of IRFs, whereas OSU NSP1 induces 
degradation of β-TrCP. Previous studies suggest that NSP1 is a cytoplasmic protein but preliminary subcellular 
fractionation studies by our lab indicated SA11-4F and OSU NSP1 also localize to the nucleus. We hypothesize 
NSP1 localizes to the nucleus to inhibit IFN induction by a mechanism that does not involve proteasomal 
degradation of host proteins.  
Methods: To determine the subcellular localization of NSP1 during infection with different strains of rotavirus, 
immunofluorescence microscopy and subcellular fractionation were used. Simian MA-104 cells were infected with 
rotavirus strains SA11-4F or OSU then immunostained for NSP1 and lamin A/C to detect the nuclear periphery. 
Images of the inside of the nucleus were obtained and localization of NSP1 was evaluated. To determine if nuclear 
NSP1 colocalized with any subnuclear structures, MA-104 cells were transfected with a plasmid expressing tagged 
NSP1 from SA11-4F or OSU then immunostained to detect NSP1 and promyelocytic (PML) nuclear bodies, Cajal 
bodies and nuclear speckles. Finally, to determine if PML nuclear bodies are altered during infection, MA-104 cells 
were infected with SA11-4F or OSU then immunostained for VP6 (to identify infected cells) and PML.  
Results: NSP1 from the SA11-4F rotavirus strain, which induces IRF degradation, was diffusely localized throughout 
the cytoplasm and weakly localized to the nucleus. NSP1 from the OSU rotavirus strain, which induces β-TrCP 
degradation, was also localized to the cytoplasm but unexpectedly formed distinct foci within the nucleus. The foci 
formed by OSU NSP1 colocalized with PML nuclear bodies, but not with the other tested nuclear structures. In cells 
infected with SA11-4F, PML nuclear bodies maintained their round morphology. However, in cells infected with 
OSU, PML nuclear bodies formed clusters, which colocalized with OSU NSP1.   
Conclusion: Our results are the first to show NSP1 localizes to the nucleus of rotavirus infected cells. We 
demonstrated that NSP1 foci colocalize with PML nuclear bodies and may somewhat alter the morphology of PML 
nuclear bodies. Because PML nuclear bodies play an important role in IFN induction, our findings suggest NSP1 
may be altering PML nuclear bodies to inhibit IFN induction through a mechanism that does not require proteasomal 
degradation of IRFs and β-TrCP. Future studies will determine if the presence of PML bodies is required for NSP1 
nuclear foci formation. 
 
S.17. Involvement of Cul3 in rotavirus NSP1-mediated IFN inhibition  
Kellie N. Brown, Michelle M. Arnold 
Louisiana State University, Health Sciences Center, Shreveport Louisiana 
 
Background: Human rotaviruses cause severe gastroenteritis, leading to over 200,000 deaths in children worldwide 
each year. The induction of interferon-β (IFN-β) is an important component of the host innate immune response that 
limits the spread of viruses. Rotavirus encodes the nonstructural protein NSP1 to help the virus evade innate 
immune responses by inducing the degradation of interferon regulatory factor 3 (IRF3) and β-transducin repeat-
containing protein (β-TrCP), both of which are required for full induction of IFN-β. NSP1 has been thought to act as 
an E3 ubiquitin ligase to induce degradation of IRF3 and β-TrCP. Ubiquitination is a post-translational modification 
that targets proteins for degradation or altered cellular localization. NSP1 has been shown to associate with cullin 
RING E3 ubiquitin ligase complexes (CRLs), but there are conflicting studies about whether or not NSP1 utilizes 
Cul3 to induce IRF and β-TrCP degradation. The aim of this study is to test the hypothesis that NSP1 acts alone as 
an E3 ubiquitin ligase to induce the degradation of IRF3 and β-TrCP, resulting in inhibition of IFN-β induction. 
Methods: To determine the effects of loss of Cul3 during rotavirus infection, mammalian cells were transfected with 
Cul3-specific siRNAs and infected with rotavirus. To determine the effects of cullin inactivation, cells were infected 
with rotavirus and then treated with the global neddylation inhibitor MLN4924, which maintains cullins in an inactive 
state. NSP1-mediated degradation of IRF3 and β-TrCP in the absence of Cul3 was analyzed by immunoblotting. 
IFN-β mRNA levels were analyzed by RT-qPCR when Cul3 was knocked-down or inactivated during rotavirus 
infection. To determine if NSP1 associates with de-neddylated (inactive) Cul3, alanine and arginine substitutions 
were introduced at the Cul3 neddylation site K712 to prevent Cul3 activation by neddylation. Mutated Cul3 proteins 
were expressed in mammalian cells, along with Halo-tagged NSP1 proteins. A HaloTag pull-down was then 
performed, followed by immunoblotting to detect transient association of Cul3 with NSP1. 
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Results: Knock-down of Cul3 by siRNA was efficient using 25-50 nM siRNA over 48-72 hrs. Cul3 knock-down did 
not alter the ability of NSP1 to induce IRF and β-TrCP degradation, nor did Cul3 knock-down alter IFN-β production 
during rotavirus infection. A concentration of 0.5 μM MLN4924 was sufficient to inhibit cullin neddylation. 
Neddylation inhibition did not prevent NSP1-mediated degradation of IRF3 and β-TrCP. Neddylation inhibition by 
MLN4924 also did not alter IFN-β production during rotavirus infection. Both active and inactive endogenous Cul3 
proteins were pulled-down with Halo-tagged NSP1 proteins. In addition, exogenous Cul3 K712A and K712R 
proteins were pulled-down with NSP1.  
Conclusion: This study shows that NSP1 is able to induce the degradation of IRF3 and β-TrCP independently of 
Cul3, thereby preventing the induction of IFN-β. These data support the hypothesis that NSP1 itself is an E3 ubiquitin 
ligase. In vitro ubiquitination assays will be used to further test this hypothesis. Our data also shows that NSP1 
associates with both activated (neddylated) and inactivated (de-neddylated) form of Cul3. The interaction between 
NSP1 and Cul3 is likely important for some other aspect of rotavirus biology unrelated to IFN inhibition and will 
require future exploration. 
 
S.18. Development of a recombinant varicella vaccine expressing the Zika virus glycoprotein E antigen  
Wayne Gray, Michael Hohl, Grant Wichman 
University of Mississippi, Oxford, MS  
 
Background:  Zika virus (ZIKV) is a flavivirus that is transmitted to humans by a mosquito vector. ZIKV infections 
are generally asymptomatic or associated with a mild fever. However, ZIKV may cause severe disease in adults 
and children. In infected pregnant women, transplacental transmission may result in neurologic complications and 
microcephaly in newborns. Unfortunately, anti-viral therapy is not currently available. An effective vaccine is needed 
to prevent ZIKV outbreaks. In this study, we have developed a recombinant varicella vaccine that expresses the 
immunogenic ZIKV glycoprotein E (gE).  
Methods:  A gene encoding the ZIKV gE was chemically synthesized. The ZIKV gE gene was inserted within the 
glycoprotein C (gC) region of the varicella zoster virus (VZV) vaccine virus (rVZV-ZIKVgE). Expression of the ZIKV 
gE antigen was analyzed by immunofluorescence and immunoblot assays. 
Results:  A VZV BAC recombination genetic system was used to insert the ZIKV gE gene into the VZV vaccine virus 
genome. PCR analysis confirmed that the ZIKV gE gene was properly inserted within the VZV gC open reading 
frame.  Infection of Mewo cells with the rVZV-ZIKVgE revealed expression of the ZIKV gE antigen as determined 
by immunofluorescence and immunoblot analyses. The rVZV-ZIKVgE recombinant virus replicated as efficiently in 
Mewo cells as does wild-type VZV confirming that insertion of the ZIKV gE does not alter viral growth.  
Conclusion:  A recombinant varicella vaccine expressing antigenic ZIKV gE was constructed. A subsequent study 
will evaluate the ability of this rVZV-ZIKVgE vaccine to induce immune responses and protection against ZIKV 
infection in experimental animals.  A safe and effective recombinant varicella vaccine would be beneficial to prevent 
global ZIKV outbreaks.    
 
Bacteriology- Selected Abstracts 
 
Friday, November 2, 2018, SM122, 4.00 pm – 5.30 pm. 
 
S.19. Removal of ascorbic acid operon diminishes Streptococcus pneumoniae growth in vitreous humor  
Angela H. Benton and Mary E. Marquart  
The University of Mississippi Medical Center, Jackson, Mississippi 
 
Background: Streptococcus pneumoniae is one of the top bacterial pathogens causing a severe, sight-threatening 
disease known as endophthalmitis. Bacterial endophthalmitis occurs most commonly after cataract surgery when a 
bacterium is introduced to either the aqueous or vitreous humor. Our lab has shown that S. pneumoniae can grow 
to 109  colony-forming units per mL (CFU/mL) in the rabbit model of endophthalmitis in as little as 24 hours. To 
determine how the bacteria are proliferating so well in the eye, we employed a transposon insertion library of 
bacteria. By comparing sequencing reads of transposon insertion sites from a S. pneumoniae (D39) transposon 
mutant library grown in nutrient-rich media and rabbit vitreous humor, several gene products were determined to be 
essential for pneumococcal growth in the vitreous humor. One of these genes identified as essential is an ascorbic 
acid (AscA) transporter subunit (spd_1846) of a phosphotransferase system. The known function of AscA in the 
ocular environment is to reduce and/or prevent damage from O2 diffusing across the retina and lens. However, our 
findings from the transposon mutant library experiments suggest AscA as an alternative carbon source for S. 
pneumoniae.  
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Methods: To further determine whether AscA transport is required for S. pneumoniae growth in vitreous humor, an 
isogenic deletion of the operon (spd_1961) controlling the transport of AscA was constructed in S. pneumoniae D39 
by splice-overlap extension (SOE) PCR and homologous recombination.  The growth of wild type and deletion 
strains was examined in nutrient rich media, minimal media (MM), MM with different concentrations of supplemental 
AscA, and vitreous humor. New Zealand white rabbits were also infected intravitreally with either wildtype or deletion 
strain at 102 CFU in a small pilot study. Biomicroscopy scores of disease severity as well as bacterial burdens were 
recorded at 24 hours for each group of animals.  
Results:  In the nutrient-rich media there were no significant differences in growth between strains at any timepoint. 
There were also no significant differences in bacterial growth when the strains were grown in MM with or without 
supplemental AscA. However, in vitro growth of the knockout strain was significantly decreased in the vitreous 
humor at 6 hours (p=0.0191), 8 hours (p=0.0245), 12 hours (p=0.0019), and 24 hours (p=0.0204) when compared 
to the parent strain. The growth of the knockout strain was also decreased in vivo (p=0.0559) in our pilot animal 
study (n=3).  
Conclusion: Previous studies indicate D39 utilizes glucose for approximately 6 hours before using an alternative 
carbon source. Without the ability to import AscA, the knockout strain shows diminished growth once the glucose is 
consumed. These findings suggest that ascorbic acid uptake is essential for growth in vitreous humor after glucose 
is exhausted.    
 
S.20. msaABCR Operon Regulates Cell Death in Staphylococcus Aureus During Biofilm Formation via 
CidABC pathway. 
Bibek G C, Gyan S. Sahukhal, Mohamed O. Elasri  
Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS 
 
Background: Key problem with Staphylococcus aureus as a pathogen is the acquisition of antibiotic resistance and 
their ability to form robust biofilm under sub-inhibitory cell wall targeting antibiotic stress. Studies indicates that a 
subpopulation in S. aureus undergoes tightly regulated programmed cell death (PCD) under biofilm condition. PCD 
during biofilm formation releases extracellular DNA, proteins and carbohydrates which forms the main constituents 
of biofilm extracellular matrix. Previously, we showed that deletion of msaABCR operon led to increased cell death 
during biofilm development. However, the mechanism behind unregulated cell death in msaABCR mutants’ biofilm 
is still unknown.  
Methods: We measured biofilm formation by msaABCR mutant under antibiotic stress condition. We performed 
stationary phase survival assays under the condition that mimics biofilm micro-environment (TSB supplemented 
with 35mM glucose). We measured ROS production and respiration rate in excess glucose condition and costaining 
with 5-cyano-2,3-ditolyl tetrazolium chloride (CTC) and 3′-(p-hydroxyphenyl) fluorescein (HPF) at 24 h and 72 h. To 
confirm cell death is dependent on the weak acid properties of acetate, we grew S. aureus in TSB-35 mM glucose 
buffered with 50 mM MOPS [3-(N-morpholino) propanesulfonic acid), pH 7.3]. Finally, we measured the expression 
of genes (cidABC, cidR, and lrgAB) that plays role in PCD in S. aureus. 
Results: Sub-inhibitory concentration of vancomycin induce biofilm formation in S. aureus but failed to do so in the 
msaABCR deletion mutant. Vancomycin enhanced biofilm formation in presence of excess glucose in wild type 
strains. However, under the same condition, msaABCR mutant is defective in biofilm formation. In addition, we 
observed increased cell death in the msaABCR mutant cells under excess glucose condition, which can be reversed 
in presence of buffered MOPS. Furthermore, msaABCR mutant produced more HPF-positive cells relative to the 
wild-type strains, suggesting that increased cell death in the msaABCR mutant may be a consequence of ROS 
accumulation and thus contributes to the defective biofilm formation. Deletion of msaABCR operon also resulted in 
increased expression of cidR regulon including CidA, CidC and LrgA suggesting its role in PCD during biofilm 
production via cidABC pathway.  
Conclusion: These results suggest that increased production of acetate is trigger for unregulated cell death in 
msaABCR mutant via cidABC pathway. Thus, we seek to define the role of msaABCR operon regulating these 
genes directly or indirectly to show its effect on PCD in S. aureus.  
 
S.21. Identification of novel transcripts involved in vertical transmission of Borrelia miyamotoi in Ixodes 
scapularis 
Latoyia Downs and Shahid Karim 
Department of Cell and Molecular Biology, School of Biological, Environmental and Earth Sciences, University of 
Southern Mississippi, Hattiesburg, MS 39406. 
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Background: Tick-borne diseases are a public health issue and they affect people every day. A new tick-borne 
pathogen, Borrelia miyamotoi, has emerged. It is a relapsing fever spirochete that is considered a distant cousin to 
Lyme Disease agent and has recently been found to cause disease in humans. This pathogen has been found in 
Ixoid ticks such as Ixodes ricinus (Sheep Tick) and Ixodes scapularis (black-legged Tick). In humans, B. miyamotoi 
causes recurrent fever, flu-like symptoms, and can also cause more severe illnesses such as meningoencephalitis. 
Unlike other Borrelia species, this pathogen can be vertically transmitted, passed from mother to offspring, which 
allows for the survival of the pathogen for many generations. There is very little to no research on B. miyamotoi that 
contribute to the understanding of vertical transmission phenomenon. 
Methods: To study the vector determinants of B. miyamotoi vertical transmission, we generated infected I. scapularis 
tissues using an artificial infection method. Total RNA from uninfected and infected tissues were submitted for 
RNAseq analysis.  
Results: I. scapularis ticks were successfully infected with B. miyamotoi using the artificial infection method of 
capillary feeding. Using the RNAseq data on the infected and uninfected tissues, the differential expression between 
BM infected and uninfected tissues was analyzed. The data was used to reveal targets that could have a role in 
vertical transmission of B. miyamotoi. 
Conclusion: This study generated potential targets involved in vertical transmission of the new emerging pathogen, 
B. miyamotoi. The targets and their suspected role will be discussed.  
 
S.22. Assessing the contribution of an HtrA family serine protease during Borrelia turicatae mammalian 
infection 
Clay Jackson-Litteken1, Tyler Ratliff1, Job Lopez2, Jon Blevins1  
1Department of Microbiology and Immunology, University of Arkansas for Medical Sciences, Little Rock, AR, 
2Department of Pediatrics, Section of Tropical Medicine, Baylor College of Medicine and Texas Children’s Hospital, 
Houston, TX 
 
Background: Tick-borne relapsing fever (TBRF), characterized by repeated febrile episodes, is globally distributed 
and is among the most common bacterial infections in some African countries.  Despite the clear public health 
concern TBRF represents, little is known regarding the virulence factors required by the causative Borrelia 
spirochetes to cause disease.  Previous work by Guyard et al suggests that an HtrA family serine protease unique 
to TBRF spirochetes (btpA in Borrelia turicatae) provides resistance to oxidative stress and neutrophil-mediated 
killing, implying a potential role for this protein during mammalian infection. 
Methods: To provide insight into an in vivo function for btpA, reverse transcription-PCR (RT-PCR) was conducted 
to assess if btpA is part of an operon.  Furthermore, btpA deletion mutants were generated in B. turicatae to 
characterize the role of this protease in vitro and during the enzootic cycle.  The capacity for btpA mutants to resist 
stresses such as heat shock and oxidative agents was evaluated in vitro, and the ability of mutants to cause 
repeated bouts of bacteremia was determined utilizing a murine infection model. 
Results: RT-PCR indicated that btpA is transcribed in a three-gene operon with genes encoding a hypothetical 
protein and thymidine kinase.  btpA mutants showed no defect in resistance to heat shock or oxidative stress in 
vitro.  Furthermore, murine infection experiments indicated that mutants are able to establish bloodstream infection 
and cause subsequent bacteremic relapse. 
Conclusion: btpA is not required for maximal growth during oxidative or temperature-related stresses tested in vitro.  
Additionally, btpA is not required for murine infection.  These results imply that BtpA is either dispensable or, 
alternatively, important during another phase of the B. turicatae enzootic cycle.  Currently, a murine-tick infection 
model is being used to assess if BtpA is required during tick acquisition, colonization, and subsequent transmission 
from tick to mammal. 
 
S.23. Characterizing the role of thiol specific antioxidant (TSA1) in the oxidative stress response of yeast 
phase Histoplasma capsulatum. 
Lauren Kennedy, Logan Blancett, Glen Shearer  
The University of Southern Mississippi, Hattiesburg, MS  
 
Histoplasma capsulatum (Hc) is a pathogenic fungus that is the etiologic agent of the respiratory disease 
histoplasmosis in mammals. Histoplasma undergoes a dimorphic shift from mold to yeast which is crucial to 
pathogenesis of the organism. In Candida albicans, another dimorphic fungus, the thiol specific antioxidant gene 
(TSA1) was found to be involved in cell wall synthesis and protecting the cell from oxidative stress. In 
Saccharomyces cerevisiae, one of the most extensively studied eukaryotic model organisms, TSA1 was also found 
to protect the organism from oxidative stress and act as a chaperone. HcTSA1 is strongly upregulated in the yeast 
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(pathogenic) morphotype. To analyze the role of TSA1 in response to oxidative stress a TSA1 knockdown strain 
(Tsa1-RNAi) was created. Expression of the Tsa1-RNAi strain was reduced to 90% of the wildtype expression. To 
determine if HcTsa1 is associated with resistance to oxidative stress a growth curve to compare survival of wildtype 
and knockdown strains will be completed by inoculating cells in Histoplasma microphage media (HMM) 
supplemented with hydrogen peroxide or paraquat dichloride. These chemicals form reactive oxygen species and 
thus emulate oxidative stress similar to that Histoplasma would encounter in the environment and host. Future 
studies to elucidate the role of the thiol specific antioxidant gene are to design qPCR primers of the Hc homologues 
to the Saccharomyces thioredoxin (Trx1) and thioredoxin reductase (Trr1) enzymes. These proteins are necessary 
precursors for functional TSA1 in the thioredoxin pathway. RNA expression of Trr1 and Txr1 will be analyzed in the 
wild type and knockdown strains before and after exposure to oxidative stress chemicals.  Finally, to analyze the 
role of HcTsa1 in virulence and survival, RAW 264.7 murine macrophages will be inoculated the wild type or TSA1 
knockdown yeast strains and Hc survival quantified.  
 
S.24. Elucidating the role of msaABCR operon in defending the oxidative stress in Staphylococcus aureus 
Shanti Pandey, Gyan S. Sahukhal, Mohamed O. Elasri,  
The University of Southern Mississippi 
 
Background: Staphylococcus aureus is in a constant challenge of oxidative stress generated endogenously and 
exogenously inside the host immune cells. To sense and survive the redox imbalance, this human pathogen has 
evolved complex regulatory mechanisms. In this study, we showed that the msaABCR deletion mutant has 
increased susceptibility to oxidative stress compared to the wild type USA300 LAC strain. 
Methods: We exposed the cells to inorganic as well as organic hydrogen peroxide and measured the survival 
population after designated period of time. Furthermore, for ex-vivo oxidative stress assay, the intracellular survival 
assays in neutrophils, whole blood and macrophages were performed. To observe the regulatory mechanism of the 
msaABCR operon, binding assays such as Chromatin immunoprecipitation (ChIP) and electrophoretic mobility shift 
assay (EMSA) were performed.  
Results: Inactivation of msaABCR operon shows increased susceptibility towards oxidative stresses. Transcriptomic 
analysis of the ΔmsaABCR showed downregulation of OsmC/Ohr family protein gene, carotenoid biosynthetic gene 
(crtM), and catalase (katA) genes that are involved in resisting oxidative stress. Furthermore, the binding assays 
revealed that MsaB protein directly binds the promoter region of OsmC/Ohr gene and crtOPQMN operon 
demonstrating the direct regulatory role of MsaB in oxidative stress.  
Conclusion: The study suggests that msaABCR operon mediates the defense mechanism against oxidative stress 
generated through organic and inorganic hydroperoxide via regulation of OsmC/Ohr family protein gene and 
carotenoid biosynthetic genes respectively. We further plan to elucidate the role of msaABCR in-vivo persistent 
infections. 
 
Immunology- Selected Abstracts 
Friday, November 2, 2018, SM124, 4.00 pm – 5.30 pm. 
 
S.25. Regulation of kappa-interferon by human papillomavirus type 16 E5  
Matthew L. Scott, Brittany Woodby, Jason M. Bodily 
Department of Microbiology & Immunology - LSUHSC-Shreveport, Louisiana, USA 
 
Background: Human papillomavirus (HPV) infection can induce cellular changes that promote virus persistence and 
progression to malignancy. Mechanisms of long term persistence currently remain unclear. HPV actively 
suppresses interferon production and signaling, including interferon-kappa (IFNκ), a keratinocyte-specific 
constitutively expressed interferon. Previous work in the laboratory showed that transforming growth factor beta 
(TGFβ) treatment of HPV16-containing cells results in upregulation of IFNκ. HPV encodes three oncoproteins, of 
which the E5 protein is least understood. E5 can promote the activation of the epidermal growth factor receptor 
(EGFR) and is required for HPV16-induced activation of the Met receptor tyrosine kinase. IFNκ suppression is lost 
in cells lacking E5 expression, indicating that E5 is necessary for IFNκ suppression. Our current work is to test the 
hypothesis that suppression of IFNκ by E5 is due to E5-induced dysregulation of the TGFβ pathway.  
Methods: HPV16-containing cells were treated with a variety of inhibitors to target TGFβ signaling and other type 1 
interferon signaling-related factors. RT-qPCR analysis measured the levels of IFNκ and various interferon-
stimulated genes (ISGs). Western blotting measured the levels of total and phosphorylated proteins. 
Results: In addition to IFNκ, various ISGs including MxA, IFI16, and IFIT1 revealed a significant upregulation in cells 
containing E5-deficient HPV16 (E5 Stop cells). These cells also showed increases in activated SMAD3 and TGFβ 
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receptor (TGFβRII) protein levels, indicating an increase in TGFβ signaling in E5 Stop cells. Inhibition of TGFβRII 
resulted in decreased IFNκ expression in E5 Stop cells, showing that TGFβ signaling is involved in IFNκ upregulation 
in E5 Stop cells and E5-mediated suppression of IFNκ may be mediated through TGFβ inhibition. Analysis of the 
genomes of our HPV16 and E5 Stop cells revealed that over time, E5 Stop cells integrate at a significantly higher 
rate than HPV16-containing cells, consistent with higher levels of interferon signaling.  
Conclusions: Our results show that E5 contributes to the ability of HPV16 to suppress innate immune responses, 
thus preventing genome integration. Genome integration is thought by many to be a key event in the progression 
from benign lesion into cancer during HPV infections, thus understanding this process will provide insight into 
preventing and/or treating these cancers.  
 
S.26. CXCL5 regulates pulmonary host defense and emergency granulopoiesis during MRSA-induced 
pneumonia 
L. Ghimire1, S. Bergeron1, S. Paudel1, Liliang Jin1, John T Le1, Joseph A De Corte1, Shanshan Cai1, S. Jeyaseelan1, 

2 

1Louisiana State University, Baton Rouge, LA; 2Louisiana State University Health Sciences Center, New Orleans, 
LA 
 
Background: Staphylococcus aureus pneumonia is a significant cause of mortality and morbidity worldwide, and 
neutrophils are known to play critical roles in containing S. aureus infection. While CXCL5 has been shown to 
mediate neutrophil recruitment to the lung in a murine model of M. tuberculosis and following pulmonary LPS-
exposure, the role of this chemokine in neutrophil-dependent host defense against Gram-positive (S. aureus) 
pneumonia, including emergency granulopoiesis and neutrophil mobilization, remains elusive.  
Methods: We induced pneumonia in C57BL/6 (Wild-type) and CXCL5 gene-deficient mice by intratracheal 
inoculation of 5*107 CFUs of MRSA (USA 300). At 12- and 24-hours post-infection, mice were euthanized to collect 
bronchoalveolar lavage fluid (BALF), lungs, and blood for leukocyte counts and bacterial load estimation. For 
granulopoiesis experiment, bone marrow cells obtained from femurs and tibia of MRSA-infected mice were flushed 
with PBS to obtain single cell suspensions. These cells were stained with granulocyte progenitor cell markers and 
analyzed using FlowJo software. 
Results:  We found that CXCL5 negatively regulates pulmonary host defense as evidenced by enhanced survival, 
bacterial clearance, and neutrophil recruitment in CXCL5 KO mice. Moreover, CXCL5 suppressed IL-17A 
production, thereby modulating neutrophil recruitment. Our data further revealed that CXCL5 deficiency increases 
granulopoiesis and neutrophil mobilization from bone marrow via IL-17A.  
Conclusion: Collectively, these findings unveil a central role for CXCL5 in host defense, granulopoiesis, and 
neutrophil mobilization against pulmonary S. aureus infection. 
 
S.27. MCP-1 deficiency enhances susceptibility to Carbapenem-Resistant Klebsiella Pneumonia via 
modulating neutrophil function 
Liliang Jin, Laxman Ghimire, Sagar Paudel, Shanshan Cai and Samithamby Jeyaseelan  
Pathobiological Sciences, Louisiana State University, School of Veterinary Medicine  
 
Background: Monocyte chemoattractant protein-1 (MCP-1) is important for monocyte recruitment to the lungs in 
response to bacterial infection. MCP-1 is also essential for protective neutrophil recruitment to the lungs during 
Escherichia coli pneumoniae infection. Carbapenem-Resistant Klebsiella pneumoniae (CRKP) infection has been 
rapidly growing as a life-threatening nosocomial disease in many countries. Little is known regarding the role of 
chemokines and early cellular immune responses in protective immunity to pulmonary infection with CRKP.    
Methods: In the current study, we investigated the role of MCP-1 in pulmonary innate immunity against CRKP 
infection using C57Bl/6 mice and MCP-1 knockout (KO) mice. We determined survival, bacterial burden in the lungs 
and extrapulmonary organs, neutrophil influx, cytokine/chemokine expression, and neutrophil function, such as 
neutrophil extracellular trap (NET) formation.   
Results: MCP-1 is essential for survival and restricting bacterial outgrowth in the lungs and extrapulmonary organs.  
Compared to the C57Bl/6 mice, KO mice showed reduced influx of neutrophils in the airways as assessed by nuclear 
cell morphology in BALF and lung parenchyma as measured by myeloperoxidase activity (MPO) in lung tissue. 
Moreover, the neutrophil extracellular traps (NETs) induced by CRKP were reduced in KO mice in both in vitro or in 
vivo experiments.  Intriguingly, subsequent to CRKP infection, KO mice demonstrated increased pyroptosis through 
higher activation of caspase-1, higher expression of IL-1β and cleaved gasdermin-D in the lung.   
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Conclusions: These findings enhance our understanding of the critical role of MCP-1 in modulating neutrophil 
function and pyroptosis in neutrophils and suggest that therapies targeting modulation of NETs and pyroptosis 
during CRKP infection should be explored. 
 
S.28. NLRC4 activation impairs macrophage-mediated immunity in polymicrobial sepsis. 
S. Paudel1, L. Ghimire1, L. Jin1, S. Jeyaseelan1,2  
Louisiana State University, Baton Rouge, Louisiana 
 
Background: Sepsis is the leading cause of death in intensive care units by infections, despite the advancement in 
critical care services and antibiotic therapies. Although macrophage dysfunction is a characteristic feature of severe 
sepsis, the mechanisms associated with dysfunction of macrophages in sepsis remain elusive. Recently, the NLRC4 
inflammasome has been implicated in sensing pathogens and regulating inflammation during microbial infections. 
However, role of NLRC4 in sepsis-induced macrophage dysfunction is poorly understood. 
Methods: We performed cecal ligation and puncture (CLP) to induce polymicrobial sepsis in wild type (C57BL6) and 

NLRC4 gene deficient (KO) mice.  Inflammatory cell recruitment, cytokine/chemokine levels in peritoneal lavage 
fluid and bacterial load in the peritoneum and other organs, and survival were measured. Macrophages were 
depleted using Clodronate liposomes. Furthermore, thioglycolate-elicited peritoneal macrophages were infected 
with S. aureus and E. coli to study bacterial clearance. Costimulatory molecules in peritoneal macrophages were 
examined using flow cytometry. 
Results: NLRC4 KO mice showed reduced CLP-induced mortality. Furthermore, NLRC4 KO mice displayed 
reduced neutrophil recruitment, decreased proinflammatory cytokines (IL-1b, TNF-a, MCP-1, CXCL-1, CXCL2) 
production, and enhanced bacterial clearance from the peritoneum and other organs. NLRC4 KO mice were 
protected from sepsis-induced macrophage death and impairment of macrophage function. Peritoneal 
macrophages (CD11b+F4/80+) were protected from sepsis-induced loss of MHCII and CD86. Moreover, peritoneal 
macrophages from NLRC4 KO mice showed enhanced bacterial clearance of S. aureus and E. coli. Intriguingly, 
macrophage depletion prior to polymicrobial sepsis eliminated the NLRC4-mediated survival advantage.  
Conclusions: These findings identify the NLRC4 inflammasome as a negative regulator of macrophage function in 
polymicrobial sepsis, and suggest that the pharmacological inhibition of NLRC4 inflammasome as a potential 
therapeutic strategy to augment macrophage function-mediated host immunity in polymicrobial sepsis. 
 
S.29. CD161-expressing CD8 T cells augment Type-17 immune functions during chronic SIV infection in 
rhesus macaques  
Edith Walker, Faith Schiro, Pyone Aye, Andrew Lackner, Ronald Veazey, Namita Rout 
Tulane National Primate Research Center, Tulane University School of Medicine, Louisiana 
 
Background: HIV and SIV infections are characterized by massive and sustained loss of T helper cells, preferentially 
Th17 cells in the gut mucosa, with little reconstitution even after antiretroviral therapy. We have reported that besides 
classical CD4+ Th17 cells; CD161-expressing CD8+ T cells form a significant proportion of type-17 type cytokine 
producing cells in the gut mucosa of rhesus macaques. To investigate the impact of lentiviral infection on the 
functions of CD161+CD8+ T cells, we examined these cells in blood and tissues of naïve and SIV-infected rhesus 
macaques. 
Methods:  Lymphocytes isolated from blood, lymph nodes, lungs and colon of uninfected and chronically SIV-
infected rhesus macaques were subjected to flow cytometric staining for analysis of phenotype and effector 
functions. Intracellular cytokine production was examined by Flow cytometry following overnight stimulation with 
mitogen (PMA/Ca Ionomycin).  
Results: Circulating CD161+ CD8+ T cell frequencies are unaffected in chronic SIV infection. However, they 
displayed increased CXCR3 expression suggesting enhanced homing to sites of inflammation. On the other hand, 
CD161+ CD8+ T cell frequencies in chronic SIV infection were significantly lower in the mucosal tissues, particularly 
in the colonic mucosa. Despite the decreased frequencies, the colonic mucosal CD161+ CD8+ T cells displayed 
significantly enhanced Th17 cytokine producing ability including IL-17 and IL-22. The production of the Th1 
cytokines TNF-α and IFN-γ remained comparable to that of SIV-negative rhesus macaques.    
Conclusion:  The enhanced type-17 cytokine responses by gut mucosal CD161+CD8+ T during chronic SIV 
infection, despite reduced frequencies suggest a compensatory mechanism in the host to repair gut mucosal 
damage in the face of acute loss of classical Th17 immune cells. Thus, targeting the expansion and function of 
CD161+ T cells has the potential to reverse gut mucosal damage of HIV-infected individuals, which is not resolved 
despite long-term antiretroviral therapy.   
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S.30. CD8+ lymphocytes modulate acute ZIKV viremia, innate antiviral immunity and possibly tissue 
dissemination in nonhuman primates 
Blake Schouest, Marissa Fahlberg, Elizabeth A. Scheef, Kyra Headrick, Matthew J. Ward, Dawn M. Wesson, Robert 
V. Blair, Antonito T. Panganiban, Nicholas J. Maness 
Tulane National Primate Research Center, Covington, LA 
 
Background: The critical importance of CD8+ lymphocytes during viral infection is well established, but their roles 
in acute ZIKV infection remain incompletely explored. Importantly, antiviral CD8 responses could modulate 
neurological manifestations that have accompanied recent ZIKV outbreaks. The rhesus macaque model of ZIKV is 
a particularly valuable tool to understand immune mechanisms of ZIKV control due to similarities in immune function 
to humans and due to their susceptibility to infection with primary human isolates of the virus. 
Methods: In the present study, we infected four adult male rhesus macaques with ZIKV, two of which had been 
depleted of CD8+ lymphocytes prior to infection. During acute infection, we tracked viremia and measured antiviral 
gene expression in whole blood. We also developed a multicolor flow cytometry panel to gauge innate and adaptive 
immune responses and used H&E staining to screen for neural pathology. 
Results: CD8 depletion resulted in delayed viremia and a near absence of particular innate immune responses in 
the blood, demonstrated by a complete lack of neutrophil recruitment to the blood and a striking absence of 
transcriptional changes in type I interferon response and other key immune genes relative to non-depleted controls 
during acute infection. Depletion also resulted in differential patterns of monocyte expansion and reduced monocyte 
activation measured by CD169 expression. Notably, CD8-depleted macaques showed possible evidence of 
compensatory CD4 T cell responses and persistence of neutralizing antibodies at later timepoints, despite clearance 
of virus from serum. Neural lesions were also evident in both CD8-depleted animals. One of the depleted animals 
recovered CD8+ lymphocytes by 21 days post-infection and mounted a high magnitude cytotoxic response against 
the virus. The other CD8-depleted animal did not recover CD8+ lymphocytes over the course of the study, and post-
mortem histology revealed severe brainstem encephalomalacia as well as enhanced viral dissemination in the 
semen and seminal vesicle. 
Conclusion: Together, these data support a potential role for CD8+ lymphocytes in control of ZIKV dissemination 
and in maintaining immune regulation during acute infection.  
 
Applied Microbiology - Selected Abstracts 
 
Friday, November 2, 2018, SM324, 4.00 pm – 5.30 pm. 
 
S.31. Knockout mutants of two putative thiosulfate sulfurtransferase genes in Mycobacterium smegmatis 
show increased sensitivity to redox stressors  
Jasleen Saini and Dr. Ravi D. Barabote 
Department of Biological Sciences, University of Arkansas, Fayetteville, AR, 72701  
 
Background: A distinct feature of most sequenced mycobacterial genomes is the presence of two paralogous genes 
(sseA and cysA2) for thiosulfate sulfurtransferase (TST). TST is a ubiquitous enzyme that is known to transfer 
sulfane sulfur from thiosulfate to yet unknown acceptor molecules in cells. Recent study showed that SseA along 
with two other proteins forms a membrane-associated oxidoreductase complex that protects the cell against 
oxidative stress. However, the physiological function of CysA2 as well as the significance of the occurrence of two 
TST paralogs in mycobacteria remains unknown. We are using Mycobacterium smegmatis as a model to investigate 
the role of both paralogs of TSTs in mycobacteria. 
Methods: We generated ∆sseA, ∆cysA2 single gene knockouts, a ∆cysA2-sseC two-gene knockout (sseC is 
adjacent to cysA2 in a putative operon), and ∆sseA/∆cysA2-sseC double knockout mutant in M. smegmatis using 
dif-flanked hygromycin-resistance cassette recombination system. Disk diffusion assays were performed to evaluate 
the sensitivity of the parent and mutant strains to various redox stressors.  
Results: Mutants were successfully generated and confirmed using PCR and sequencing. Mutation of ∆sseA and 
∆cysA2 genes resulted in larger zones of inhibition in the presence of superoxide generators (plumbagin and 
menadione) and thiol producers (dithiothreitol and b-mercaptoethanol). However, preliminary analysis with peroxide 
stressors such as cumene hydroperoxide and hydrogen peroxide did not show differences between parent and 
mutant strains at the concentrations tested. 
Conclusion: Our preliminary analyses showed that the loss of either TST paralog causes increased sensitivity of 
mutants to redox stressors, and suggested a role for both TSTs in oxidative stress adaptation. 
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Significance: TSTs could serve as potential targets for developing drugs against closely-related bacterial pathogens 
such as M. tuberculosis that need effective mechanisms to protect themselves against oxidative damage inflicted 
by the host environment. 
 
S.32. The antimicrobial activity and cellular pathways targeted by antimicrobial plant-derived aldehydes, 
aldehyde-based polymer networks (PANDAs) and natural inhibitors in Pseudomonas aeruginosa 
Yetunde Adewunmi, Dahlia Amato, Douglas Amato, Sanchirmaa Namjilsuren, Sarah Jamison, Olga Mavrodi, Derek 
Patton, Dmitri Mavrodi  
The University of Southern Mississippi, Hattiesburg, Mississippi 
 
Background: Plant antimicrobials kill microorganisms with the low propensity to trigger resistance. However, lack of 
knowledge about their cell targets and instability precludes their widespread application. Here, we incorporated 
phytoaldehydes into antimicrobial polymers called PANDAs (pro-antimicrobial networks via degradable acetals). 
We then used the opportunistic pathogen Pseudomonas aeruginosa PAO1 as a model to determine the efficacy of 
PANDAs and identify cellular pathways targeted by methoxybenzaldehyde (a key component of PANDAs). We also 
tested the ability of methoxybenzaldehyde to interact synergistically with epigallocatechin gallate (EGCG) and 
furaneol in altering the production of virulence factors and the formation of biofilms in PAO1. 
Methods: We subjected PAO1 to mutagenesis with EZ∷TN<TET-1> transposon and screened the mutants for 
susceptibility to subinhibitory concentrations of methoxybenzaldehyde. Genome regions flanking the transposon 
insertion sites were identified by DNA sequencing. The interactions between methoxybenzaldehyde and EGCG or 
furaneol were characterized by establishing Fractional Inhibitory Concentrations (∑FICs) using the checkerboard 
method. The effect of EGCG and furaneol on biofilms was determined by crystal violet biofilm assay. The impact of 
furaneol on quorum-sensing-dependent virulence traits was determined by quantifying pyocyanin and surface 
motility in PAO1.  
Results: We recovered 46 mutants with hypersensitivity to methoxybenzaldehyde and revealed that they carried 
mutations in genes encoding efflux pumps, porins, and molybdenum cofactor biosynthesis complex. We established 
that EGCG and methoxybenzaldehyde interact synergistically (∑FIC = 0.5) in suppressing the growth and biofilm 
formation in P. aeruginosa. Furaneol did not interact with methoxybenzaldehyde, but significantly reduced biofilms, 
surface motility, and the amount of pyocyanin. 
Conclusions: Cellular pathways affected by methoxybenzaldehyde could be exploited as potential targets for other 
antimicrobials. EGCG potentiated the activity of methoxybenzaldehyde, while furaneol significantly inhibited 
quorum-sensing-dependent traits in PAO1. Hence, they are promising candidates for incorporation into 
phytoaldehyde-based PANDAs to improve their efficacy. 
 
S.33. Presence of Antibiotic Resistant Bacteria and Antibiotic Resistance Genes in the Coastal Waters of 
Southeast Louisiana  
Cameron Belding, Ramaraj Boopathy 
Nicholls State University, Thibodaux, Louisiana 
 
Background: In the past few decades, the medical community has faced a rising problem in the spread of antibiotic-
resistant bacteria (ARB) and the difficulty of treating related infections. The presence of these bacteria in high-traffic 
bodies of water, as well as the presence of the antibiotic resistance genes (ARG) floating freely in the water, pose 
the threat of antibiotic-resistant infections in individuals living and recreating in these areas of southeast Louisiana.  
Methods:  Water samples from Chauvin, Louisiana and Port Fourchon, Louisiana were analyzed using chemical, 
microbial, and molecular methods to determine the presence of ARB and ARGs. The main species analyzed include 
E. coli, Klebsiella spp., and Enterobacter spp., but a few other species were also isolated and analyzed. They were 
tested for resistance to carbapenem, monobactam, penicillin, sulfonamide, and cephalosporin antibiotics. Monthly 
samples were taken in triplicate for a 6-month testing period and tested for water quality standards including salinity, 
temperature; phosphate, nitrate, and ammonia concentration; dissolved oxygen, and total and fecal coliforms. 
Bacteria were isolated, identified using biochemical assays, and tested for antibiotic resistance using Kirby-Bauer 
assays. DNA isolation, polymerase chain reaction (PCR) and gel electrophoresis were used to identify ARGs. 
Results:  Water quality testing showed that the sample sites were adequate environments to allow for substantial 
microbial growth. Coliforms showed no definite trends, but both total and fecal coliforms did exceed the standards 
for recreational waters. Significant numbers of ARB were consistently found at both sites, and ARGs were found 
throughout testing. 
Conclusion:  This study shows that these high-traffic recreational bodies of water may be putting wildlife and humans 
at risk for antibiotic-resistant infections. The risk factors of substantial and seem to be rising. Attribution of the exact 
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source of these ARBs has yet to be determined, but this data can be applied to future projects to determine the 
source. 
 
S.34. Bacterial Outer Membrane Vesicles Possess Potent Antimicrobial Activity and Disrupt Competitor 
Bacterial Biofilms  
Yihui Wang, Joseph P. Hoffmann, Sarah M. Baker, Kerstin Höner zu Bentrup, Jacob P. Bitoun and Lisa A. Morici 
Department of Microbiology and Immunology, Tulane University School of Medicine, New Orleans, LA, USA 
 
Biofilms are microbial communities surrounded by a self-produced extracellular matrix which are formed by most 
microorganisms especially multidrug-resistant organisms (MDROs). These highly heterogeneous matrices, 
composed primarily of polysaccharides, proteins, lipids, and eDNA, encase and protect MDROs from antibiotic 
penetration, preventing the eradication of infections caused by biofilm-forming pathogens. Previous studies indicate 
bacteria within biofilms are 10- to 1000-fold more resistant to antibiotics, making it challenging but imperative to 
develop new therapeutics that can disperse biofilms and eradicate microbes. Gram-negative bacteria shed outer 
membrane vesicles (OMVs) containing outer membrane and periplasmic components including small molecules, 
proteins, and lipids present on the surface or within the vesicle lumen. OMVs play critical roles in bacteria-
environment interactions and cell-cell communication and serve in a predatory capacity for some species. 
Pseudomonas aeruginosa OMVs were first reported to possess antimicrobial activity against competitor bacteria 
due to the presence of peptidoglycan hydrolases. Here, we examined the antimicrobial activity of OMVs derived 
from Burkholderia thailandensis (Bt), a soil saprophyte closely related to P. aeruginosa but non-pathogenic in 
animals and humans. We first examined the peptidoglycan hydrolase activity using peptidoglycan degradation 
assays. Interestingly, Bt OMVs significantly degraded purified peptidoglycan from Staphylococcus aureus but not 
from Streptococcus mutans. Nonetheless, Bt OMVs displayed significant antimicrobial activity against S. mutans. 
When S. aureus and S. mutans were treated with heat-inactivated OMVs, we still found potent antimicrobial activity 
against both live bacteria whereas the hydrolytic ability of OMVs against S. aureus peptidoglycan was abolished. 
These findings indicate the existence of both heat-stable and heat-labile (i.e. hydrolases) components in Bt OMVs 
that contribute to the killing of S. aureus and S. mutans. Additionally, we found that Bt OMVs significantly reduced 
S. mutans planktonic and biofilm cell viability in a time- and dose-dependent manner. Confocal microscopy imaging 
combined with COMSTAT 2.0 software analyses demonstrated significant reductions in total biofilm biomass, biofilm 
integrity, and bacterial cell viability in S. mutans biofilms after OMV treatment compared to control. Scanning 
electron microscopy also revealed altered biofilm and cellular morphology in OMV-treated S. mutans biofilms. 
Moreover, we observed a synergistic effect when combining OMV and gentamicin compared to either alone as 
quantified by minimal biofilm inhibition concentration assay. Based on these data, Bt-derived OMVs represent an 
untapped resource of novel therapeutics effective against biofilm-forming MDROs. Studies are ongoing to identify 
and characterize Bt OMV antimicrobial components. 
 
S.35. The Wetland Sediment Microbiome of the Gulf and Southern Atlantic Coasts Differ in Composition 
and Activity in Space and by Salinity 
Eric A. Weingarten, Colin R. Jackson 
University of Mississippi, University, Mississippi 
 
Background: Despite the wetland microbiome’s role in nutrient cycling, little research has characterized the wetland 
bacterial community at large scales or across different wetland types. Tidal wetlands are classically grouped into 
three salinity classes: fresh (<1 ppt salt), brackish (1-19 ppt), and salt (20+ ppt). We determined bacterial 
composition and enzymatic activity of 18 wetlands across nine sites from the Gulf Coast of Louisiana to the Gulf 
Coast of Florida and from the Atlantic coast of North Carolina to Virginia. Site factors, and particularly site salinity, 
had a significant effect on sediment microbiome composition and on extracellular enzyme activity. 
Methods: Six Gulf Coast and three Atlantic Coast sites were selected for sampling because they contained fresh 
marsh habitat proximate to either brackish or salt marsh. At each site, five soil cores were taken from the high 
salinity and the low salinity marsh, and cores were separated into surface sediment and root zone sediment. 
Colorimetric β-glucosidase, NAGase, peroxidase, phenol oxidase, and phosphatase assays were performed on all 
180 samples (18 wetlands, 5 cores, and 2 soil layers). Sediment bacterial DNA was extracted from each sample 
and the bacterial V4 region of the 16S rRNA gene sequenced through next generation sequencing. MANCOVA was 
used to calculate the effect of measured environmental variables on enzyme activity. Bray-Curtis dissimilarity was 
used to assess bacterial compositional differences.  
Results: Site was a significant factor in extracellular enzyme activity (MANCOVA, p < 0.001) and salinity was a 
significant covariate (p < 0.001). Peroxidase (p < 0.01), phenol oxidase (p = 0.03), and NAGase (p < 0.001) were 
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significantly and negatively correlated with salinity. Salinity did not explain β-glucosidase (p = 0.43) and phosphatase 
(p = 0.50) activity. Wetland classification (salt, brackish, fresh) had a significant effect on bacterial community 
composition (ANOSIM, p < 0.001) and compositional differences were greater the larger the salinity difference. 
Ordination revealed a distinct cluster of low salinity samples separate from high salinity samples, with intermediate 
salinity samples grouping in between. The salt marsh microbiome tended to be less diverse than freshwater sites 
and the ordination of saltwater samples was driven by several OTUs classified as sulfate reducers, a classic group 
of saltwater bacteria. 
Conclusion: This study represents one the largest spatial studies of the wetland microbiome to date and revealed 
significant site effects in both bacterial composition and function. Salinity was the most influential of the measured 
environmental variables, and it can be inferred that saltwater intrusion into fresh marshes will alter the microbial 
community and lower the rates of microbial denitrification and carbon degradation. Although we find a strong 
correlation, experimental attempts to tie shifts in the wetland microbiome directly to shifts in functional traits are 
needed.  
 
S.36. Dissecting the in vivo roles of two putative cysteine synthase homologs in Mycobacterium smegmatis 
Saroj K. Mahato and Dr. Ravi D. Barabote 
Department of Biological Sciences, University of Arkansas, Fayetteville, AR 72701 
 
Background: Mycobacterial genomes encode multiple homologs of cysteine synthases. Cysteine synthases, CysK1, 
CysK2, and CysM, from Mycobacterium tuberculosis have been shown in vitro to catalyze cysteine synthesis via 
alternative mechanisms. While cysteine biosynthesis genes are known to be up-regulated during oxygen limitation 
and stress conditions, the in vivo roles and significance of the multiple cysteine synthases in mycobacteria remain 
unclear. We are using M. smegmatis as a model organism to genetically dissect the cellular functions of the cysteine 
synthase homologs. 
Methods: Individual mutants in the M. smegmatis cysK1 gene and mec+cysOM operon were generated by allelic 
exchange mutagenesis using dif-flanked hygromycin-resistance gene cassettes. PCR amplicons of the target 
regions were sequenced to confirm the ∆cysk1 and ∆mec+cysOM mutations. Growth assays were performed using 
parent and mutant strains to study their growth dependence on cysteine and response to oxygen limitation. 
Results: Using the dif recombination system, unmarked gene deletion mutants (∆cysk1 and ∆mec+cysOM) were 
obtained. Site-specific PCR amplification and Sanger sequencing confirmed the gene deletion mutations. Both 
mutant strains grew on minimal media lacking cysteine. Preliminary analysis showed that under oxygen-limiting 
conditions, the ∆mec+cysOM mutant had a significant lag in growth during the first 48 hours, while the growth of the 
mutant was comparable to that of the parent after 72 hours.  
Conclusion: The data suggest that M. smegmatis CysK1 and CysM function in alternative, non-essential pathways 
for cysteine synthesis in vivo. Our preliminary data suggest that CysM may have a role in cysteine synthesis during 
oxygen limitation.  
Significance: In vivo insights into cysteine biosynthesis pathways in M. smegmatis may reveal strategies for drug 
development against the closely-related and important human pathogen M. tuberculosis, as cysteine metabolism 
under oxygen-limiting host environments is vital to the pathogen’s survival. 
 
Poster Session Abstracts 
 
Applied Microbiology 
 
P.1.  Comparison of Methods for Detecting Recombination in Bacterial Whole Genome Sequences 
Lavanya Challagundla1, Xavier Didelot3, D. Ashley Robinson2 
Departments of Data Science1, and Microbiology and Immunology2, University of Mississippi Medical Center, 
Jackson, MS, USA; Department of Infectious Disease Epidemiology3, Imperial College London, London, UK 
 
Background: The presence of recombination in bacterial whole genome sequence (WGS) data affects the analysis 
of bacterial phylogeny and transmission. However, no systematic comparisons have been done to reveal the relative 
strengths and weaknesses of recombination detection methods (RDMs) that are commonly applied to bacterial 
WGS data. Here, we use simulated bacterial WGS data to compare the sensitivity of three popular RDMs and test 
the hypothesis that RDMs perform differently depending on evolutionary conditions. 
Methods: Simulations were done using SimBac and FastSimBac software, which both use a coalescent model of 
bacterial ancestry but differ in how recombination is modeled. For both simulators, within-population (internal) and 
between-population (external) recombination were simulated separately with 22 different parameter sets that varied 
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the mutation rate, recombination rate, and recombination tract length. For each parameter set, 30 replicate datasets 
were simulated each containing 50 genomes of 1 Mbp. The RDMs implemented by ClonalFrameML (CFML), 
Gubbins, and BratNextGen (BNG) software were run on each simulated dataset. Sensitivity and specificity was 
measured by cross-classifying each nucleotide in a genome as to whether it was simulated or inferred by RDMs to 
be recombinant or not. 
Results: The three examined RDMs had higher sensitivity for detecting external rather than internal recombination. 
For parameter sets typical of lineages within a bacterial species, there was very little power to detect internal 
recombination with these RDMs. Increased mutation rate, recombination rate, and recombination tract length, each 
resulted in increased sensitivity to detect recombination. CFML and Gubbins both use a phylogeny of the genomes 
when inferring recombination, but no overall difference in sensitivity was observed when using the true phylogeny 
compared to a maximum-likelihood phylogeny inferred from the genomes. CFML had a generally higher sensitivity 
to detect recombination, whereas Gubbins displayed a saturation effect at high recombination rates, and BNG had 
a bimodal sensitivity at low recombination rates and a saturation effect at high recombination rates. No differences 
were observed in the performance of the RDMs according to simulator, so findings were robust to the different 
recombination models applied. 
Conclusion: New RDMs are needed for detecting internal recombination that occurs within populations of bacteria. 
The need to infer a phylogeny with bacterial WGS data does not impair the ability of CFML and Gubbins to detect 
recombination. The sensitivity of the three RDMs differ at high recombination rates, which may influence the choice 
of RDM to be applied to real bacterial WGS data. 
 
P.2.  Relationship between breast cancer urinary estrogen biomarkers and gut microbiome in Hispanic 
women 
Carah Colbert, Barbara Fuhrman1, Letycia Nunez-Argote2, Franck Carbonero  
Department of Food Science and department of Biology; University of Arkansas, AR, USA 
1Department of Epidemiology, Fay. W. Boozman College of Public Health, University of Arkansas for Medical 
Sciences, AR, USA 
2Department of Clinical Laboratory Sciences, University of Kansas Medical Center, KS, USA 
 
Background: Breast cancer is the most common cancer and the second leading cause of cancer-related deaths 
among women in the United States. In the U.S. Hispanic women have lower breast cancer risks than other groups, 
and rates differ by country of origin and personal / family histories of migration. In this pilot study, we profiled fecal 
microbiota from 37 postmenopausal Hispanic women and looked at associations of these profiles with measures of 
acculturation. 
Methods: We analyzed questionnaire and fecal microbiome data from 37 postmenopausal Hispanic women. 
Microbial DNA was extracted from stool samples, and 16S rRNA microbiome was profiled using a double-index 
approach and Illumina MiSeq.  Bioinformatic analyses were used to obtain the taxonomic profiles and linear 
regression models were used to describe associations between bacterial taxa and measures of acculturation. 
Results: Significant variation was observed between microbiome profiles, resulting in rough enterotype-like 
clustering which did not appear to be associated with country of origin or other demographic variables.  We observed 
trends towards higher prevalence of Enterobacteriaceae (p<0.0004) and Escherichia Shigella (P=0.04) and lower 
prevalence of Lactospiraceae (P=0.04) with greater BMI.   After adjusting for age and BMI, relative abundance of 
microbial phylotypes did not differ significantly by rural birth, nor did they show statistically significant trends across 
categories of breast cancer risk in regions of birth (classified as low / moderate / high), or years lived in the U.S.   
Conclusion: BMI was a stronger predictor of fecal microbial composition than any aspect of birthplace or migration 
history.  The phenotypic changes underlying personal and generational changes in chronic disease risks following 
migration warrant further research.   
 
P.3.  Is Heat Activation of Bacillus subtills spores Reversible? 
Nathan Ross, Anusha Elumalai, Rebecca Giorno. 
Louisiana Tech University, Ruston, Louisiana 
 
Background: Bacteria of the Bacillus genera are capable of forming dormant and resilient cells called spores in 
response to starvation.  These dormant spores can be reactivated in the presence of nutrients in a process called 
germination.  Historically, spores are exposed to sublethal heat treatments to increase the extent and rate of 
germination.  This process is known as heat activation (HA).  HA reduces Tlag, the time between the addition of 
germinant to the rapid release of Ca2+ and dipicolinic acid (Ca-DPA) from the spore core, and increases the 
percentage of spore germination.  This release of Ca-DPA initiates germination, and optical density loss follows.  
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Previous studies indicate that the effects of HA are reversible after 72 hours of the spores cooling at 20oC.  After 
this time period the spores must be reactivated.  However, recent experiments by our lab suggest that this might 
not be the case for Bacillus subtilis spores. 
Methods: B. subtilis PY79 spores were prepared by exhaustion in DSM, purified through a nycodenze gradient 
(20%/50%), and extensively water washed.  Each sporulation was split into 3 samples: no heat treatment, HA on 
day one (HA1) and activation on each day of an assay (HAn).  Germination is initiated with AGFK and measured 
by loss of optical density at 580nm (OD580).  Assays were performed 1, 3, 5, 7, and 14 days after sporulation. 
Results: As expected, heat activation reduces the Tlag for germination.  Preliminary data shows that, over a seven-
day period, the Tlag remained shorter for HA1 than non-treated spores.  We are in the process of repeating this 
experiment to determine if storage conditions impact these results. 
Conclusions: Our data suggests that heat activation may impact spores longer than originally expected.  This may 
have broader impacts on our understanding of heat activation. 
 
P.4. Characterization of CotJC Spore Protein in Bacillus anthracis 
Morgan Nall, Josh Samuel, Rebecca Giorno 

Louisiana Tech University, Ruston, LA 
 
Background: Bacillus anthracis is a spore forming bacteria that is responsible for Anthrax disease. We are interested 
in the roles of the two outermost layers, the coat and exosporium, with respect to resistance and germination. 
Previously, we have shown that cotH spores germinate more completely than WT. We’ve also shown that cotH 
mutant spores are missing proteins in addition to CotH. One of these possible CotH assembly-dependent proteins 
is CotJC. Therefore, we set out to study the role of CotJC in B. anthracis spore function.  
Methods: We have constructed a strain that expressed green florescent protein attached to CotJC (CotJC-GFP). 
We used florescence microscopy to monitor the expression and assembly of CotJC-GFP in both WT and cotH 
backgrounds. We are currently in the process of constructing a marker-less cotJC deletion in B. anthracis.  Once 
isolated, we will measure the germination rates of the WT, cotH, and cotJC mutant spores. 
Results: CotJC-GFP is expressed in both strains during sporulation, but only assembles to the spore in the otherwise 
WT background. Plasmid construction for the cotJC deletion construct is underway. 
Conclusion: Fluorescent microscopic examination of spores suggests that CotJC-GFP assembly is CotH 
dependent. Because CotJC is likely absent in cotH mutant spores, we will characterize cotJC mutant spores with 
respect to germination. Our goal is to clarify which cotH assembly-dependent proteins contribute to the enhanced 
germination phenotype. 
 
P.5. Impact of Varying Amounts of Concentrate Tart Cherry Juice on Healthy Mice Gut Microbiota 
Ayoub Al Othaim, Daya Marasini and Franck Carbonero  
Department of Food Science; University of Arkansas, AR, USA 
 
Background: Tart cherries have been suggested to have health benefits due mainly to the abundance of their 
polyphenolic content. However, as for many other berries, most studies have purported health benefits through in 
vitro studies based on the native state of polyphenols, which are too large to be absorbed in the small intestine. 
Microbial communities in the large intestine can break down native polyphenols to smaller metabolites that can 
actually be available for the host to be absorbed. The objective of this study was to assess the impact of regular 
consumption of tart cherry juice on the gut microbiota of mice.  
Methods: Mice were divided into three groups and consumed increased concentration of cherry juices (MTC: 
Montmorency tart cherries, BMTC: Balaton and Montmorency tart cherries; and SC: sweet cherries) included in 
their drinking water. 16S ribosomal RNA (rRNA) sequencing was performed for microbiome analysis.  
Results: For all juices, similar dose-dependent responses were observed, with the lowest dilution (1/20 v/v) having 
no significant impact, and the intermediate (1/15 and 1/10 v/v) and high (1/7 and 1/4 dilutions) resulting in two 
distinct clusters in non-metric multidimensional analyses. At the highest dilutions, each juice treatment resulted in 
very significantly different gut microbiome profiles. Two genera, Akkermansia and Barnesiella, were significantly 
increased by all cherries juice consumption, and their abundance reached particularly high levels in the BMTC and 
particularly the MTC treatment. The MTC treatment actually demonstrated a clear do-dependent response of these 
two genera. It appears that Barnesiella were better adapted to use cherries dietary components than Bacteroides 
and Alistipes which in turn decreased in abundance. Lactobacillus populations were found to be affected by the 
juice consumption, but the responses were not highly consistent across animals, and Lactobacillus significant 
increases were only detected in the intermediate dilutions. 
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Conclusion: The impact of tart (and sweet) cherries juices in mice was discordant with our other in vitro and in vivo 
human studies. These results do not indicate that Lactobacillus and Bacteroides were stimulated by the increased 
amounts of polyphenols, as they have been shown to be able. Nevertheless, the stimulation of Akkermansia (which 
has recently been associated with improved health status in humans) and Barnesiella is consistent with recent 
reports of mice feeding trials with cranberries and chokeberries. Whether those bacteria are indirectly favored or 
are able to utilize certain polyphenols is not known, but further research is warranted. 
 
P.6. Role of inosine-uridine nucleoside hydrolases, IunA and IunH, in Bacillus anthracis spores 
Andrew Roser, Declan Tracy and Rebecca Giorno 
School of Biological Sciences, Louisiana Tech University, Ruston Louisiana 
 
Background: Bacillus anthracis spores are the infective particle in anthrax disease. The three outer layers of the 
spore that we study (exosporium, interspace, and coat) are involved in protection and germination which influence 
our ability to decontaminate environments safely. A combination of two germinants, a nucleoside and an amino 
acid, trigger germination in B. anthracis. The metabolically inactive spores contain enzymes, one of which, called 
inosine-uridine-preferring nucleoside hydrolase (IunH), breaks down the cogerminant inosine into D-ribose and 
hypoxanthine. A putative inosine-uridine nucleoside hydrolase, IunA, has been identified and its impact, along with 
IunH, on germination and spore associated inosine hydrolase activity was studied. 
Methods: Inosine hydrolase activity was measured in wild-type, iunA, and iunH mutant spores and compared. 
Germination kinetics of wild-type, iunA, and iunH were measured using 0.01 mM inosine and 0.5 mM alanine.  
Results: Results showed that the iunH mutant spores lack hydrolase activity while the iunA mutant spores only have 
reduced activity. Preliminary data suggests iunA mutant also has an enhanced germination rate compared to wild-
type. In addition, the iunH mutant spores required a decreased concentration of inosine to germinate. We are in the 
process of comparing iunA and iunH germination kinetics (results will be presented). 
Conclusion: The results suggest that IunA does have an impact on spore-associated inosine hydrolase activity and 
spore germination. Previously, it was found that iunA spores have an exosporium assembly defect.  Because IunH 
is also an exosporium protein, it is unclear if the resulting iunA phenotypes of our experiments are due to the loss 
of a functional enzyme or improper assembly of other exosporium proteins. Both iunA and iunH mutant strains have 
been shown to influence B. anthracis germination kinetics via the degradation of inosine, with iunH having a larger 
impact. Persistence and/or survival of spores in the environment continues because one or both hydrolases prevent 
the spores from germination when nutrients are limited. Understanding IunA’s role in germination may help to design 
better therapeutics and decontamination strategies. 
 
P.7. Sediment Bacterial Communities of South Atlantic Tidal Wetlands are Driven by Salinity Gradients 
Kayla N. Clark, Eric A. Weingarten, Colin R. Jackson 
University of Mississippi, University, Mississippi 
 
Background: Sea level rise is projected to cause saltwater wetlands to migrate landward, replacing brackish and 
freshwater marshes. Despite the importance of the wetland bacterial microbiome in nutrient processing, few studies 
have examined how salinity impacts wetland bacterial communities. We sampled six Atlantic Coast wetlands (two 
freshwater, two brackish, and two saltwater), as a space-for-time substitution to predict how wetland salinization 
could impact the microbial communities of freshwater marshes. 
Methods: Five 30 cm-deep soil cores were taken from six wetlands on the coast of North Carolina and southern 
Virginia, USA. Sediment microbial DNA was extracted from the surface and bottom of each core, and Illumina MiSeq 
used to sequence the V4 region of the bacterial 16S rRNA gene. Ordination and analysis of similarity (ANOSIM) 
were used to compare the bacterial communities between the three wetland types. 
Results: Wetland bacterial community composition differed significantly between saltwater, freshwater, and brackish 
marshes (ANOSIM, p < 0.001 for all pairwise comparisons). Across all samples, coastal wetland bacterial 
communities were dominated by Proteobacteria (31.3%), Chloroflexi (8.0%), Bacteroidetes (7.6%), Acidobacteria 
(5.7%), Planctomycetes (2.5%), Verrucomicrobia (2.2%), and Firmicutes (1.6%). Unclassified sequences were the 
most abundant members of the fresh and saltmarsh communities while Proteobacteria were the most abundant in 
the brackish marsh community. Ordination based on Bray-Curtis dissimilarity showed distinct clustering of samples 
by wetland type, with the bacterial communities of brackish samples being intermediate between a those of 
saltmarsh and fresh marsh samples. Saltmarsh bacterial communities were largely distinguished from those of other 
wetland by elevated proportions of sequences identified as members of the sulfate-reducing Desulfobacteraceae. 
Conclusion: Freshwater marsh, brackish marsh, and saltmarsh wetlands of the Atlantic Coast clearly differed in their 
sediment bacterial composition. These differences in the wetland sediment microbiome were driven by salinity. As 
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saltwater moves inland as a consequence of sea level rise, sediment bacterial groups in fresh- and brackish-water 
wetlands will likely change, transitioning to an increased dominance of saltmarsh taxa such as sulfate-reducing 
bacteria.  
 
P.8. Identification of bacterial populations during the fermentation of plant-based products using 16S 
ribosomal gene sequences   
Laura Lavefve, Natacha Cureau, Daya Marasini, Danielle Ashley, Sun-Ok Lee and Franck Carbonero  
Department of Food Science; University of Arkansas, AR, USA 
 
Background: Consumption of fermented food has long been associated with health benefits, which have recently 
been attributed to the fermenting microorganisms and their metabolites. However, there is still limited knowledge 
on the bacterial dynamics in plant-based food fermentation, outside of culture-based studies. In this study, we report 
the initial microbiota of plant-based fermented foods (vegetables mixes and kombucha) and the bacterial dynamics 
during the fermentation. 
Methods: The identification of the bacteria was conducted by High Throughput Sequencing (HTS) using the Illumina 
Miseq, based on the 16S ribosomal gene sequence from the food samples (cabbage for sauerkraut, jalapenos, 
okras and kombucha) before and over the fermentation. A preliminary in vitro fermentation study was set up with 
human stool samples to investigate possible divergence in gut microbiota modulation by exposure to the fermenting 
microbes or the fermented product with limited bacterial load (separated by centrifugation).  
Results: The plant-associated bacterial microbiome of cabbage and jalapeño were dominated by Proteobacteria, 
specifically Pseudomonas (51 and 39% respectively), while the okra harbored roughly equal numbers of Firmicutes 
and Proteobacteria represented by Lactobacillus and Pseudomonas (29 and 22%). Intriguingly, a high taxonomic 
diversity was observed in unfermented tea, possibly due to an extremely low bacterial load. In both sauerkraut and 
jalapeño fermentations, lactic acid bacteria (LAB) became dominant in the samples, with expected succession of 
heterofermentative (Leuconostoc, Weissella) and homofermentative (Lactobacillus) species. These two stages 
were not detected in the fermentation of okras, and Lactobacillus remains the most abundant over the fermentation; 
this monotonous pattern resembles that of olives and may be explained by the fact that the okras were not shredded 
and thus less prone to release certain polysaccharides. The kombucha fermentation was dominated by 
Gluconacetobacter, but we also report for the first time high abundance of Bacteroides, which may be involved in 
polysaccharides or polyphenols degradation. Another remarkable observation is that the bacterial successions were 
markedly distinct between two consecutive batches, indicating that re-using starter cultures may not result in 
consistent results. Finally, while very preliminary, the in vitro experiments were indicative of a potential prebiotic 
(bifidogenic) effect of microbial metabolites (but not the fermenting bacteria) from kombucha 
Conclusion: This study confirmed the role of lactic acid bacteria and acetic bacteria previously reported in the 
fermentation of sauerkraut and kombucha respectively, and the evolution of bacterial growth in less extensively 
studied fermented vegetables. Through HTS, we show a variety of bacterial successions, and the maintenance of 
some rare taxa. These observations warrant further studies, especially during the early-stages of fermentation, to 
better understand and control fermentation processes. 
 
P.9. Bacterial Extracellular Enzyme Activity Differs Between Wetland Sites and is Constrained by Salinity 
Noah M. Kippenbrock, Eric A. Weingarten, Colin R. Jackson 
University of Mississippi, University, Mississippi 
 
Background: Wetlands are sinks for nitrogen and phosphorus that are primarily responsible for coastal 
eutrophication. Microbial extracellular enzymes drive the nutrient removal process, but few studies have examined 
how the activity of these enzymes varies across different marsh types at wide spatial scales. We measured the 
activities of the microbial enzymes β-glucosidase, NAGase, peroxidase, phenol oxidase, and phosphatase at sites 
along the northern Gulf of Mexico and found that salinity was the main environmental factor influencing enzyme 
activity. 
Methods: Six coastal sites from Louisiana to Florida were sampled with both a tidal saltmarsh and tidal fresh marsh 
sampled at each site. Five soil cores were taken from each location and enzyme activity was measured in each 
sample at both surface depth and root zone depth (30 cm). Colorimetric assays of potential enzyme activity were 
performed using artificial substrates and related to environmental factors and organic matter content of soil.  
Results: Extracellular enzyme activity was influenced by site (MANCOVA, p < 0.001) with local salinity being a 
significant covariate (p < 0.001). The activities of all extracellular enzymes except phosphatase were negatively 
correlated with salinity. However, salinity was only a significant predictor for peroxidase (p = 0.02), phenol oxidase 
(p = 0.03), and NAGase activity (p < 0.001) and did not explain a significant amount of variability in β-glucosidase 
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(p = 0.84) or phosphatase activity (p = 0.61). Water temperature was a significant covariate for phenol oxidase 
activity (p = 0.04) and was on the edge of significance for phosphatase activity (p = 0.055). Site was a significant 
predictor for the activities of all enzymes explored (p < 0.01 for all).  
Conclusion: Salinity was a significant factor influencing microbial extracellular enzyme activity in coastal wetland 
sediments, with higher salinity corresponding with lower enzyme activity for all measured enzymes other than 
phosphatase. This suggests that saltwater intrusion into fresh marsh environments will reduce the capacity for 
nitrogen and carbon mineralization, and potentially implying that saltwater marshes likely are able to build sediment 
faster than freshwater marshes. However, site was a larger factor influencing enzyme activity than the covariate of 
salinity, which suggests that local environmental variation is also important to consider when predicting microbial 
activity in coastal wetlands. 
 
P.10.  Wetland Microbiota Along the Gulf Coast of the U.S. Differ in Space and by Site Salinity 
Mary Grace Bass, Eric A. Weingarten, Colin R. Jackson 
University of Mississippi, University, Mississippi 
 
Background: Little is known of the environmental factors that determine the structure and composition of the 
bacterial communities of coastal wetlands. In one of the largest surveys to date of coastal wetlands, we found that 
the bacterial communities of six Gulf Coast wetlands between Louisiana and Florida were influenced by salinity, 
depth, and site. 
Methods: At each of six sampling sites, five 30cm-deep soil cores were taken from a tidal fresh marsh and either a 
tidal brackish marsh or a tidal saltmarsh. Community DNA was extracted from both the surface layer and the root 
layer of each soil core, for a total of 120 samples. The bacterial microbiome was examined by Illumina MiSeq 
sequencing of the V4 region of the 16S rRNA gene and patterns in community structure analyzed by ordination and 
analysis of similarity (ANOSIM).  
Results: Wetland type had a significant effect on sediment microbial composition with fresh marsh, saltmarsh, and 
brackish marsh all differing in community structure (ANOSIM, p < 0.001). This pattern was further refined by 
nonmetric multidimensional scaling ordination which showed distinct clustering of bacterial communities by salinity 
and, generally, tighter grouping of samples in higher salinity wetlands and wider distribution in lower salinity 
wetlands. ANOSIM also revealed significant effects of site (p < 0.001) and depth of a sample (p < 0.001). 
Conclusion: Salinity, soil depth, and site all had significant effects on wetland bacterial composition. These results 
reflect previous data from these sites that showed that site was the most influential factor in determining microbial 
activity, followed by salinity. Based on the influence of salinity on the coastal wetland microbiome, it is reasonable 
to predict that in these and similar sites, sea-level rise will cause shifts in the sediment bacterial community. 
 
P.11. Variations in Dragonfly Microbiomes Through Lifestages 
Sarah Russell, Colin R. Jackson 
The University of Mississippi, University, Mississippi 
 
Background: Juvenile dragonflies (nymphs) may possess the ability to pass their microbiome to the adult lifestage 
through metamorphosis. If this is so, the environment in which the nymph is reared may have an effect on the adult 
microbiome. In this study, dragonfly gut microbiomes from each life stage were analyzed to identify how their 
microbiomes vary across lifestage and when acquired from environments contaminated with antibiotics. 
Methods: Nymph and adult dragonflies were collected from the University of Mississippi Field Station, Oxford, 
Mississippi and the Wolf River Greenway in Memphis, Tennessee. The gut of each dragonfly was then removed 
and use for DNA extraction. A portion of the bacterial 16S rRNA gene was then amplified and sequenced using 
Illumina MiSeq. Bacterial communities were compared between nymphs and adults and between samples sites. 
Results: Gut microbiomes of dragonflies primarily separated by lifestage, with some separation by site. Nymphs 
contained different bacterial phyla compared to adults. Adult microbiomes were dominated by members of the 
Proteobacteria, which accounted for over 90% of the bacterial 16S rRNA sequences recovered. Proteobacteria 
accounted for 67% of the sequences obtained from nymphs, while Fusobacteria were the next dominant phyla 
present (10 % of nymph microbiome sequences). Nymph microbiomes showed a higher presence of Acidobacteria 
and Bacteroidetes (P < 0.05), compared to adults, and also contained bacteria phyla that were not present in the 
adult microbiome.  
Conclusion: Although juvenile and adult dragonfly gut microbiomes were both dominated by Proteobacteria, 
dragonfly nymph microbiomes were more varied and contained more and different bacterial phyla than adults. 
Nymphs had a greater number of phyla present, suggesting that their microbiome diversity is a product of the aquatic 
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environment they are immersed in. More broadly, this data suggests that the microbiome may not remain intact 
through metamorphosis from aquatic juveniles to terrestrial adults. 
   
P.12.  Testing the Effectiveness of Soil Bacteria Antibiotics Against Multiple Gram-Negative Pathogens 
Danielle Schaal, Dr. Plymale 
Ouachita Baptist University 
 
Background:  The ESKAPE pathogens are the leading causative agent of nosocomial infections and are of particular 
interest due to their multiple antibiotic resistance. Gram negative bacteria have two membranes, an inner and an 
outer membrane, unlike gram positive which have only one membrane, so not only are the majority of the ESKAPE 
pathogens gram negative, they are also significantly more resistant to antibiotics. Due to this, it is harder to find 
antibiotics that are effective against them. 
Methods: My research was performing the swab-patch assay using Klebsiella pneumoniae, Acinetobacter 
baumannii, Pseudomonas aeruginosa, and Enterobacter aerogenes as the background bacteria with multiple 
antibiotic producing soil bacteria that have been isolated patched on top. I grow them on two different types of 
starved media, 1 glucose and no peptone, and 0.1 glucose and 1 peptone. These starved conditions cause the 
bacteria to become stressed and produce antibiotics. The reason for my research is to evaluate the effectiveness 
of the produced antibiotics by soil bacteria  
Results: I will be performing my research this coming month, so I do not have conclusive results as of now. However; 
similar research was done using the isolated antibiotic producing soil bacteria as patches. The results of this showed 
that most of the soil bacteria I will be testing produced effective antibiotics against Escherichia coli, a different strain 
of Enterobacter aerogenes, and a different strain of Klebsiella pneumoniae. 
Conclusions: This study shows that some soil bacteria produce effective antibiotics against the gram-negative 
ESKAPE pathogens. Although they are antibiotics resistant, these new antibiotics can potentially be used as drugs 
against these gram-negative pathogens and possibly even gram-positive ones as well. 
 
P.13.  Comparing two library building methodologies specifically for ancient DNA extracted from dental 
calculus  
Jonathan R. Belanich, Anna Fotakis Tom Gilbert, Heather Jordan  
Mississippi State University, Starkville, Mississippi and the University of Copenhagen, Copenhagen, Denmark 
 
Background: Through the utilization of next-generation high-throughput sequencing, historic and ancient oral 
microbiomes can be reconstructed allowing microbiologists to examine diseases present within ancient populations. 
Samples of dental calculus allow for a unique glimpse into the oral flora of individuals, but a lack of research 
examining methodology constrains these analyses. In this study we utilized a cross-sectional sample set of dental 
calculus from multiple sources to compare the effectiveness of two different library techniques specifically for small 
fragmented DNA, as well as test the effect of lane bias on sequencing. 
Methods: We removed samples of the ancient dental calculus from archived skeletons and processed them in a 
specialized ancient DNA laboratory in Copenhagen, Denmark. The DNA was extracted, built into libraries using the 
BEST and the Neb-Next protocols, and submitted to BGI for metagenomic sequencing on a BGISEQ-500. Data was 
then processed using FASTQC, and the Paleomix Pipeline. The Kraken metagenomic toolkit will then used to map 
the DNA sequences and establish the taxonomies and composition of the oral microbiome for each individual 
sample. 
Results: The extracted aDNA had a read length of between 70-100 bp, and sequencing of the first lane resulted in 
an average of 60 million reads per sample with the BEST protocol, and an average of 11 million reads for the 
NEBNext protocol. Within the second lane, there was an 87% similarity between the same samples, marked with 
different indices. 
Conclusion: The data showed that the BEST library protocol was the most effective for these types of ancient DNA 
samples. Both a larger amount, and larger percentage of reads were maintained through the processing. And while 
the comparative lane captures the majority of the sequences, it is recommended for a duplication of lanes during 
aDNA studies, if there is ample extracted DNA. 
 
P.14. Salmonella enterica Serotypes in Poultry Production Samples 
Karen D. Galarneau, Robert W. Wills, and R. Hartford Bailey 
Mississippi State University, Mississippi State, MS 
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Background:  We have found that the presence of Salmonella on poultry house litter samples collected at day 1 and 
at day of harvest were positively associated with Salmonella presence in post chill broiler carcass rinse samples. 
The objective of this study was to determine if the type of sample collected in poultry was associated with the 
Salmonella serotype isolated.  
Methods:  We collected samples from 74 flocks and 38 farms using 14 different sample types throughout the poultry 
production and processing continuum. The sample types were tray pads, ceca and crops, chick gastro-intestinal 
tract, drag swabs, litter, and whole carcass rinse samples. Samples were obtained from the field during day 1, grow-
out, and processing plant stages and cultured for Salmonella. Confirmed Salmonella isolates were serotyped based 
on the presence of somatic (O) and flagellar (H) antigens according to the modified Kauffman-White classification 
scheme. Logistic regression was used to model the relationship between sample type and each of the top 12 
serotypes. Alpha levels of .05 were considered significant. 
Results:  A total of 5217 confirmed Salmonella isolates were serotyped and seventy different Salmonella enterica 
serotypes were identified. The top twelve serotypes were as follows: 1. Kentucky, 2732 isolates (52.4%), 2. 
Typhimurium, 439 isolates (8.4%), 3. Montevideo, 406 isolates (7.8%), 4. Thompson, 242 isolates (4.6%), 5. Hadar, 
175 isolates (3.3%), 6. Senftenberg, 161 isolates (3.1%), 7. Heidelberg, 157 isolates (3.0%), 8. Braenderup, 151 
isolates (2.9%), 9. Mbandaka, 116 isolates (2.2%), 10. Enteritidis, 88 isolates (1.7%), 11. Infantis, 62 isolates (1.2%), 
and 12. 4,5:i:-, 38 isolates (0.73%). The sample type had a significant effect on the occurrence of Kentucky, 
Typhimurium, Montevideo, Heidelberg, and Braenderup. 
Conclusion:  This study shows that different Salmonella serotypes occur in different sample types and that the 
nature of the sample type can give clues regarding the ecology of Salmonella serotypes in poultry production 
continuum. 
 
P.15. Investigating the role of compatible solute transporters in Pseudomonas synxantha 2-79 under 
conditions of water stress 
Clint H.D. Pablo, Olga Mavrodi, Dmitri Mavrodi 
The University of Southern Mississippi, Hattiesburg, Mississippi 
 
Background: Pseudomonas synxantha 2-79 is a beneficial rhizobacterium that is naturally adapted to water limited 
environment. Majority of bacteria respond to osmotic stress via the accumulation of small organic molecules called 
compatible solutes or osmoprotectants through transport and/or biosynthesis. In this study, we aim to characterize 
the role of several transporters involved in the uptake of compatible solutes particularly, quaternary ammonium 
compounds (QACs) and their contribution to osmoadaptation of 2-79 under water stress. The long-term osmostress 
response involves the 
accumulation of small organic molecules by transport and/or biosynthesis. Such osmoregulatory organic molecules 
have been termed compatible solutes, because they can reach high cytoplasmic levels without interfering with 
cellular metabolism. The long-term osmostress response involves the 
accumulation of small organic molecules by transport and/or biosynthesis. Such osmoregulatory organic molecules 
have been termed compatible solutes, because they can reach high cytoplasmic levels without interfering with 
cellular metabolism.  
Methods: We have constructed 2-79 mutants deficient in one or more transporters involved in the uptake of QACs. 
We then evaluated the mutant’s capability to utilize QACs as sole carbon source, and benefit from exogenous QACs 
under conditions of water stress simulated by NaCl and PEG. Reporter strains were constructed to assess the 
relative gene expression of individual transporter systems under water stress. 
Results:  Glycine betaine, as C source, promoted the highest growth rate of 2-79 and provided superior 
osmoprotection over choline and other osmoprotectants under NaCl-induced water stress. The reporter assays 
revealed that QACs transporter genes were up-regulated relative to background transcription under water stress. 
Moreover, subjecting the transporter-deficient mutants of 2-79 to water stress has provided insight into the substrate 
specificity of individual QACs transporter systems. 
Conclusion: This study suggests that the uptake of plant-derived QACs is important for water stress response of 2-
79, and likely contributes to its fitness in arid soils. 
 
P.16. Biodegradation of Metribuzin 
Thomas Phillips 
Nicholls State University, Thibodaux, Louisiana 
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Background: Metribuzin (4-amino-6-tert-butyl-3-(methylthio)-as-triazin-5(4H)-one) is an herbicide that can be used 
as an alternative to atrazine. In areas where it’s used, accretion of the compound in soil and water is inevitable. In 
this study, I show the biogradation of metribuzin under aerobic and anaerobic conditions. 
Methods: Soil samples were taken from the USDA farm in Houma, LA. The bacteria from the soil was enriched 
under aerobic and anaerobic conditions. Bacteria from each enrichment set was transferred into mixed salt media 
plus atrazine. OD was measured every day and COD, nitrate, ammonium and pH were measured every other day 
over the one week period. 
Results: OD results indicate that metribuzin does not inhibit the growth of bacteria. COD, nitrate, ammonium, and 
pH measurements indicate that metribuzin is broken down for bacterial metabolism. 
Conclusion: This study shows that metribuzin can be broken down by bacteria enriched from metribuzin-
contaminated soil under aerobic and anaerobic conditions. 
 
P.17. Identifying Leptospira interrogens in feral hog populations using MALDI-TOF 
Jordan Bringedahl, Caitlyn Cutrer, Kristen Prejean, and Christopher N. Lyles 
Northwestern State University, Natchitoches, LA 
 
Background: Leptospira interrogens is a zoonotic pathogen that causes leptospirosis.  Feral hogs (Sus scrofa) are 
known carriers of this bacterium and due to the hogs’ reproductive prowess their population is beginning to encroach 
into city water reservoirs creating a human health concern.  Traditionally, identification of Leptospira sp. is done by 
using the microscopic agglutination test; however, this can be expensive and time consuming.  Alternatively, by 
using MALDI-TOF we can identify multiple species of Leptospira using mass spectrum profiles.   
Methods: Blood was opportunistically collected from 23 feral hogs across Natchitoches Parish.  The serum was 
separated via centrifugation.  0.5 mls of a respective serum was then pipetted into Fletcher’s medium modified with 
0.05% hemin.  Once growth was observed (~5-7 days), 1 ml of medium was aseptically pipetted out into a 1.5 ml 
tube and centrifuged, the supernatant was decanted, and the pellet spotted on a MSP 96 target polished steel plate 
and overlaid with 1 µl of HCCA. Samples were analyzed using the MALDI-TOF Biotyper software (v4.1.70).   
Results: The results have yielded mixed results ranging from no growth, to the enrichment of Aeromonas hydrophila, 
Stenotrophomonas maltophilia, and multiple Pseudomonas sp.; however, some samples yielded mass spectra that 
could not be readily identified, due to a lack of Leptospira sp. profiles in the current version of the Biotyper database.  
Thus, we are working on constructing our own library of Leptospira sp. using pure cultures obtained from ATCC and 
will retroactively assess the previous non-identified spectra obtained from the various serum enrichments.   
Conclusion: The development of this novel Leptospira sp. library will be used to rapidly identify infected hogs in a 
much more timely and inexpensive manner as compared to the microscopic agglutination test.   
 
P.18. The Degradation of Acetaminophen Under Aerobic Conditions 
Noah Baudoin, Jasmine Juarez, Shelby Drope, Kendall Norman, and Christopher N. Lyles  
Northwestern State University, Natchitoches, Louisiana 
  
Background: Acetaminophen, also known as paracetamol, is a medication widely used in the United States to treat 
pain and fever. Generally, taking acetaminophen is safe and effective as directed; however, accumulation of this 
compound in surface water, treated wastewater, and treated drinking water has raised growing concerns on the 
possible toxic effects in the environment  
 Methods: Enrichment cultures were established using a defined basal medium amended with PIPES buffer 
(pH=7.3) and 500 µM of acetaminophen. The medium was inoculated with 100 µl of wastewater sludge obtained 
from an active commercial treatment system. Acetaminophen degradation was measured over time using liquid 
chromatography. Additionally, agar plates were made from the same basal medium described above and spread 
for isolation using 100 ul of inoculum from the enrichment cultures.  Samples were analyzed using the MALDI-TOF 
Biotyper software (v4.1.70).  The isolates were spotted on a MSP 96 target polished steel plate and overlaid with 1 
µl of HCCA.  MALDI-TOF was also used to visualize the metabolome; after the 23-day incubation was finished the 
pH was lowered <2 to protonate all the metabolites within the enrichment cultures as well as the respective 
experimental controls, 1 µl of the enrichment medium was spotted as previously described above.    
 Results: After a four day lag phase, the acetaminophen degraded at a rate of 64.6 ± 32.4 µM/day. The mass 
spectrum profiles from the isolates were compared to the Biotyper library (v4.1.70) and were identified as 
Rhodococcus sp. and Pseudomonas sp. The metabolite analysis showed a decrease of acetaminophen related 
peaks at m/z 144.231, 163.865, and 182.377 and the increase of potential intermediates or end products at m/z 
peaks 527.274 and 634.075.   
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Conclusion: Our study suggests that under aerobic conditions acetaminophen is being degraded by Rhodococcus 
and Pseudomonas sp., though the intermediates for this metabolism are not yet identified, our results suggest that 
acetaminophen is potentially being assimilated into compounds that have a higher mass; further GCMS analysis is 
needed to elucidate the structure of the potential intermediate compounds.   
 
P.19. The microbial community of post-treated elevated storage facilities and the plausibility of pathogen 
proliferation.  
John C. Broughton, Cody S. Sheik, and Christopher N. Lyles 
Northwestern State University, Natchitoches, Louisiana 
  
Background: Our study examined the proliferation of E. coli within post-treated elevated drinking water reservoirs. 
Proliferation of enteric bacteria is often discredited in this environment by citing the relatively high concentration of 
disinfectant and limited amounts of nutrients within the water after the treatment process. Thus, we hypothesized 
that under standard physiochemical conditions within post-treated elevated water towers it is unlikely that enteric 
bacteria would likely proliferate. 
 Methods:  Eight water samples were collected from two elevated storage tanks over a 42-day period from early 
July to late August during the summer of 2017.  The samples were monitored for temperature, pH, COD, total 
nitrogen, total phosphorous,  and total chlorine.  DNA was extracted and sequenced and the microbial communities 
of the two water towers were elucidated.  The water was then used to assess the growth potential of E. coli both in 
nutrient -deplete and -replete enrichments.     
 Results:  Over the 42-day period water samples from Tower 1 and Tower 2 were found to have similar pH, COD, 
total nitrogen, total phosphorus, and total chlorine, which all met or exceeded EPA regulations. At the phylum level 
the microbial communities associated with the two towers were both highly enriched with Proteobacteria, though 
Tower 1 had a noticeable increase of Firmicutes at the 42-day time point associated with an increase in Bacillaceae 
and enterococcus relative abundance. Further analysis of the proteobacteria suggested an increase in the relative 
abundance of Enterobacteriaceae at the 28- and 42- day time points in both Towers. Ninety mls of the individual 
water samples were then inoculated with 10 mls of a log-phase E. coli culture and incubated for 24-hours. No 
bacterium growth was observed in any of the eight water samples tested under these conditions.  In order to 
stimulate growth of the E. coli in the various water samples a 1% and 10% vol/vol amendment of Luria-Bertani broth 
was added to the incubations.  The nutrient levels (COD, total nitrogen, and total phosphorous) increased with a 
corresponding decrease in chlorine concentration (≤ 0.5 mg/L which is below the suggest EPA standard).  Under 
these nutrient-replete conditions microbial growth reached an OD600 of 0.1 and 0.2, respectively during a 24-hour 
growth curve.   
 Conclusion:  Our study suggest that the physiochemical parameters were stable in both Towers over the 42-day 
period; but the microbial community seems to have some fluctuations via the enrichment of Enterobacteriaceae, 
Bacillaceae, and Enterococcus at various time points.  The presence of these bacterial families is very disconcerting 
as they can often be associated with raw sewage intrusion and pathogenicity; thus, a representative enteric bacteria 
(E. coli) was used to assess the plausibility of proliferation in this environment. Our results suggest that even though 
some pathogenic bacterial families were detected in the water towers. Proliferation in post-treated water systems is 
likely negligible until nutrient amendments or eutrophication of the system are considered.   
 
P.20. Monitoring the Impacts of Sunlight Exposure on Microbial Contaminants from Aerobic Septic Systems 
Robert Rutz, Tallen Cavenah, Zahaan Eswani, Tamylles Souza da Costa, Sarah Deeb, Navdeep Thind, Andre 
Davis, and Christopher G. Struchtemeyer 
McNeese State University, Lake Charles, Louisiana 
 
Background: Aerobic septic systems are used to treat wastewater in rural areas of the United States.  Many of these 
systems discharge effluent directly into ditches and ravines, which rely on sunlight for disinfection purposes. In spite 
of this practice, very few studies have examined whether this effluent is adequately disinfected by sunlight or if it 
negatively impacts the water quality of ditches and ravines that serve as discharge points.  The goal of this work 
was to assess the environmental impacts of aerobic septic system effluent by:  1) Determining if aerobic sewer 
system effluent was disinfected by sunlight exposure and 2) Monitoring the microbial quality of water from ditches 
and ravines where aerobic sewer system effluent was discharged.  
Methods: The disinfection capabilities of sunlight were evaluated by comparing the concentrations of heterotrophs, 
fecal coliforms, and E. coli in aerobic sewer system effluent samples that were incubated either in the presence or 
absence of sunlight. The microbial quality of water from several ditches and ravines that served as discharge points 
for aerobic sewer system effluent was also assessed by measuring concentrations of heterotrophs, fecal coliforms, 
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and E. coli.  Heterotrophs were enumerated in this study using three-tube most probable number dilutions, which 
were performed in half strength tryptic soy broth (TSB) that was incubated at 37°C.  Concentrations of E. coli and 
fecal coliforms were quantified in triplicate during this study using pour plate assays, which were performed with 
CHROMagar ECC medium that was incubated at 44°C.  
Results: Sunlight did not appear to disinfect any of the aerobic septic system effluent samples that were collected 
in this study.  This observation was further supported by the fact that all of the ravine and ditch samples that were 
monitored in this study contained high concentrations of heterotrophs (2.1 x 104-1.1 x 107 MPN/ml), fecal coliforms 
(1.3 x 102-greater than 15,000 CFU/ml), and in some cases E. coli (0-8.35 X 102 CFU/ml). 
Conclusions: This study shows that aerobic septic systems release large numbers of bacteria, which will likely 
impact the environment.  The results of this work also show that additional disinfection steps are needed to ensure 
the proper function of these systems. 
 
P.21. Monitoring the Microbial Quality of Effluent Samples from Aerobic Sewer Systems 
Tallen Cavenah, Robert W. Rutz, Sarah A. Deeb, Andre J. Davis, Shannon P. Johnston, Cody L. Reviere, and 
Christopher G. Struchtemeyer 
McNeese State University, Lake Charles, Louisiana 
 
Background: Aerobic sewer systems are used to treat domestic wastewater in many rural areas of the United States.  
The effluent from many of these systems is discharged directly into disposal ditches, which rely on sunlight for 
disinfection purposes.  In spite of this practice, very few studies have examined the microbial quality of effluent from 
these systems in order to better understand their potential environmental impacts.  The goal of this work was to 
assess the potential environmental impacts of aerobic sewer system effluent by: 1) Quantifying E. coli, fecal 
coliforms, and heterotrophic bacteria in effluent samples that were collected from aerobic sewer systems and 2) 
Comparing numbers of E. coli, fecal coliforms, and heterotrophic bacteria in ditches that received aerobic sewer 
system effluent with water samples from non-sewage impacted sources.   
Methods:  The concentrations of E. coli and fecal coliforms in aerobic sewer system effluent, ditches that received 
aerobic sewer system effluent, and water samples from non-sewage impacted sources were monitored in triplicate 
using pour plate assays.  These pour plate assays were performed using CHROMagar ECC medium incubated at 
44°C for 24 hours.  Heterotrophs were enumerated in these same samples using three-tube most probable number 
(MPN) dilutions.  All of these MPN dilutions were performed in half strength tryptic soy broth (TSB) incubated at 
37°C for 24 hours.   
Results: The numbers of E. coli, fecal coliforms, and heterotrophic bacteria in the effluent samples from aerobic 
sewer systems ranged from BDL-7.3 x 107 CFU/100 ml, 1.1 x 105-1.4 x 108 CFU/100 ml, and 1.1 x 105-1.1 x 109 
MPN/100 ml, respectively.  The numbers of E. coli, fecal coliforms, and heterotrophic bacteria in disposal ditches 
that received aerobic septic systems effluent ranged from BDL-8.35 X 104 CFU/100 ml, 1.3 x 104-greater than 1.5 
x 106CFU/100 ml, and 2.1 x 106-1.1 x 109 MPN/100 ml, respectively. E. coli concentrations were BDL in all non-
sewage impacted waters, while fecal coliform and heterotroph concentrations ranged from BDL-2.4 x 105 CFU/100 
ml and 9.33 x 105-9.33 x 107 MPN/100 ml, respectively.   
Conclusions: This study shows that aerobic sewer systems often release large numbers of E. coli, fecal coliforms, 
and heterotrophic bacteria into the environment.  The observation of higher numbers of E. coli, fecal coliforms, and 
heterotrophic bacteria in disposal ditches that receive aerobic sewer system effluent relative to non-sewage 
impacted water sources suggests that these systems are negatively impacting the environment. 
 
P.22.  Biodegradation of Phenol by a Bacterium Isolated from the Termite Hindgut 
Christopher Oubre, Seth Van Dexter, and Dr. Raj Boopathy 
Nicholls State University, Thibodaux, Louisiana 

 
Background: The subterranean Formosan termite Coptotermes formosanus is an insect pest in Louisiana that 
annually causes billions of dollars in damage. Some aspects of the microbiome of this termite, such as nitrogen 
fixation and methanogenesis, have been reported in literature, but more research is needed on factors affecting the 
termite microbial ecosystem. To our knowledge, the breakdown of phenolic compounds produced by lignin 
metabolism in the termite gut has never been reported.  
Methods: In this study, termites were collected from wood of red maple Acer rubrum, tupelo Nyssa aquatica, nuttal 
oak Quercus texana, and live oak Quercus virginiana and the guts were removed. Termite gut samples were 
inoculated in different media with various substrates including phenol, glucose, and acetate. A bacterium, 
Acinetobacter tandoii, that used phenol as the sole source of carbon for growth was isolated and identified. This 
bacterium converted phenol to acetate via the production of metabolites catechol, cis-cis muconic acid, succinic 
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acid, and oxalo acetate. Metabolically, the bacterium used the Kreb’s cycle to produce TCA cycle intermediates 
from phenol.   
Results: The bacterium survived high concentrations of phenol up to 300 mg/L and degraded all the phenol. 
However, at higher concentrations greater than 300 mg/L, a longer lag phase was observed in the bacterium’s 
growth curve.  
Conclusion: This bacterium could potentially be used in the bioremediation of phenol contaminated soil and water.  
 
Immunology and Virology 
 
P.23.  Murine model of ocular Zika virus disease and potential therapeutic natural product HTL004  
Gabriel Gonzalez-Fernandez1, Biswas Neupane1, Wen Zeng3, Federico Gonzalez-Fernandez2, and Fengwei Bai1 

1Department of Cell and Molecular Biology, The University of Southern Mississippi, Hattiesburg, Mississippi, 
2Departments of Ophthalmology and Pathology, UMMC and R&D Service VAMC, Jackson, Mississippi , 3Sichuan 
Primed Bio-tech Group Co., Ltd., Chengdu, Sichuan, China 
 
Background: There is increasing recognition that Zika virus (ZIKV) infection in humans causes a spectrum of ocular 
disease that can lead to blindness.  There is no approved vaccine or specific therapeutics available against ZIKV-
caused diseases in human.  It is not known whether murine models of ZIKV disease can be used to study the ocular 
complications of ZIKV infection, or whether plant extract (HTL004), which has been shown to inhibit replication of 
ZIKV and dengue virus in vitro, may protect mice from ZIKV-mediated ocular disease.    
Methods:  We infected immunocompetent mice lacking the type I interferon receptor (Ifnar1-/-) with 1×105 PFU of 
ZIKV through footpad inoculation.  Starting from day (D) 1 post infection (p.i.), mice were orally fed with HTL004 
(1.5 g/kg body weight), or the same volume of sterile water (100 µl) as control twice a day for 5 days.  Blood samples 
were collected on D2 and 3 p.i. to measure viral burden by QPCR.  
Results:  The PCR results showed that HTL004 treated mice had a 3-fold viral burden reduction in the blood samples 
compared to the controls. On day 9 p.i., the mice were euthanized and eyes were collected in 4% PFA for 
histopathology studies.  Compared to the controls, the HTL004 treated mice showed less severe ocular and orbital 
inflammation. 
Conclusion:  The murine model described here provides a useful system to study the ocular complications of ZIKV 
infection and evaluate potential therapeutic approaches.  Interestingly, the pathology in ZIKV infected mice was 
more wide spread than originally thought affecting not only the brain, but also the eye and orbit.  In fact, ZIKV 
infection can cause inflammation in keratitis, conjunctivitis, dacryoadenitis, vitritis and orbital tissues.  Finally, our 
preliminary results suggest HTL004 may have therapeutic effects to inhibiting ZIKV replication, and mitigate ocular 
ZIKV pathology. 
 
P.24. The cytomegalovirus ER-resident glycoprotein UL148 activates the PKR-like ER kinase PERK to 
promote maturation of gO 
Mohammed N. A. Siddiqueya, Hongbo Zhanga, Christopher Nguyena, Jeremy P. Kamila,b# 
aDepartment of Microbiology and Immunology, bCenter for Molecular and Tumor Virology, LSU Health Sciences 
Center, Shreveport, Louisiana, USA 
 
Background: Human cytomegalovirus (HCMV) is β-herpesvirus that infects over 50% of the human population 
worldwide. Like all herpesviruses, HCMV expresses a heterodimer of glycoprotein H / glycoprotein L (gH/gL) which 
serves as a core component of the viral machinery that orchestrates membrane fusion events during cell entry. In 
HCMV, gH/gL assembles together with various accessory glycoproteins to form two different complexes in virions: 
a trimeric complex of gH/gL together with glycoprotein O (gO), often referred to as gH/gL/gO, or “trimer;” and a 
pentameric complex of gH/gL with three small glycoproteins, UL128, UL130, and UL131, termed gH/gL/UL128-131, 
or “pentamer.”  Of the two, trimer is sufficient for entry into fibroblasts. Pentamer, on the other hand, broadens the 
tropism of the virus by allowing it to infect epithelial cells, endothelial cells and monocytes. Our laboratory discovered 
that a viral ER-resident glycoprotein called UL148 negatively modulates the tropism of HCMV for epithelial cells by 
promoting the production of trimer-rich virions. We have developed evidence that the role of UL148 in regulation of 
HCMV cell tropism involves the unfolded protein response (UPR), an ancient stress response that functions to 
resolve proteotoxic stress caused by build-up of misfolded proteins within the ER.  The UPR is comprised of three 
independent signaling modules that each carry out unique aspects the response to ER stress: the protein kinase R 
(PKR)-like ER kinase (PERK), the inositol-requiring enzyme-1 (IRE1), and the cyclic AMP-dependent transcription 
factor 6 a (ATF6). Recently, we showed that UL148 is not only sufficient to activate IRE1 and PERK during ectopic 
expression, but that UL148 also strongly contributes to UPR activation during HCMV infection. Other recent work 
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from our lab showed that UL148 interacts with SEL1L, a component of the cellular machinery for ER-associated 
degradation. We also demonstrated that UL148 stabilizes gO within the ER by limiting its degradation rate.  
Therefore, we hypothesize that UL148 modulates HCMV cell tropism and activates the UPR by inhibiting the general 
machinery for ERAD.   
Methods: To identify whether gO maturation depends on PERK, we carried out pharmacologic inhibition 
(GSK2656157) and siRNA knockdown to disrupt PERK activity during HCMV infection of fibroblast cells. A 
recombinant HCMV engineered to express an S-tag at the C-terminus of gO was used in these studies.  Levels of 
S-tagged gO in virions and cell lysates were monitored by western blot after normalizing for levels of glycoprotein 
B or beta-actin, respectively.   
Results: Virions produced from infection settings in which PERK was depleted or inhibited showed decreased 
expression of gO (and of gH/gL/gO trimer), while cell lysates of PERK-deficient infections showed impaired 
maturation of gO. Thus, loss of PERK phenocopied the effects seen for UL148-null mutants.   
Conclusion: Our data argue that PERK is required for UL148 to stabilize gO and promote trimer expression. Our 
findings thus implicate the UPR in a unique mechanism for modulation of viral cell tropism. 
 
P.25. Identification of the CD273 (programmed cell death 1 ligand 2) ortholog in channel catfish, Ictalurus 
punctatus. 
Jonathan Crider, Laura Blackmon, Melanie Wilson, Eva Bengtén  
The University of Mississippi Medical Center, Jackson, Mississippi 
 
Background: Antigen-presenting cells such as dendritic cells are integral for the regulation of adaptive immune 
responses in vertebrates. Members of the B7 family of molecules are known to be involved in this process through 
stimulation or inhibition of T cell proliferation. One member of the B7 family, programmed cell death 1 ligand 2 (PD-
L2), also known as B7-DC or CD273, has been shown in mammals to be responsible for inhibition of T cell 
proliferation through cell cycle arrest and blockage of cytokine production. In mammals, CD273 can be found on 
activated macrophages, dendritic cells, and B-1 B lymphocytes. 
Methods: In this study, an ortholog to human PD-L2 was identified in channel catfish from a BAC library. Primers 
flanking the second exon of PDL2 were used to assay for PD-L2 expression in cDNA generated from catfish clonal 
cell types and harvested tissues. Sequencing was performed to confirm the identity of the PCR product. 
Results: This gene consists of 8 exons and codes for a protein 495 amino acids in length. Interestingly, PD-L2 
expression was confirmed not only in cultures and tissues known to contain APCs; but PD-L2 was also expressed 
in catfish clonal B and T cell lines. However, it was not expressed in catfish ovary fibroblasts. 
Conclusion: Identification of CD273 in channel catfish has the potential to provide insights into the evolution of the 
B7 family in vertebrates. 
 
P.26. Non-structural protein σ1s promotes reovirus replication in antiviral environments to facilitate viral 
dissemination. 
Matthew Phillips and Karl Boehme 
The University of Arkansas for Medical Sciences, Little Rock, Arkansas 
 
Mammalian orthoreovirus (reovirus) traffics via the blood from initial sites of infection to target organs, including the 
central nervous system. Bloodstream dissemination requires reovirus non-structural protein σ1s. In infected cells, 
σ1s is required for optimal viral protein expression and replication in several cell lines including SV40-immortalized 
endothelial cells (SVECs). However, the mechanisms by which σ1s promotes hematogenous spread remain 
undefined. Here, we report that σ1s enhances reovirus resistance to type 1 interferon (IFN-1) responses, which 
may facilitate viral dissemination. We found that σ1s does not function as an IFN-1 antagonist, as IRF3 activation, 
IFN-β production, and IFNAR1 signaling are comparable in SVECs between WT or σ1s-deficient reovirus infections. 
However, replication and protein expression of the σ1s-null virus is partially restored in SVECs and MEFs lacking 
IFNAR1. This suggests an indirect role for σ1s in overcoming IFN-1 responses and an IFN-1-independent function 
in viral protein expression. In neonatal mice WT and σ1s-null reoviruses produce comparable titers in the intestine, 
but only the WT disseminates to secondary organs. In contrast, the σ1s-null reovirus is detected in secondary 
organs of IFNAR1-/- mice. Similarly, using Cre-lox to knockout IFNAR1 in lymphatic endothelial cells allowed the 
σ1s-null virus to disseminate to secondary target organs, while only the WT virus disseminated in littermate controls. 
Together this data suggest that σ1s allows reovirus to overcome host antiviral barriers to dissemination, and further 
suggests a critical role for host lymphatics in mediating reovirus dissemination. 
 
P.27. Detecting episomal or integrated HPV16 using an exonuclease V - qPCR based assay 
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Myers JE, Bienkowska-Haba M, Guidry JT, Scott ML, Bodily JM, Sapp MJ, and Scott RS 
Louisiana State University Health Sciences Center, Shreveport, Louisiana   
 
Background: Integration of the HPV16 viral genome is commonly observed in HPV-positive oral and anogenital 
tumors. Traditionally, Southern blots determine HPV genome configurations using microgram quantities of DNA that 
may not be achievable with small tissue biopsies. To reduce dependence on DNA quantity, we developed an 
exonuclease-based assay to determine the HPV16 genome configuration in tissues and cell lines.  
Methods: DNA from 5x105 cells was supplemented with 7x109 copies of pGL3 luciferase reporter plasmid as an 
episomal DNA control. 100 nanograms of genomic DNA was digested with 1 Unit of exonuclease V or left undigested 
in mock reactions. DNA levels from 4% of the digestion reaction were measured by qPCR with primers that amplified 
luciferase, HPV16 E6, and human 18S ribosomal DNA. Human 18S ribosomal DNA served as an internal linear 
control to monitor enzyme processivity, while luciferase monitored DNA integrity. The percent of DNA resistant to 
exonuclease V digestion was calculated relative to undigested DNA for determination of episomal or integrated 
HPV16.  
Results: The assay was capable of discriminating episomal or integrated HPV in multiple cell lines including HPV-
transfected and HPV-infected keratinocyte cell lines. Southern blot analysis confirmed the HPV16 genome 
configuration in HPV-transfected and HPV-infected keratinocyte cell lines as determined by the exonuclease assay. 
As a correlate for HPV-positive tissues, the exonuclease assay corroborated the HPV genome state of HPV-positive 
cells grown in organotypic raft culture compared to previous Southern blot analyses.    
Conclusions: The exonuclease V assay was accurate and rapid, capable of distinguishing episomal from integrated 
HPV16 using reduced quantities of DNA. Future applications of the exonuclease V assay may include screening of 
HPV genome configurations in the progression of HPV-associated cancers.    
 
P.28. Assessment of Reovirus Nonstructural Protein σ1s Function in PKR-, IFIT1-, and IFIT2-Mediated 
Translation Arrest 
Marcelle Dina Zita, Matthew B. Phillips, and Karl W. Boehme  
The University of Arkansas for Medical Sciences, Little Rock, Arkansas 
 
Introduction: Previous work from our laboratory revealed that mammalian orthoreovirus (reovirus) nonstructural 
protein σ1s facilitates efficient viral replication by promoting viral protein production. One hypothesis is that σ1s 
allows reovirus to overcome the activity of interferon stimulated genes (ISGs), such as the dsRNA-dependent protein 
kinase R (PKR) and interferon-induced proteins with tetratricopeptide repeats 1 and 2 (IFIT1 and IFIT2), that function 
to restrict viral protein synthesis. Here, we examined the role of σ1s in PKR-, IFIT1-, and IFIT2-mediated translation 
arrest.  
Methods: We assessed viral replication and protein production for wild type and σ1s-deficient reoviruses in SV-40 
immortalized endothelial cells (SVECs) with siRNA knockdown of PKR, IFIT1, or IFIT2. 
Results: We found that wild type and σ1s-deficient reoviruses produced higher progeny yields and more viral protein 
in cells with knockdown of PKR, IFIT1, or IFIT2 compared to control cells. However, knockdown of PKR, IFIT1, or 
IFIT2 did not rescue replication or protein production of the σ1s-deficient virus to wild type levels. 
Conclusions: Our findings indicate that PKR, IFIT1, and IFIT2 function to limit reovirus protein synthesis, which 
impairs viral replication. Our results further indicate that σ1s does not interfere with the effector functions of PKR, 
IFIT1, or IFIT2 to promote viral protein production. Together, these data suggest that σ1s promotes reovirus protein 
production through an alternative mechanism. 
 
P.29. Evaluating Fluticasone Propionate as a Treatment for Late Stage Pneumonic Plague 
Samantha Huckuntod, Srijon Banerjee, Roger Pechous 
University of Arkansas for Medical Sciences, Little Rock, AR 
 
Background: Pneumonic plague, caused by inhalation of Yersinia pestis, is a fatal disease that causes death within 
six days without antibiotic intervention in humans.  Y. pestis is able to be transmitted directly from infected individuals 
via respiratory droplets, which enhances its ability to be spread in epidemics and pandemics.   Late-stage 
pneumonic plague is very difficult to treat, as antibiotics must be delivered within 24 h after the onset of symptoms 
to be effective.  Previous work showed that inflammation-mediated pulmonary damage contributes to the difficulty 
treating late-stage disease.  Here, we utilize a murine model of infection to determine the effectiveness of global 
immune suppression using corticosteroids to enhance survival of late-stage pneumonic plague.   
Methods: Female C57BL/6 mice received 200 μg fluticasone propionate or DMSO (vehicle) daily via the intranasal 
route beginning 3 days prior to intranasal infection with fully virulent Y. pestis CO92.  Mice were then infected with 
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lethal doses (104 CFU) of Y. pestis and were left untreated or treated every 8 hours with streptomycin beginning 24 
hours (early detection) or 48 hours (late stage) post-infection (hpi).  Additionally, ten mice received co-treatment 
with both fluticasone propionate and streptomycin beginning at 48 hpi. Survival throughout the course of the 
experiment was recorded over time for one week. 
Results: Administering antibiotic treatment within 24 hpi resulted in 100% survival. However, similar to what is seen 
during human infection, when streptomycin was delivered at 48 hpi during late-stage disease, survival decreased 
significantly. Mice pretreated with fluticasone propionate and administered streptomycin beginning at 48 hpi 
exhibited increased survival compared to mice receiving only streptomycin treatment beginning at 48 hours, 
indicating that suppression of host inflammatory responses may aid treating pneumonic plague. 
Conclusions: These results suggest that delivery of corticosteroids may enhance antibiotic efficacy to treat late-
stage pneumonic plague. Further, the ability to introduce a scenario where a substantial number of mice survive 
infection allows for characterization of host pulmonary conditions that define survival and lethality in pneumonic 
plague. 
 
P.30. Leukocyte Immune-type Receptor Expressing Cells Increase in Response to Edwardsiella ictaluri 
Infection in Channel Catfish, Ictalurus punctatus  
Laura E. Blackmon, Sylvie Quiniou, Melanie Wilson, Eva Bengtèn  
The University of Mississippi Medical Center, Jackson, Mississippi 
 
Background: Unique to teleosts, leukocyte immune-type receptors (LITRs) represent a large polygenic, polymorphic 
family of immunoregulatory receptors. Monoclonal antibodies (mAb), CC34 and CC41, were developed against a 
catfish clonal CTL line and a catfish NK cell line, respectively. Both recognize members of the LITR family. One 
subset of LITRs, defined by reactivity with mAb CC41, is a distinct marker of a cytotoxic cell population, which 
expands during the antiviral response to Channel Catfish Virus (CCV). It is hypothesized that these mAb CC41-
reactive LITRs function as NK-like receptors and recognize stress induced ligands on target cells. Edwardsiella 
ictaluri, an intracellular pathogen, primarily establishes infection in pronephros (head kidney) monocytes and may 
elicit a strong cytotoxic response.  
Methods: Small fish (<1kg) were infected with E. ictaluri via bath immersion (1x107cfu/ml). Following infection, whole 
blood was collected and analyzed daily by flow cytometry for mAb CC34 and CC41 staining. In parallel, an in vitro 
model was developed to monitor the number of CC34 and CC41-reactive cells in response to E. ictaluri infection. 
Briefly, head kidney monocytes and peripheral blood lymphocytes (PBL) were isolated from catfish of either 
susceptible or resistant background. Head kidney cells were infected with E. ictaluri (MOI 10) and then mixed with 
PBL from the same individual catfish and analyzed daily by flow cytometry.  
Results: There was an increase in staining with both mAbs CC34 and CC41 by day 3 after infection both in vivo and 
in vitro.   
Conclusion: This study highlights the utilization of mAb reagents to monitor cytotoxic cell response to E. ictaluri 
infection. Establishment of an in vitro model to study this response can be adapted to many teleost species.  
 
P.31. Betaherpesvirus-Conserved Region 2 (CR2) of Cytomegalovirus Tegument Protein pp150 is Amenable 
to Targeting by Peptide Inhibitors 
Dipanwita Mitra, Mohammad H. Hasan, Ritesh Tandon 
Department of Microbiology and Immunology, University of Mississippi Medical Center, Jackson, MS 
 
Background: Human cytomegalovirus (HCMV) is a betaherpesvirus that causes congenital birth defects in newborns 
and life-threatening complications in immunocompromised people. The HCMV UL32 gene encodes a prominent 
betaherpesvirus conserved virion tegument protein pp150, which accumulates within cytoplasmic viral assembly 
compartments (vAC), where final steps in virus maturation occur. Earlier studies used cryo electron microscopy 
reconstructions and atomic modeling of HCMV virions to illustrate the pp150 structure and its binding interface with 
capsid proteins. In brief, three pp150nt (N terminal one-third of pp150) conformers cluster on each triplex (Tri1, 
Tri2A and Tri2B, also known as minor capsid binding protein) and extend towards small capsid proteins (SCPs) 
atop nearby major capsid proteins (MCPs) forming a net-like layer of tegument densities that enmesh and stabilize 
HCMV capsids.  
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Methods: Based on this atomic detail, we designed peptides that were targeted to the betaherpesvirus conserved 
regions (CR1 and CR2) in pp150nt. Cells (human foreskin fibroblasts (HFF-1)) were pretreated with the control and 
test peptides before infecting them with HCMV. Virus growth was measured. 
Results: Measurements of virus growth indicated significant impact when cells were treated with the peptide that 
targeted a specific region of pp150nt-CR2 but not the peptides that targeted the pp150nt-CR1 or the cysteine triad 
region of pp150nt-CR2.  
Conclusion: These preliminary observations indicate that CR2 of pp150 is amenable to targeting by peptide 
inhibitors. These results will be confirmed by studying the specific stage of virus replication block upon peptide 
treatment in cell culture and later for effectiveness in a mouse model of HCMV infection. 
 
P.32.  HCMV-Induced Signaling in Infected Monocytes Navigates the Viral Journey to the Nucleus 
Heather L. Fulkerson, Jung Heon Kim, Bailey S. Mosher, Andrew D. Yurochko  
Louisiana State University Health Sciences Center, Shreveport, Louisiana 
 
Background:  Nuclear translocation is a key step in the viral lifecycle of Human Cytomegalovirus (HCMV), as the 
nucleus is the site of viral replication. Our lab is interested in elucidating the mechanisms regulating post-entry 
events preceding nuclear translocation during infection of primary human monocytes. HCMV displays a unique, 
extended intracellular trafficking and nuclear translocation pattern in monocytes when compared to that observed 
in fibroblasts, endothelial cells, and human progenitor cells. In monocytes, HCMV trafficks from early endosomes 
to the trans-Golgi network to recycling endosomes and finally to the nucleus beginning 3 days post-infection. Our 
lab has shown that HCMV-induced signaling through c-Src is required during viral entry to promote efficient 
intracellular trafficking and to avoid sorting into late endosomes. In addition to promoting c-Src activity, HCMV 
infection also initiates a signaling cascade through the epidermal growth factor receptor (EGFR) upon binding to 
monocytes. In the present study, we began to investigate the role of the EGFR pathway in regulating viral post-
entry events in monocytes. 
Methods:  We utilized the specific EGFR kinase inhibitor AG1478 to block EGFR signaling at specific time points 
during HCMV infection in primary human monocytes. We examined the effect of EGFR inhibition on viral trafficking 
and nuclear translocation by immunofluorescence microscopy and PCR. 
Results:  Inhibition of EGFR signaling at important transition points during the viral trafficking process led to 
decreased nuclear translocation and the mislocalization of the virus from the expected intracellular vesicles. Whole 
cell PCR to detect the viral genome demonstrated that the virus is not being degraded when EGFR signaling is 
blocked.  
Conclusion:  Our new data suggests that EGFR signaling plays a critical role in promoting and maintaining the 
HCMV intracellular trafficking route and the proper timing of nuclear translocation in monocytes, both of which are 
required to establish productive infection in a host and promote life long viral persistence.  
 
P.33. Naïve CD4+ T Cell Activation in the Nasal Associated Lymphoid Tissue 
John T. Bates 
The University of Mississippi Medical Center, Jackson, Mississippi 
 
Background:  The nasal associated lymphoid tissues (NALT) in mice are the equivalent of the human tonsils and 
are generally considered to be an immune inductive site.  The NALT’s small size and location make them a difficult 
compartment to study.  Consequently, less is known about antigen sampling and immune activation in the NALT 
than in other compartments. 
Methods:  NALT were harvested from C57BL/6 mice and analyzed by scanning electron microscopy and fluorescent 
microscopy.  Naïve CD4+ T cells with a transgenic T cell receptor specific for chicken ovalbumin were transferred 
into recipient mice one to two days prior to intranasal immunization with ovalbumin-flagellin fusion protein.  Activation 
of antigen-specific CD4+ T cells was observed based on clustering of OVA-specific CD4+ T cells in the T cell zone 
of the NALT one day following immunization.  Cell division by CFSE-labeled OVA-specific T cells was measured by 
flow cytometry three days following immunization.     
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Results:  The NALT is covered by ciliated epithelium, though non-ciliated cells were also observed in some samples.  
Transepithelial sampling of fluorescently labeled antigen was observed.  One day following intranasal immunization 
with ovalbumin-flagellin fusion protein, OVA-specific CD4+ T cells form clusters in the T cell zones of the NALT.  
Three days following immunization, CFSE-labeled OVA-specific CD4+ T cells in the NALT had undergone extensive 
cell division.  The level of division by the OVA-specific cell population in the NALT was similar to that in the cervical 
lymph nodes, and populations in both compartments significantly increased in cell number. 
Conclusion:  The NALT is an efficient immune induction site for naïve CD4+ T cells, and the kinetics of CD4+ T cell 
activation in the NALT are similar to what has been observed in other compartments. 
 
P.34. Partial restoration of the gut microbiota in SIV-infected rhesus macaques on antiretroviral therapy 
1Summer Siddiqui, 1Lara Doyle-Meyers, 1,2Binhua Ling  
1Tulane National Primate Research Center, Covington, LA 70433, USA, 2Department of Microbiology and 
Immunology, School of Medicine, Tulane University 
 
Background: Recent studies suggest that gut microbial dysbiosis may be associated with chronic immune activation 
and inflammation in HIV-1 infection. However, the extent of changes of gut microbiota in HIV-1 patients with 
antiretroviral therapy (ART) is not well understood. Here we used the SIV macaque model to characterize the gut 
microbial community and compare composition in healthy controls, SIV-infected rhesus macaques without ART, 
and a subset of animals with ART to determine if long-term ART can improve the gut microbiota and reduce gut 
inflammation.  
Methods: SIV-infected Indian rhesus macaques (iRM) were infected with SIVmac239, healthy SIV-naïve animals 
were used as control. Blood and fecal samples were collected from control animals and in animals on ART 
longitudinally during SIV infection and ART. Genomic DNA was extracted from fecal samples and used for 
sequencing of V3 and V4 regions of 16S rRNA gene. Data analysis was performed to identify the composition and 
abundance of microbiome in the gut. Plasma levels of SIV loads and lipopolysaccharide (LPS) were also monitored. 
Results: SIV infection was associated with very distinctive changes in gut community. The macaque gut microbiota 
communities differed among different time points within individual animals, and between males and females, 
paralleling to studies of human.  The three phyla (Firmicutes, Bacteroidetes and Proteobacteria) were predominant 
and accounted for > 90% of the total community in all the animals, however, the ratio of Firumicutes/Bacteroidetes 
was significantly higher in SIV-infected animals and decreased in animals receiving ART. The relative richness of 
the Ruminococcaceae family and the Faecalibacterium genus belonging to the Firmicutes phylum decreased after 
cART. Meanwhile, plasma LPS in the ART animals also returned to levels comparable with healthy animals.  
Conclusion: Intestinal microbiota communities changes after SIV infection. Long-term ART can partially restore the 
microbiota to the compositions found in uninfected animals, reduce microbial translocation and alleviate immune 
activation.  
 
P.35. Detection of antigenic variants for subtype H5 highly pathogenic avian influenza A viruses using 
polyclonal antibody based proximity ligation assay 
Lei Zhong and Xiu-Feng Wan 
Department of Basic Sciences, College of Veterinary Medicine, Mississippi State University, Mississippi State, MS 
39762, USA 
 
Background: Since its first detection in South China in 1996, H5 subtype influenza viruses have spread to many 
countries in the world. Antigenically different and new antigenic variant H5 viruses are still emerging. Conventional 
methods, such as hemagglutination inhibition (HI) and neutralization inhibition assays, for antigenic characterization 
requires viral isolation, is medium-throughput, requires high biosafety facility (e.g. BSL-3) for HPAIVs.  
Methods: A polyclonal antibody based proximity ligation assay (polyPLA) was recently developed for influenza 
antigenic variant identification. The polyPLA quantifies antibody–antigen interactions for influenza virus HA and NA 
proteins against their corresponding antibodies in the antisera, and PolyPLA is a high-throughput platform and can 
be used in a common diagnostic laboratory. In this study, a H5 specific polyPLA was developed and validated for 



	 55 

antigenic characterization of H5 HPAIVs. This assay covers the majority of contemporary genetic variants, including 
clades/subclades 1, 2.1, 2.2, 2.2.1, 2.3.2.1, 2.3.2.1a, 2.3.2.1b, 2.3.4, 2.3.4.1, 2.3.4.2 and 7.1.  
Results: Results suggested H5 specific polyPLA detected antigenic variations among the viruses in these 
clades/subclades, and the results were consistent with those from HI assays. In addition, H5 specific polyPLA can 

detect a viral load as little as 10
3.88 TCID50/mL, allowing to identify antigenic variants directly from clinical swabs 

without virus isolation.  
Conclusion: The polyPLA can be routinely used in surveillance programs to detect antigenic variants of influenza 
viruses and to select vaccine strains for use in controlling and preventing avian influenza. 
 
P.36. Systematically mapping PB1 enzymatic site of influenza A virus 
Kailtyn Watersa, Jianli Xuea, Lei Hana, Yizhi J. Taob, and Xiu-Feng Wana 
aDepartment of Basic Sciences, College of Veterinary Medicine, Mississippi State University, Mississippi State, 
Mississippi 39762, USA; b Department of BioSciences, Rice University, Houston, TX 77251 

 
Background: Understanding the viral replication efficiency is pivotal to understanding host and tissue tropisms of 
influenza A viruses (IAV). PB1 hosts the polymerase catalytic active site and acts as the structural backbone of the 
IAV polymerase complex. This study aims to systematically map the residues affecting enzymatic activities of PB1 
by integrating large scale mutagenesis strategy and machine learning to understand the roles of mutations in virus 
host adaptation.  
Methods: A total of 731 mutants, each containing one or more mutations within the PB1 palm region of the 
A/California/07/2009 (H1N1), were generated, and the polymerase activities of each PB1 mutant were then 
quantified a using minigenome based assay.  
Results: Results suggested a large diversity in enzymatic activities among these mutants. Thirteen residues were 
determined by machine learning and further confirmed to affect the PB1 activities, including 5 with increased 
activities and 8 with decreased activities. However, effects of mutations on polymerase activity located at some of 
the predicted residues showed increased activity at higher temperatures and, thus, could be important for viral 
adaptations among hosts with different temperature tropisms.  
Conclusion: Taken together, a sequence based quantitative function has been developed to predict polymerase 
activity, and, in addition to those located within the conserved motifs of the PB1 protein, residues outside the 
conserved motifs were also found to affect polymerase activities. 
 
P.37. Characterization of Iceland subtype H10N7 influenza A virus reveals aerosol transmission in ferrets 
Minhui Guan1, Jeffrey S. Hall2, Robert Dusek2, Xiaojian Zhang1, Liyuan Liu1, Alicia Olivier3, Lei Li1, Scott Krauss4, 
Angea Danner4, Tao Li5, Wiriya Rutvisuttinunt5, Xiaoxu Lin5, GT Hallgrimsson6, Josh TeSlaa2, Sean W. Nashold2, 
Richard Jarman5, and Xiu-Feng Wan1 
1Department of Basic Sciences, College of Veterinary Medicine, Mississippi State University, Mississippi State, 
United States; 2United States Geological Survey National Wildlife Health Center, Madison, WI, United State; 
3Department of Population and Pathobiology Medicine, College of Veterinary Medicine, Mississippi State University, 
Mississippi State, United States; 4Department of Infectious Diseases, St. Jude Children’s Research Hospital, 262 
Danny Thomas Place, Memphis, United States; 5Viral Diseases Branch, Walter Reed Army Institute of Research, 
Silver Spring, Maryland, United State; 6University of Iceland, Reykjavik, Iceland. 
 
Background: Subtype H10 avian IAVs caused sporadic human infections and enzootic outbreaks in seal mammals. 
In the fall of 2015, H10N7 viruses were recovered from gulls at Iceland, and genomic analyses showed that these 
viruses were associated with those causing European seal outbreaks one year early. This gull origin virus bound to 
human-like glycan receptors and caused infections in ferrets and transmissions among ferrets through both direct 
contacts and aerosol droplets. This study demonstrated that avian H10 IAV can infect and be transmitted in 
mammals without adaption. Thus, avian H10 IAV would be one of candidates in influenza pandemic preparedness, 
and shall be monitored in the wildlife and in the interface of animal human interface.  
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Methods: We isolated four H10N7 viruses from gulls in Iceland. To understand these H10 viruses, genomic analysis, 
receptor binding property, replication in vitro of H10 viruses were performed. Besides, to evaluate the risk 
assessment of gull original H10N7 viruses we selected one of the Icelandic H10N7 viruses (A/Iceland 
gull/Iceland/4266/2015) for pathogenetic and transmission study in ferrets.    
Results:  In this study, four H10N7 viruses were isolated from gulls at Iceland. Genomic analyses showed all eight 
genes segments of these viruses were genetically associated with those H10 IAVs causing influenza outbreaks and 
deaths in European seals one earlier year. Antigenic characterization suggested minimal antigenic variations among 
these H10N7 isolates and other H10 viruses recovered from various mammalian and bird species in Asia, Europe, 
and North America. Glycan binding preference analyses suggested that these gull origin H10N7 viruses bound to 
both avian-like alpha 2,3-linked sialic acids and human-like alpha 2,6-linked sialic acids similar to other avian origin 
H10 viruses; however, the gull H10N7 showed a significant higher binding affinity to human-like glycan receptors 
than another Eurasian avian origin H10N8 IAV, which caused human infections. Results from animal experiments 
demonstrated a gull origin H10N7 replicated well in turbinate, trachea and lung of ferrets but replicated better in 
turbinate and trachea than lung. 
Conclusion:  Selected gull original H10N7 virus can be transmitted between ferrets without adaptation through both 
direct contacts and aerosol routes. Besides sharing habitat with other birds and mammals, and gulls have frequent 
contacts with humans; therefore, these gull H10N7 viruses could pose a risk to public health.  Surveillance and 
monitoring of these H10N7 IAVs at the interface of wild birds and humans shall be continued. 
 
P.38. Tissue tropisms opt for transmissible reassortants during avian and swine influenza A virus co-
infection in swine 
Xiaojian Zhang1, Hailiang Sun1,2, Fred L. Cunningham3, Lei Li1, Katie Hanson-Dorr3, Matthew W. Hopken4,5, Jim 
Cooley6, Li-Ping Long1, John A. Baroch4, Tao Li7, Brandon S. Schmit4, Xiaoxu Lin7, Alicia K. Olivier6, Richard G. 
Jarman7, Thomas J. DeLiberto4, and Xiu-Feng Wan1  
1Department of Basic Sciences, College of Veterinary Medicine, Mississippi State University, Mississippi State, 
Mississippi, United States;  
2College of Veterinary Medicine, South China Agricultural University, Guangzhou, Guangdong, China;  
3Mississippi Field Station, National Wildlife Research Center, Wildlife Services, Animal and Plant Health Inspection 
Service, United States Department of Agriculture, Mississippi State, Mississippi, United States;  
4National Wildlife Research Center, Wildlife Services, Animal and Plant Health Inspection Service, United States 
Department of Agriculture, Fort Collins, Colorado, United States; 
5Department of Microbiology, Immunology, and Pathology, Colorado State University, Colorado State, Colorado, 
United States;  
6Department of Pathobiology and Population Medicine, College of Veterinary Medicine, Mississippi State University, 
Mississippi State, Mississippi, United States;   
7Viral Diseases Branch, Walter Reed Army Institute of Research, Silver Spring, Maryland, United States. 
 
Background: Genetic reassortment between influenza A viruses (IAVs) facilitate emergence of pandemic strains, 
and swine are proposed as a “mixing vessel” for generating reassortants of avian and mammalian IAVs that could 
be of risk to mammals, including humans. However, how a transmissible reassortant emerges in swine are not well 
understood.   
Methods: An avian H1N1 IAV and a swine H3N2 IAV were used to infect the individual feral pigs, which are then 
co-housed with native pigs. A total of 571 individual viruses were recovered from IAV positive pig samples using 
plaque purification. 
Results: Genomic analyses of 571 isolates recovered from nasal wash samples and respiratory tract tissues of a 
group of co-housed pigs (influenza-seronegative, avian H1N1 IAV–infected, and swine H3N2 IAV–infected pigs) 
identified 30 distinct genotypes of reassortants. Viruses recovered from lower respiratory tract tissues had the 
largest genomic diversity, and those recovered from turbinates and nasal wash fluids had the least. Reassortants 
from lower respiratory tracts had the largest variations in growth kinetics in respiratory tract epithelial cells, and the 
cold temperature in swine nasal cells seemed to select the type of reassortant viruses shed by the pigs. One 
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reassortant in nasal wash samples was consistently identified in upper, middle, and lower respiratory tract tissues, 
and it was confirmed to be transmitted efficiently between pigs.    
Conclusion: Study findings suggest that, during mixed infections of avian and swine IAVs, genetic reassortments 
are likely to occur in the lower respiratory track, and tissue tropism is an important factor selecting for a transmissible 
reassortant.   
 
P.39. Lipopolysaccharide (LPS) Induced Acute Lung Injury is Ameliorated By Inhibiting DNA- dependent 
Protein Kinase in Murine Model of the Disease Through Modulating The Th1 Cell Differentiation and 
Function.  
Mohamed A. Ghonim*#, Jeffery Wang, Kusma Pyakurel, Salome Ibba, and Hamid Boulares 

*Louisiana State University Health sciences center, New orleans, LA, United States 
# The Department of Microbiology and Immunology, Faculty of Pharmacy, Al-Azhar University, Cairo, Egypt 
 
Background: Severe pulmonary distress syndrome is a clinical manifestation of acute lung injury (ALI) in humans. 
It is one of the leading causes of morbidity and mortality in critically ill patients. Neutrophils are the most predominant 
immune cells in the site of injury. After activation, neutrophils migrate from the vasculature through the interstitium 
into the alveolar space. ALI is characterized by disruption of the lung alveolar-capillary membrane barrier and 
resultant pulmonary edema associated with proteinaceous alveolar exudates which is explained by injury to both 
the vascular endothelium and alveolar epithelium.  
Methods: LPS was used to induce acute lung injury, Th1 type response, in murine model of the disease. Wild-type 
or DNA-PK deficient mice were anesthetized and LPS was intratracheally administered. Some mice received the 
DNA-PK inhibitor, NU 7441, 30 min after LPS administration. Cytospin and subsequent cell staining, cytokine 
analysis and myeloperoxidase (MPO) assay were performed.  
Results: Treatment with the DNA-PK inhibitor, Nu7441, significantly reduced the Th1cytokine production in the 
broncheoalveolar lavage (BAL) fluid with a marked reduction in inflammatory cells recruited to the lungs. Reduction 
of myeloperoxidase expression in lung homogenates in the Nu7441 treated groups has confirmed the inhibition of 
neutrophils recruitment into the lungs. Interestingly, DNA-PK heterozygosity also prevented the manifestation of ALI 
symptoms in a trend similar to those observed in NU 7441 treated animals.  
Conclusion: DNA-PK plays a critical role in lung injury and may be a novel therapeutic target for treatment of the 
acute respiratory distress syndrome. 
 
P.40. The effect of Human Cytomegalovirus protein UL148-mediated upregulation of the Unfolded Protein 
Response on CD58 expression 
Anthony J. Domma, Mohammed N.A. Siddiquey, Christopher C. Nguyen, Hongbo Zhang, Jeremy Kamil 
Louisiana State University Health Science Center, Shreveport, Louisiana 
 
Background: Human Cytomegalovirus (HCMV) is a ubiquitous betaherpesvirus that represents a significant public 
health concern. The virus is the leading infectious cause both of life threatening infections in immunocompromised 
patients and of congenital defects in newborn infants.  UL148 is a viral endoplasmic reticulum (ER)-resident 
glycoprotein with roles in immune evasion and regulation of viral cell tropism that has recently been shown to 
activate the unfolded protein response (UPR), both during infection and in ectopic expression studies. The UPR 
enables cells to resolve ER stress caused by the accumulation of unfolded proteins within the secretory pathway. 
There are three arms of the UPR, each activated by a unique sensor of ER stress:  PERK, IRE1, and ATF6. The 
activation of these ER stress sensors leads to the upregulation of ER protein folding chaperones, ER-associated 
degradation machinery and redox enzymes.  Interestingly, Wang et al. recently showed that UL148 impedes 
surface presentation of CD58, a co-stimulatory ligand that promotes the cytotoxic activity of natural killer cells and 
CD8+ T-cells.  As the fitness advantage to the virus of encoding a potent UPR inducer is currently unknown, we 
decided to test the hypothesis that induction of the UPR is required for UL148-mediated retention of CD58.  
Methods: Human fibroblast cells were reverse-transfected with short interfering RNA (siRNA) targeting the UPR 
factors PERK, ATF4, IRE1, ATF6, or with a non-targeting control (NTC) siRNA and then infected with either a 
wild-type HCMV strain TB40/E (WT) or a UL148-null derivative of the same strain that encodes the rhesus CMV 
homolog of UL148, Rh159, in place of UL148.  Four days post infection, CD58 surface expression was measured 
using flow cytometry. Because UL148 expression is sufficient to induce the UPR and to downregulate CD58 
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surface expression, similar siRNA studies were performed using ARPE-19 epithelial cells that inducibly express 
either UL148 or Rh159 upon treatment with doxycycline. For ARPE-19 cell experiments, cells were analyzed via 
flow cytometry for CD58 surface expression 48 hours after induction of transgene expression. Additionally, 
inducible Rh159 and UL148 ARPE-19 cells were treated with PERK and ATF4 inhibitors for 48 hours and 
analyzed using flow cytometry for CD58 surface expression. 
Results:  Western blot analyses confirmed knock down of PERK, ATF4, and IRE1. Knock down treatments 
targeting IRE1, PERK, and ATF6 failed to reverse UL148-dependent downregulation of CD58 surface expression.  
However, silencing of ATF4 was preliminarily observed to modestly restore CD58 surface expression during WT 
infection.  Studies are underway to confirm these results.  Studies in ARPE-19 cells, whether treated with siRNA 
or inhibitors targeting PERK and ATF4 activity, have yet to show an effect on restoring CD58 surface expression.  
Conclusion:  The data indicate that the PERK/ATF4 arm might be involved in the downmodulation of surface CD8 
by UL148. However, the data do not allow us to make a definitive interpretation as to whether the UPR is required 
for this down modulation.  Ongoing studies will be needed to rigorously address whether ATF4 and or PERK is 
required. 
 
Bacteriology and Pathogenesis 
 
P.41. Cadaverine is necessary for capsule biosynthesis in Streptococcus pneumoniae. 
Moses B. Ayoola1, Leslie A. Shack1, Edwin Swiatlo2, Hyungjin Eoh3 and Bindu Nanduri1,4  
1Department of Basic Sciences, College of Veterinary Medicine, 4 Institute for Genomics, Biocomputing and 
Biotechnology, Mississippi State University, Mississippi State, MS. 2 Section of Infectious Diseases, Southeast 
Louisiana Veterans Health Care System, New Orleans, LA. 3 Zilkha Neurogenetic Institute, University of Southern 
California, Los Angeles, CA. 
 
Background: Streptococcus pneumoniae (Spn, pneumococcus) is a versatile pathogen that can cause various 
infections such as septicemia and community-acquired pneumonia. Previous work from our laboratory has shown 
that deletion of lysine decarboxylase (ΔcadA) that catalyzes cadaverine biosynthesis in S. pneumoniae TIGR4 
results in an attenuated phenotype in murine models of infections. However, pneumococcal molecular mechanisms 
that are responsive to altered cadaverine remain largely unknown. In this study, we report the impact of cadaverine 
synthesis on pneumococcal capsular polysaccharide, genome and protein expression as well untargeted metabolic 
pathways. 
Methods: Total capsular polysaccharides were estimated using immunoblot. RNA-Seq, proteomics and 
metabolomics were used to quantity RNA, protein and metabolites respectively. 
Results: Our result indicate loss of capsule in ΔcadA, a critical virulence factor that is required for evading host 
immune responses. Using the multiple omics approaches, we demonstrate that impaired cadaverine synthesis 
results in a shift in the carbohydrate metabolism that limits the availability of precursors for capsule synthesis. 
Enzymes catalyzing the activation and acetylation of the sugars in the repeat unit of serotype 4 capsule in ΔcadA 
are also downregulated. 
Conclusion:  In this study, for the first time, we demonstrate a link between cadaverine synthesis and capsule 
biosynthesis in the pneumococcus, that warrants further investigation. 
 
P.42. The Histoplasma capsulatum stress-response protein, DDR48, is required for optimal survival within 
murine macrophages 
Kauri Runge, Logan Blancett, and Glen Shearer 
Department of Cell & Molecular Biology, The University of Southern Mississippi, Hattiesburg, MS 
 
Histoplasma capsulatum (Hc) is a systemic, dimorphic fungal pathogen. Hc grows as a multicellular mold at 
environmental temperatures (25°C) whereas, upon inhalation into a human or other mammalian host (37°C), it 
transforms into a unicellular, pathogenic yeast. Our research aims to elucidate the numerous stress response 
pathways (e.g., oxidative stress and DNA damage) that Hc utilizes to survive in the ever-changing environment. 
Specifically, we are characterizing the DNA damage-responsive protein DDR48, an Hc homolog sharing sequence 
similarity to C. albicans DDR48.  Previously in our lab an allelic replacement deletion-mutant was generated 
(ddr48∆) to elucidate the function of Hc DDR48.  Upon analysis, we found that DDR48 is required for resistance to 
numerous cellular stressors such as oxidative stress, DNA damage, heat shock, and antifungal drugs. This study 
focuses on elucidating what role(s) DDR48 plays in vivo. To accomplish this, we infected activated and resting RAW 
264.7 murine macrophages at a multiplicity of infection (MOI) of 1:1, 1:10, and 1:50, with Histoplasma yeasts and 
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measured yeast survival 24 hours post-infection.  This study has demonstrated that at all MOIs there is a significant 
decrease in Histoplasma survivability in the ddr48∆ strain compared to wild-type levels. This indicates the need for 
a functional copy of DDR48 to cope and adapt to the harsh intra-macrophage environment. 
 
P.43. Mechanisms of Sialic Acid in Complement Evasion by Nontypeable Haemophilus influenzae 
Mary Darby Jackson, Sandy M. Wong, Brian J. Akerley 
The University of Mississippi Medical Center, Jackson, Mississippi 
 
Background:  Nontypeable Haemophilus influenzae (NTHi) colonizes the human nasopharynx and is a common 
cause of otitis media in children, sinusitis, and bronchitis. NTHi has acquired a number of mechanisms that allow it 
to survive and persist within the host. The lipooligosaccharide (LOS) plays an essential role in virulence, and 
extensions, such as sialic acid (Neu5Ac), contribute to resistance to complement-mediated killing. However, the 
mechanism of resistance provided by sialic acid is still unclear in NTHi. Previous studies have shown that NTHi is 
able to bind human factor H (fH), a complement inhibitor, in order to prevent alternative pathway activation. Sialic 
acid was shown to enhance binding of fH in pathogenic Neisseria, which led us to question if NTHi uses a similar 
mechanism of protection and whether other aspects of the complement system are affected as well.  
Methods:  We used chemically defined media to grow NTHi strains both in the absence and presence of sialic acid. 
The effect of sialic acid on complement resistance was determined by serum bactericidal assays and flow cytometry 
was used to characterize binding of complement proteins and immunoglobulins. LOS mutants were used to confirm 
observations. 
Results:  We found that sialic acid does not enhance but actually inhibits fH binding in many NTHi strains. Evaluation 
of complement activity in MgEGTA-treated serum showed that sialic-acid mediated resistance is dependent on 
classical pathway activation. Binding of serum IgM to NTHi is inhibited by sialylation of the LOS in multiple strains, 
which correlates with serum sensitivity in immunoglobulin depleted complement serum after reconstitution with 
antibody. 
Conclusion:  These studies indicate that the interaction of sialic acid with fH is much different in NTHi than other 
bacteria and is not responsible for increasing resistance to the alternative pathway. Conversely, sialic acid enhances 
resistance to the classical complement pathway by preventing recognition of an LOS structure targeted by natural 
IgM.  
 
P.44. Evaluating the importance of probiotic membrane proteins and the use of metal supplements in 
facilitating the probiotic binding to pathogenic bacteria.  
Sukriti Bhattarai, Lucie Lou, Janet R Donaldson 
The University of Southern Mississippi, Hattiesburg, Mississippi 
 
Background:  One of the ways yeast pro- and paraprobiotics can confer health benefits is by directly binding to 
pathogens, thus limiting the binding of pathogen to the host cells and facilitating the removal from the host. Although 
the exact mechanism of the adhesion phenomenon is uncertain, one of the previously proposed mechanism was 
the presence of mannose-binding fimbriae in bacteria that can bind the mannoproteins within yeast cell walls. We 
used both yeast as well as bacteria probiotic (isolated from yogurt) in our study. We hypothesized that membrane- 
bound proteins facilitate the adhesion of probiotics to bacteria. Moreover, previous studies analyzing the adhesion 
between probiotics and vast range of bacteria showed that the binding efficiency is strain- specific. Thus, it is 
important to increase probiotic fitness to ensure its efficient use as an alternative to antibiotics. Our second aim was 
to investigate the use of trace metal supplements to improve the binding efficiency of probiotic to bacteria. 
Methods:  We subjected the probiotic cells to two different kinds of detergents, a denaturing detergent, 1% SDS 
and a non-denaturing detergent, 2% Triton X 100 to disturb the membrane proteins. We co-cultured the detergent-
treated probiotics with Salmonella typhimirium and qualitatively assessed the binding efficiency using Scanning 
Electron Microscopy. Similarly, we supplemented the probiotic cells with two trace metals, Zinc and Calcium, co-
cultured the probiotic and bacteria, and assessed the binding efficiency using SEM.  
Results: On analyzing the SEM images, we expect to see a lower binding between the detergent-treated probiotic 
cells and S. typhimirium, but an increase in binding between metal supplemented probiotics and S. typhimirium.  
Conclusion: The decrease in the binding potential on treatment with detergent will suggest a correlation between 
the membrane proteins and binding efficiency of the probiotics. This will aid in not only understanding the 
mechanistic of probiotic-bacteria association but also shed light on the overall mechanism used by probiotics in 
combating pathogens. Similarly, the increase in the binding efficiency with metal incorporation will aid in effective 
use of probiotics against many antibiotic-resistant strains of bacteria.  
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P.45. Identification of pneumococcal adhesin-host cell ligand interactions that can be targeted to block 
colonization.  
Yoonsung Hu1, Natalene Vonkchale1, Mary Carr2, Keun Seok Seo3, Justin A. Thornton1 
1Department of Biological Sciences, Mississippi State University, Mississippi State, MS, 2Mississippi University for 
Women, Columbus, MS, 3College of Veterinary Medicine, Mississippi State University, Mississippi State, MS 

 
Background: Streptococcus pneumoniae (pneumococcus) is leading cause of community acquired pneumonia and 
acute otitis media. Conjugate vaccines composed of the most prevalent capsular polysaccharides of pneumococcus 
elicit serotype specific immunity that successfully prevents invasive pneumococcal disease in both children and 
adults, but not overall rates of colonization.Our hypothesis is that surface proteins expressed strongly during 
colonization act as adhesins and that by identifying and blocking these interactions, we can 
Methods: We constructed a shuttle vector that can express the pneumococcal surface proteins in Staphylococcus 
aureus. Initially, five proteins (SP_1003, SP_1241, SP_1650, SP_1860, and SP_2239) were selected and 
expressed in S. aureus. These expressed proteins were purified via affinity chromatography and biotinylated. 
Membrane proteins from Detroit 562 human nasopharyneal cells were used as a prey for biotinylated pneumococcal 
proteins via 1D and 2D far-western analysis. 
Results: From the 1D and 2D far-western analysis, we could confirm that all five of the pneumococcal proteins were 
able to bind to annexin A2 from Detroit 562 cells. This data suggests that annexin A2 is involved in adhesion to host 
cells. Annexin A2 is predicted to be expressed strongly in the oral cavity and on respiratory epithelium.  
Conclusion: This study indicates that annexin A2 serves as a common host cell ligand for numerous pneumococcal 
proteins. We are currently determining which pneumococcal proteins are preferentially expressed during 
colonization conditions versus planktonic growth to establish a panel of anti-colonization vaccine candidates.  
 
P.46. Establishment of a Full Thickness Wound Infection Model for the evaluation of ASP-100, a Novel 
Microbicide 
Joseph P. Hoffmann, Jessica K. Friedman, Mimi C. Sammarco, Chad J. Roy, Lisa A. Morici 
Tulane University School of Medicine, New Orleans, Louisiana 
 
Background: The rise in prevalence of antimicrobial resistance is one the greatest public health concerns the world 
is facing today. As the incidence of antimicrobial resistance climbs, persistent wound and surgical site infections are 
becoming more common, with multidrug resistant Staphylococcus aureus and Pseudomonas aeruginosa being two 
of the most frequently identified causative agents. To combat these drug resistant infections, there is an urgent 
need to develop novel vaccines and therapeutics. 
Methods: In this work, we developed a splinted full thickness murine wound model to study bacterial infection, 
wound healing, and novel therapeutics. CD1 mice were wounded by biopsy punch on the dorsal surface, and the 
wound bed was infected with bioluminescent P. aeruginosa or methicillin resistant S. aureus (MRSA). Bacterial 
burdens and wound healing were monitored daily for fourteen days using an in vivo imaging system (IVIS Lumina 
XRMS). In a separate study, the wound bed of MRSA infected mice was treated every eight hours for the first three 
days with bacitracin (positive control), saline (negative control), or a novel microbicide ASP-100. Bacterial burdens 
and wound healing were assessed as above and biofilm formation on the surgical wound dressing was evaluated 
by scanning electron microscopy.  
Results: For both P. aeruginosa and MRSA infected wounds, radiance values demonstrated that the bacterial 
population expands and subsequently contracts and clears after seven to nine days. Both infectious agents 
significantly delayed wound healing when compared with uninfected controls. Topical treatment with ASP-100 
significantly reduced bacterial burdens in the first three days of infection, and inhibited MRSA biofilm formation on 
the surgical wound dressing. 
Conclusions: We have established a murine wound infection model to examine bacterial infection and wound 
healing kinetics. This model may be a valuable tool for the testing of future vaccines and therapeutics. Additionally, 
we have demonstrated that the novel microbicide, ASP-100 is efficacious as a topical antimicrobial therapeutic and 
can inhibit biofilm formation. ASP-100 may represent a promising new treatment for multidrug resistant bacterial 
wound infections. 
 
P.47. TnSeq Identification of Pathway Impacting Azithromycin Sensitivity in Streptococcus Pneumoniae   
Jordan Coggins1, Natalene Vonkchalee1, Allison Matthews2, Andrew Camilli2, Keun Seok Seo3, Jason Rosch4,  J.A. 
Thornton1 
1Department of Biological Sciences, Mississippi State University. Mississippi State, MS, 2Tufts University, School of 
Medicine. Boston, MA, 3Department of Basic Sciences, CVM, Mississippi State University. Mississippi State, MS, 
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4Department of Infectious Diseases, St. Jude Children’s Research Hospital. Memphis, TN  
 
Background: Streptococcus pneumoniae (pneumococcus) is a Gram-positive bacterium that asymptomatically 
colonizes the human nasopharynx yet is capable of causing invasive disease.. While, antibiotic resistance in 
pneumococcus is increasing, we know little about how antibiotics are taken up by the bacterium. We 
hypothesized that certain antibiotics may be imported by specific transporters normally transporting other substrates.  
Methods: To test this hypothesis, a magallan6 transposon mutant library of strain D39 was utilized to screen for 
mutants capable of growing on various antibiotics. Several pneumococcal mutants were isolated that were capable 
of growing at concentrations of azithromycin well above the minimum inhibitory concentration (MIC) for this species 
(~0.5µg/ml).   
Results: Azithromycin resistant mutants with the transposon insertion were able to grow at concentrations >20µg/ml 
as determined by 24-hour growth curves. Chromosomal DNA flanking the transposon insertion sites was sequenced 
and revealed SPD_0250 (pullulanase-SpuA) as the disrupted gene in multiple azithromycin-resistant clones. SpuA 
works in unison with solute binding protein MalX (SPD_1934). Both are critical in the exogenous depolymerization 
of glycogen and transport of its breakdown products: maltotriose, maltodextrins, and glucose, respectively. MalT 
(SPD_0661) is a secondary PTS transporter that binds with maltose and compensates for MalX when it is unable 
to transport other α-glucans.  
Conclusion: Sugar transport mechanisms could be involved in azithromycin transport. Marker-less deletion mutants 
are currently being created for SpuA, MalX, and MalT to investigate their azithromycin sensitivity. Identifying 
compounds that can induce expression of such antibiotic transport/modification systems will allow us to dramatically 
increase intracellular concentrations of antibiotics within the bacterium, overriding resistance mechanisms and 
resurrecting antibiotics rendered ineffective against many drug-resistant pathogens.   
  
P.48. Synthesis, antimicrobial, and safety studies of anti-Acinetobacter pyrazole-derived compounds 
Cameron Duke, Jedidiah Whitt, Shyanne Price, David F. Gilmore, and Mohammed A. Alam 
Arkansas State University, Jonesboro, Arkansas 
 
Background: The Centers for Disease Control and Prevention recently stated that the number of antibiotic-resistant 
infections has increased to more than two million per year, and these infections are responsible for 23,000 deaths 
in the United States annually. There is a pressing need for new antibiotics. Among the most problematic resistant 
organisms is Acinetobacter baumannii, a Gram-negative opportunist causing significant morbidity and mortality. 
More than 35% of strains are now multidrug resistant. However, new drug design is limited to molecules that can 
penetrate the Gram-negative outer membrane to arrive at their targets. Pyrazole-based drugs are a promising 
avenue, as several already exist that have therapeutic uses. 
Methods: We have designed many novel pyrazole-derived compounds which have been screened for activity 
against A. baumannii strains ATCC 19606, BAA-1605, and BAA-747 using Minimum Inhibitory Concentration (MIC) 
tests. Promising compounds have been tested for safety in cytotoxicity tests using HEK-293 cultured mammalian 
cells. Studies have begun using Galleria mellonella larvae (waxworms) as an infection/rescue model system. 
Results: Most of the compounds synthesized were highly effective against A. baumannii with MIC values less than 
or equal to 6.25 micromolar. Preliminary in vivo testing using A. baumannii strains BAA-747, BAA-1605 has 
determined that 90% of G. mellonella larvae treated with a dose of 10^6 CFU are killed within 24 hours, preparing 
the way for rescue experiments. In cytotoxicity testing to examine the safety of the compounds, concentrations as 
high as 32 micrograms per ml were non-toxic to HEK-293 cells. 
Conclusions: Constructing drugs based on the pyrazole scaffold has resulted in the synthesis of multiple, highly 
potent anti-Acinetobacter compounds that appear to be non-toxic to mammalian cells. Further testing in the G. 
mellonella model infection system as well as synthesis of additional novel compounds is ongoing.   
 
P.49. Regulatory role of msaABCR on programmed cell death in Staphylococcus aureus 
Sarah-Elizabeth Polley, Bibek G C, Gyan S. Sahukhal, Mohamed O. Elasri 
The University of Southern Mississippi, Hattiesburg, Mississippi 
 
Background: Staphylococcus aureus is a dangerous and important human pathogen; it is a leading cause of both 
nosocomial and community-associated infections and is becoming increasingly challenging to treat because of the 
emergence of several antimicrobial drug-resistant strains, such as methicillin-resistant S. aureus (MRSA). The 
ability of Staphylococcus aureus to cause chronic infections due to the formation of biofilms has become a large 
and growing concern. Major constituents of the biofilm extracellular matrix have been shown to be released via 
programmed cell death (PCD) of a subpopulation of the biofilm. In recent studies, it has been shown that deletion 



	 62 

of the msaABCR operon in Staphylococcus aureus cells causes a decrease in biofilm thickness and an increase of 
cell death relative to wild-type. However, the mechanism behind unregulated cell death in msaABCR mutants’ 
biofilm is still unknown. We hypothesized that the increase of msaABCR mutant cell death may be caused by a 
defective biofilm resulting from unregulated programmed cell death mechanism. 
Methods: To understand the mechanism for programmed cell death by the msaABCR operon, we first performed 
late stationary phase survival assays for 5 days in TSB supplemented with/without 35mM glucose in both LAC 
USA300 and UAMS-1 strain backgrounds. Under excess glucose conditions, S. aureus culture supernatants are 
acidic due to the buildup of acetic acid which ultimately leads to the generation of reactive oxygen species (ROS) 
and the potentiation of PCD. The acidic pH microenvironment within the biofilm is important to trigger PCD. We also 
measured glucose consumption and acetate generation rate by these strains. 
Results: The msaABCR mutant exhibited an increased rate of cell death in stationary growth phase compared to 
the wild-type strain under excess glucose condition. In addition, the pH of msaABCR mutant growth medium 
decreased at a greater rate compared to both wild type and complement. Also, msaABCR mutant cells consumed 
glucose and produced acetate at faster rate compared to wild type. 
Conclusion: These results suggested that increased weak acid-dependent cell death in msaABCR mutant. Major 
overflow metabolic pathways involving cidABC, alsSD and lrgAB operons, were shown to regulate PCD within a 
biofilm microenvironment. Therefore, for future experiments, we seek to define the role of the msaABCR operon in 
regulating these genes directly or indirectly and to show its effect on PCD in S. aureus. 
 
P.50. The Impact of Oxygen on the Intracellular Survivability of Listeria monocytogenes 
Amber N. Coats, Janet R. Donaldson 
The University of Southern Mississippi, Hattiesburg, MS 
 
Background: Listeria monocytogenes is a gram-positive, facultative anaerobic pathogen that is responsible for the 
foodborne disease listeriosis. When this bacterium enters the gastrointestinal tract, it is exposed to different oxygen 
concentrations, which necessitates the ability of this bacterium to sense and respond to its environment. The goal 
of this study was to determine if the expression of oxygen sensors correlates with the ability of Listeria to invade 
host cells. 
Methods: The expression of three putative oxygen sensors (resD, dosP, and FNR) was determined under aerobic 
and microaerophilic conditions using qPCR, and the growth kinetics of the six strains used in this study (HCC23, 
15313, 10403s, F2365, 2011-2626, and EGDe) were analyzed by performing percent survival over a time course 
of 6 hours. The intracellular survivability was determined through cell invasion assays over a time course of 5 hours. 
Results: The aerobic growth kinetics showed that there was not a significant difference between any of the strains. 
It is expected that an upregulation of the oxygen sensors will correlate with an increase in the ability of Listeria to 
invade and survive within host cells. 
Conclusion: Growth of these strains under microaerophilic conditions remains to be determined. The presence of 
oxygen is expected to have an impact on the ability of Listeria monocytogenes to invade and establish an infection 
within a host cell. Additionally, the impact of oxygen on the ability of Listeria to utilize host cell actin during its 
intracellular lifecycle will be investigated.  
 
P.51. Characterizing the Bile Induced Membrane Damage in Listeria monocytogenes 
Oindrila Paul, and Janet R Donaldson 

Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS 
 
Background: Listeria monocytogenes is a Gram positive, facultative intracellular organism responsible for the 
foodborne disease listeriosis. L. monocytogenes must survive a variety of stressors encountered within the 
gastrointestinal (GI) tract, including variations in pH, oxygen availability, and bile. Bile induces membrane damage 
by causing disruption of cell membrane, dissociation of membrane proteins, induction of DNA damage and oxidative 
stress. Research from our lab has shown bile causes alterations to the cell membrane. Moreover, DNA repair and 
oxidative stress response proteins were also found to be upregulated following exposure to bile. Studies have shown 
that exposure to bile may regulate virulence factors in L. monocytogenes. However, the link between the bile stress 
response and virulence in L. monocytogenes is poorly understood, especially under physiologically relevant 
anaerobic conditions. This study tested the hypothesis that bile induces membrane damage that alters the integrity 
of L. monocytogenes and that strains considered virulent have greater resistance against bile induced oxidative 
damage.  
Methods: To test this hypothesis, protein oxidation and lipid peroxidation in two different strains of L. monocytogenes 
(HCC23, and F2365) were analyzed under both aerobic and anaerobic conditions, with and without exposure to 
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bile. Protein carbonylation was measured using the Protein Carbonyl Content Assay (Sigma Aldrich). Lipid 
peroxidation was determined by measuring the quantity of the reactive aldehyde malondialdehyde (MDA) in bile 
treated cultures of F2365, and HCC23 under both aerobic and anaerobic conditions using the Lipid Peroxidation 
Assay kit (Abcam). A minimum of three independent replicates were performed for both experiments. 
Results: Results suggested that bile caused an increase in protein carbonyl content in F2365 only under aerobic 
conditions. Presence of reactive MDA was not detected after bile exposure in any of the strains. 
Conclusions: Bile induced protein oxidation in F2365 under aerobic conditions but did not induce protein oxidation 
under anaerobic conditions. There was no peroxidation of lipids, possibly due to lack of unsaturated fatty acids in 
the membrane. Further investigation of DNA damage under aerobic and anaerobic conditions needs to be 
completed to analyze the effect of bile on L. monocytogenes.  
 
P.52. Pneumococcal Resistance to Granule-mediated Killing by Neutrophils 
Jessica Surma1, James H. Jackson, III1, Kamall Bhalla1, Mary Carr1, Brock Drumheller1, Keun S. Seo2, Jiangwei 
Yao3, Jason W. Rosch 3, Justin A. Thornton1 

1Department of Biological Sciences, Mississippi State University, 2Department of Basic Sciences, Mississippi State 
University, 3St. Jude Children’s Research Hospital 
 
Background: The primary defense mechanism of the human immune system against Streptococcus pneumoniae 
infection involves granule-mediated killing by neutrophils. Cathepsin G and elastase are the two primary granules 
responsible for pneumococcal killing. We hypothesized that pneumococcal strains have evolved to be resistant to 
granule-mediated killing. 
Methods: A panel of invasive and carriage isolates were exposed to degranulate from differentiated HL-60 human 
granulocytic neutrophils for 30 mins at 37°C. Four strains each from capsule types 06C and 15B were also tested. 
Additionally, a sensitive strain was transformed with a resistant strain’s chromosomal DNA and transformants grown 
on degranulate-supplemented blood agar were sequenced along with the parental strains. Splicing by overlap 
extension PCR was used to delete the pbp1A gene from a resistant strain and pbp1A genes from a resistant and 
sensitive strain were used to complement the mutant in trans.  
Results: We identified ~41% resistance among invasive isolates and ~46% resistance among carriage isolates. 
Capsule type was not the primary determinant for granule resistance. Sequence analysis of transformants identified 
only the genes pbp1A and pbpX to be associated with the resistant phenotype. Complementation of a resistant 
strain with a sensitive strain’s pbp1A gene resulted in significantly increased sensitivity to granule-mediated killing.  
Conclusion: Pneumococcal strains display strain-specific resistance to granule-mediated killing that is independent 
of site of isolation and capsule type. Interestingly, the penicillin binding proteins Pbp1A and PbpX appear to be 
involved in resistance, raising the possibility that the innate immune system could select for antibiotic resistance 
and vice versa.  
 
P.53. BH3-only Protein PUMA and Innate Immunity in Pneumococcal Infection 
K. M. Rasche1, D.E. Kennedy II1, K. E. Heath1, K. M. Hill1, K. S. Seo2, T., J. A. Thornton1  
1Dept. of Biological Sciences, Mississippi State University, Starkville, MS, USA, 2Dept. of Basic Sciences, College 
of Veterinary Medicine, MSU, Starkville, MS, USA 
 
Background: The Gram-positive, commensal bacterium Streptococcus pneumoniae (pneumococcus) is an 
opportunistic pathogen capable of causing serious diseases in humans in the absence of a sufficient immune 
response.  We hypothesized that pneumococcus stimulates expression of the pro-apoptotic, BH3-only Bcl2 family 
member Puma in a p53-independent manner.  
Methods: Wild-type, puma -/-, and/or p53-/- murine neutrophils and macrophages were cultured and exposed to 
pneumococcal strains TIGR4 and TIGR4R ΔSpxB for two hours and incubated for twenty-four total hours. The cells 
were then washed and stained with FITC-Annexin V and Sytox blue to be analyzed via flow cytometry. Additionally, 
cells treated the same way and exposed to strains TIGR4 and EF3030 were washed after incubation and lysed to 
extract RNA, make cDNA, and analyzed through qPCR and immunoblotting. 
Results: In differentiated p53-/- neutrophil progenitors, puma was up-regulated compared to the wild-type 
neutrophils upon exposure to pneumococcal strains TIGR4 and EF3030 (approx. 3-fold v. 5-fold, respectively).  
Expression of puma was also up-regulated more than 6- and 11-fold in differentiated wild-type and p53-/- 
progenitors, respectively, when stimulated with TIGR4 compared to TIGR4R ΔSpxB, suggesting a mechanism of 
H2O2-induced oxidative stress-dependent puma expression.  The gene encoding the ER stress-related transcription 
factor C/EBP-homologous protein (CHOP) was also up-regulated in differentiated p53-/- neutrophil progenitors 
compared to the wild-type and differentially expressed upon stimulation with TIGR4 and EF3030.  Additionally, in 
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our murine pneumonia model, cytokine analysis of blood and lung tissues from wild-type and puma-/- mice 
intranasally challenged with 2.5 x 105 CFU TIGR4 strain revealed significant differences in G-CSF, GM-CSF, IFN-
ϒ, IL-1α and β, -6, -9, -10, -12 (p40 and p70), -13, and -17, IP-10, KC, MCP-1, MIP-1α and β, MIP-2, RANTES, and 
TNF-α.   
Conclusion: These findings suggest that puma can be modulated via a p53-independent mechanism, plays an 
important role in innate immunity, and that regulation of cell fate may be central to its protective role. 
 
P.54. Cadaverine is required for Streptococcus pneumoniae acid tolerance 
Mary Frances Nakamya1, M. Mohamed3, Edwin Swiatlo2 and Bindu Nanduri1 
1 Department of Basic Sciences, College of Veterinary Medicine, Mississippi State University, Mississippi State, MS, 
USA 39762, 2 Section of Infectious Diseases, Southeast Louisiana Veterans Health Care System, New Orleans, LA 
7011, 3 University of Connecticut, Connecticut, Hartford, USA 06247 
 
Background: Polyamines such as putrescine, cadaverine and spermidine are critical for host-pathogen interactions 
and are known to regulate bacterial stress responses. Here we report the impact of cadaverine on acid tolerance 
response of S. pneumoniae TIGR4 using an isogenic deletion strain of lysine decarboxylase (ΔcadA), that 
synthesizes cadaverine from the amino acid lysine. 
Methods: S. pneumoniae TIGR4 and ΔcadA were cultured in Todd Hewitt Yeast extract (THY) medium at different 
pH (between 5.0 and 7.5) and growth was monitored on a Cytation 5 plate reader and analyzed by Growthrates. 
Total RNA was isolated from mid-log phase cultures (n=4) grown in THY at pH 5.7 and expression of known acid 
tolerance genes will be measured by qRT-PCR. 
Results: Our results show that ΔcadA is more susceptible to growth at pH 5.7 and 6.0 compared to TIGR4. 
Evaluation of the expression of genes known to be involved in acid tolerance such as glutamine synthetase and 
F1F0 ATPase is ongoing and results will be discussed. 
Conclusion: Our results show that cadaverine is critical for acid stress responses in pneumococci which could 
modulate survival of this pathogen in the host environment. 
 
P.55. Coxiella burnetii Differentially Infects Human Pulmonary Cells 
Amanda L. Dragan1, Richard C. Kurten2, 3, and Daniel E. Voth1 

1Department of Microbiology and Immunology, 2Department of Physiology and Biophysics, University of Arkansas 
for Medical Sciences, Little Rock, AR 72205 and 3Arkansas Children’s Hospital Research Institute, Little Rock, AR 
72202 
 
Human Q fever is caused by the intracellular bacterial pathogen, Coxiella burnetii.  Q fever can present with acute 
flu-like symptoms or progress to chronic, severe endocarditis.  Following inhalation, C. burnetii travels to the alveoli 
and is engulfed by macrophages.  The pathogen transits through the phagolysosomal maturation pathway and 
resists acidic pH and protease activity upon fusion with lysosomes to form a parasitophorous vacuole (PV) in which 
to replicate.  Previous studies showed that C. burnetii replicates efficiently in alveolar macrophages in ex vivo human 
lung tissue.  Although C. burnetii replicates in most cell types in vitro, the pathogen does not grow in alveolar 
epithelial cells in human lung tissue.  Here, we assessed whether C. burnetii replicates in non-phagocytic pulmonary 
cells apart from the lung environment.  We found that C. burnetii infected, formed a PV, and replicated in fibroblasts 
and airway, but not alveolar, human epithelial cells.  Growth curve analysis showed that C. burnetii replication was 
reduced in airway cells and fibroblasts compared to macrophages.  Additionally, the cytokine profiles of infected 
epithelial cells and fibroblasts were compared to macrophages to assess cell-specific innate responses.  We are 
now investigating whether C. burnetii activates cell type-specific host signaling in the human lung.  Overall, our 
results indicate alveolar epithelial cells do not support C. burnetii growth, providing a unique cell-specific context for 
defining anti-C. burnetii activity.  Additionally, airway epithelial cells and pulmonary fibroblasts represent 
unrecognized replication niches in the lung.  Collectively, we defined parameters of infection to characterize C. 
burnetii interactions with the complex human lung environment. 
 
P.56. Impact of Mycolactone in Polymicrobial Interaction of Mycobacterium ulcerans in Aquatic 
Environment 
Laxmi Dhungel, Heather Jordan 
Department of Biological Sciences, Mississippi State University 
 
Background: Buruli ulcer disease (BUD) is a necrotizing skin lesion caused by Mycobacterium ulcerans (MU). The 
disease has been associated with aquatic habitats and is mainly endemic in West Africa. The disease remains a 
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“mysterious disease” due to lack in knowledge regarding MU reservoir, ecology and role of its major virulence factor 
mycolactone, Mycolactone is encoded in a giant plasmid pMUM001 and has been suggested to be acquired by MU 
during emergence from its M. marinum progenitor to adapt to its environmental niche. In this study, we have focused 
to elucidate MU reservoir and ecology by investigating role of mycolactone in providing fitness advantage to MU in 
polymicrobial aquatic environment. 
Method: Mycolactone coated and uncoated slides were exposed to aquatic environment in BUD endemic and non-
endemic sites for 10 days. The DNA was extracted and sequenced using Illumina HiSeq to observe the impact of 
mycolactone in bacterial community change. The relative abundance, richness and evenness in each type of 
samples were determined and the bacterial community change was assessed by diversity analysis such as 
Simpson’s diversity, Shannon-Weaver diversity and Beta-diversity.   
Results: The result showed higher species richness and Shannon diversity index in control slides compared to 
mycolactone coated slides. Similarly, higher species richness and Shannon diversity index was observed for BUD 
non-endemic sites compared to endemic sites.   
Conclusion: Mycolactone can impact bacterial community and determine polymicrobial interaction of MU. This 
suggests that mycolactone plays role to provide competitive advantage to MU against other microbes in its natural 
habitat.   
 
P.57. Effect of Occidiofungin on Morphogenic Transformation of Candida albicans  
Rabina Kumpakha, Donna M. Gordon 
Mississippi State University, Mississippi State University, Mississippi 
 
Background: Candida albicans is a polymorphic fungus that can grow as yeast (Y) and hypha (H) with the transition 
between these forms considered a major factor for virulence. The Y-H morphological switching is controlled through 
a MAPK signaling cascade. Cek1p, a component of this pathway, is shown to be involved in starvation specific 
hyphal development. Prior work has shown that the antifungal compound occidiofungin, when added at the time of 
Y-H switching, prevents C. albicans from forming hypha. We hypothesize that occidiofungin may function to disrupt 
the signaling events associated with morphological switching.  
Methods: Occidiofungin was added to C. albicans cells that were induced to undergo morphological switching. 
Samples were collected at defined time points post switching and extracted protein analyzed for changes in Cek1 
MAPK activation by western. Cek1p phosphorylation levels were normalized to GAPDH to determine fold change. 
Cellular morphology of occidiofungin-exposed cells was analyzed using light microscopy. Differences in 
occidiofungin sensitivity for wild type (WT) and Cek1 MAPK pathway mutants were determined by MIC, CFU, and 
spotting assays. 
Results: Activation of Cek1p was inhibited with occidiofungin exposure, consistent with the absence of hyphae in 
treated cells. MIC data showed no differences in sensitivity between WT and Cek1 MAPK pathway mutants although 
cells induced to undergo hyphal formation were more sensitive to occidiofungin than the vegetative yeast form for 
both WT and mutants. With short-term exposure, CFU data does suggest that the hyphal forms of Cek1 MAPK 
pathway mutants are more susceptible to occidiofungin. 
Conclusion: Inhibition of filament formation, coupled with the reduced levels of Cek1 activation, indicates that 
occidiofungin exposure negatively impacts the Cek1 MAPK signaling cascade. However, MIC and CFU data 
suggest that these kinases are not the biological target of occidiofungin and that a functional Cek1 MAPK pathway 
is not required for occidiofungin bioactivity. We propose that the increased susceptibility to occidiofungin for these 
mutants may be due to the mutant’s inability to respond the cellular stress induced by the antifungal compound. 
 
P.58. Transcriptomic analysis of Listeria monocytogenes in response to bile under aerobic and anaerobic 
conditions 

1Damayanti Chakravarty, 1Gyan Sahukhal, 2Mark Arwick, 2Morgan Wright and 1Janet R. Donaldson 
1The University of Southern Mississippi, Hattiesburg, MS., 2Mississippi State University, Mississippi State, MS. 
 
Background: Listeria monocytogenes is a dangerous food- borne pathogen and causes the disease listeriosis. The 
gram-positive facultative anaerobe can tolerate the stressors it encounters in the gastrointestinal tract, such as bile 
and acidic conditions. It was hypothesized that genes involving oxidative stress response will be differentially 
regulated under physiologically relevant condition of acidic pH and anaerobic environment. The aim of this study 
was to determine how the differential gene expression of L. monocytogenes strain F2365 is regulated under acidic 
pH upon exposure to bile at anaerobic conditions, which mimics the physiological environment of duodenum. 
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Methods: Whole transcriptomic analyses were carried out using RNA isolated from Listeria monocytogenes F2365 
at both aerobic and anaerobic conditions, upon exposure to 0% and 1% bile at acidic and neutral pH. Gene Ontology 
analysis was performed on the differentially expressed genes. 
Results: Gene Ontology analysis indicated that genes responsible for stress response, DNA repair, removal of super 
oxide radicals etc. are upregulated upon bile exposure under anaerobic condition at acidic pH.  
Conclusion: The study demonstrates that upon exposure to bile at pH of 5 under anaerobic conditions, stress 
response of Listeria monocytogenes F2365 is differentially regulated which helps it to survive better at 
physiologically relevant conditions.  This agrees with previous data suggesting that bile resistance of Listeria 
monocytogenes strain F2365 increases under anaerobic condition at acidic pH. 
 
P.59. Defining the Interaction Between Staphylococcus aureus and the Human Lung 
Katelynn R. Brann1, Marissa S. Fullerton1, Joseph S. Rom1, Richard C. Kurten2, Jon S. Blevins1, Mark S. Smeltzer1, 
and Daniel E. Voth1 

1Department of Microbiology and Immunology and 2Department of Physiology and Biophysics, University of 
Arkansas for Medical Sciences, Little Rock, AR, USA 72205 
 
Staphylococcus aureus is an opportunistic pathogen responsible for over 50,000 cases of pneumonia annually.  
However, pathogenic mechanisms used to cause pulmonary disease are not well-defined.  While traditionally 
considered an extracellular bacterium, recent studies demonstrate S. aureus survival within host cells.  To better 
understand S. aureus pathogenesis during human pneumonia, it is important to define bacterial interactions with 
lung cells, particularly the first responders to infection, macrophages.  Due to the diversity of strains and differing 
macrophage sources reported, a human platform is needed to identify disease relevant S. aureus pulmonary 
infection events.  Here, we established two novel systems to study the interaction between S. aureus and human 
lungs:  primary human alveolar macrophages (hAMs) and human Precision-Cut Lung Slices (hPCLS).  Importantly, 
we compared two clinically relevant S. aureus isolates, UAMS-1 (USA200, methicillin sensitive) and LAC (USA300, 
methicillin resistant).  Using immunofluorescence microscopy, we observed that S. aureus survived within hAM 
phagosomes that lacked lysosomal characteristics.  When introduced to hPCLS, S. aureus survived within hAMs 
and interstitial cells.  However, S. aureus replicated poorly in isolated hAMs and alveolar epithelial cells, compared 
to murine macrophages used in previous studies.  LAC was capable of killing hAMs more efficiently than UAMS-1 
suggesting a role for isolate-specific virulence factors.  Therefore, we assessed toxin production during hAM 
infection and found that LAC produced substantial levels of α-hemolysin but not Panton-Valentine Leukocidin. 
Overall, this study established two new infection systems to investigate the role of S. aureus virulence factors in 
human pulmonary infection. 
 
P.60. Coxiella burnetii Subversion of the Human Macrophage Unfolded Protein Response 
Katelynn R. Brann1, Marissa S. Fullerton1, Richard C. Kurten2,3, and Daniel E. Voth1 

Department of Microbiology and Immunology, University of Arkansas for Medical Sciences1, Little Rock, Arkansas, 
Department of Physiology and Biophysics, University of Arkansas for Medical Sciences, Little Rock, Arkansas2, 
Arkansas Children’s Hospital Research Institute, Little Rock, Arkansas3 

 
Background:  Coxiella burnetii is an obligate intracellular bacterial pathogen and causative agent of the flu-like 
illness Q fever.  Following inhalation, C. burnetii is phagocytosed by human alveolar macrophages and forms a 
replicative niche within a parasitophorous vacuole with lysosomal features.  C. burnetti uses a Type IV Secretion 
System (T4SS) to secrete effector proteins into the host cell cytoplasm to modulate events that benefit the pathogen.  
Multiple T4SS effectors localize to, and/or disrupt, the endoplasmic reticulum (ER), but their exact functions remain 
unclear.  During infection, aggregation of unfolded proteins can exceed the maximum folding capacity of the ER, 
leading to activation of the Unfolded Protein Response (UPR).  ER stress can activate multiple ER stress sensor 
signaling pathways, including inositol-requiring enzyme 1α (IRE1α), protein kinase RNA-like ER kinase (PERK), 
and activating transcription factor 6 (ATF6), to restore ER homeostasis through processes such as ER-associated 
degradation (ERAD).  If homeostasis is not achieved, UPR signaling upregulates pro-apoptotic proteins such as 
C/EBP-homologous protein (CHOP), ultimately leading to apoptosis. 
Methods:  The UPR and ERAD were assessed using chemical inhibitors during C. burnetii infection of human 
macrophages and analyzed by immunofluorescence microscopy and spectrophotometry.  Immunoblots and RT-
PCR were used to assess UPR-specific protein production and gene expression, respectively, during infection.  
Cellular fractionation and immunofluorescence microscopy were used to identify the location of UPR-specific 
transcription factors during infection. 
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Results:  Chemical inhibition of the UPR or ERAD led to decreased C. burnetii replication within macrophages.  
Levels of phosphorylated eukaryotic initiation factor 2α (p-eIF2α) and activating transcription factor 4 (ATF4) were 
substantially elevated during infection, indicating activation of the PERK arm of the UPR.  ATF4 is a transcription 
factor responsible for upregulating CHOP expression, and this was observed using RT-PCR.  However, despite the 
presence of increased CHOP mRNA, CHOP protein levels were not evident during infection. 
Conclusions:  This study highlights the importance of ER stress for C. burnetii replication during growth of human 
macrophages.  Specifically, the PERK pathway is activated during infection.  Additionally, while CHOP gene 
expression increases, the protein is not detectable, suggesting C. burnetii inhibits translation of CHOP.  Overall, 
these results lay the groundwork for T4SS effector studies to define mechanisms used by C. burnetii to combat host 
cell stress. 
  
P.61. Renal Tubule Cell Apoptosis Induced by Bacterial Peptidoglycan NOD Ligands  
Marlyn P. Langford, Alexandria Sebren, Thomas B. Redens 
LSU Health Sciences Center- Shreveport, LA 
 
Background: Renal failure is a life-threatening complication of sepsis. Degraded bacterial cell wall (peptidoglycans) 
evince biological activity including induction of inflammation and renal cell death. The induction is via stimulation of 
the nucleotide-binding oligomerization domain (NOD2) by bacterial peptidoglycans (PGN) containing muramyl 
dipeptide (MDP; N-acetyl-muramyl-L-alanyl-D-isoglutamine). The current investigation probes the pro-apoptogenic 
activity of PGN NOD1 stimulation (via ligands containing γ-D-glutamyl-meso-diaminopimelic acid) in renal cells. 
Methods: Confluent monolayers of rabbit renal tubule epithelial (RK13) cells were incubated in culture media 
containing different concentrations of NOD1 iE-DAP, C12-iE-DAP, iE-Lys), NOD2 (MDP, MDP Control, L18-MDP, 
MTriLys) and NOD1/2 ligands (MDAP, MTriDAP) and incubated until cytopathy was observed. Cell death was 
determined by crystal violet staining of RK cultures treated with titrated ligands. Harvested RK cells were analyzed 
for caspase activation and polymeric DNA ladders (hallmarks of apoptosis). NOD inhibitors (Nodinitib1, GSK717, 
and GSK583) were used to verify specific NOD activation via inhibition of caspase-3 and apDNA.  
Results: RK13 cell death usually occurred within 4-24 h post challenge, temporal and quantitative differences were 
noted for PGN NOD1 and NOD2 ligands; low concentrations (<0.1ug/ml ) of NOD1 (C12-iE-DAP) and NOD2 ligands 
(MDP, MTriLys, and L18-MDP) activated caspase-3 and induced cell death in 4-6h. Caspase-3 activation and 
apDNA detection occurred 12-24 h post challenge in RK cells treated with the other NOD ligands. C12-iE-DAP 
induced, MDP-induced, and MTriDAP-induced cell death, caspase-3 activity and apDNA were specifically reduced 
(>90%) by Nodinitib1 (NOD1 inhibitor), GSK717 (NOD2 inhibitor), and/or GSK583 (NOD1/2 inhibitor), respectively. 
Conclusion: Rabbit renal cells are susceptible to the time and dose dependent cytotoxic activity of bacterial PGN 
NOD1 and NOD2 ligands. NOD1 and 2 ligand induce cell death that is characteristically defined as apoptosis.  That 
is, the RK cell death is due to activation of executor caspase-3 resulting in endonuclease activation with generation 
of polymeric DNA fragmentation. The results suggest that small bacterial cell wall fragments can induce renal tubule 
cell death and thus may contribute significantly to renal failure during sepsis.   
 
P.62. Bacterial Peptidoglycan-Induced Retinopathy; An In Vitro Model  
Laura A. Perilloux, A. Scott Kavanaugh, and Marlyn P. Langford 
Louisiana State University Health Sciences Center, Shreveport, LA 
 
Background: Occult bacterial infection may be associated with retinopathy of unknown etiology. Peptidoglycan 
(PGN) recognition protein (PGRP-2) is reported to be an inducible N-acetylmuramyl-L-alanine amidase (NAMAA) 
that reduces pro-inflammatory activity of bacterial PGN. We investigate the presence, activity, and induction of the 
PGRP2 amidase in human retinal pigmented epithelium (HRPE) cells as an in vitro model for bacteria-induced 
retinopathy.  
Methods: Using FITC-labeled muramyl dipeptide (MDP), HRPE cell lysate and agarose gel electrophoresis, NAMAA 
activity of HRPE was measured densitometrically via cleavage of the FITC-muramic acid moiety. The effects of 
PGN nucleotide binding oligomerization domain (NOD1, NOD2, and NOD1/2) ligands stimulation on the HRPE 
NAMAA activity, as well as on other biochemical markers were tested. Immunofluorescent antibody labelling 
visualized PGRP in ethanol fixed HRPE. The induction of oxidative stress in HRPE by PGN and NOD ligands was 
assessed by changes in glutathione (GSH; intracellular antioxidant) and gamma-glutamyl transpeptidase (key 
enzyme in GSH recapture).  
Results: We developed an agarose gel method to semi-quantify NAMAA cleavage of FITC-MDP (NOD2 ligand). 
HRPE cell lysates contain an enzymatic activity that cleaves FITC linked to MDP in a dose and time-dependent 
manner, but did not reduce the cytotoxic activity of MDP in rabbit kidney cells. PGRP2 (PGN receptor protein 
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reported to have NAMAA) was detected in HRPE cells by immunofluorescent antibody (IFA). NOD1/2 ligand 
stimulation of HRPE cells did not increase PGRP2, but NOD ligand stimulation increased gamma-
glutamyltranspeptidase (GGT) activity by 2- to 5-fold and decreased glutathione up to 25%.   
Conclusion: The current results demonstrate a constitutive innate non-PGN inducible retinal immunity that can 
potentially act against the toxic effects of bacterial infection. In that, HRPE NAMAA cleaves PGN containing NOD2 
ligands and inhibit NOD induced biological activity. Unexpectedly, the results suggest that NOD1 ligand stimulation 
of RPE cells leads to increased expression of GGT and reduced GSH; signaling efforts by the RPE to increase or 
maintain anti-oxidant potential.  
 
P.63. Prevalence and Associated Virulence of Nonencapsulated Streptococcus pneumoniae Among 
Mississippians  
Caleb Martin, Jessica L. Bradshaw, Haley R. Pipkins, and Larry S. McDaniel 
University of Mississippi Medical Center, Jackson, Mississippi 
 
Background: Streptococcus pneumoniae (pneumococcus) is a bacterium that colonizes the human nasopharynx 
and causes diseases such as meningitis, otitis media, and pneumonia. Comorbidites such as obesity, diabetes, and 
chronic obstructive pulmonary disorder (COPD) have been associated with severe illness during pneumococcal 
infection. Moreover, Mississippi has historically been attributed with the highest prevalence of obesity and diabetes 
within the United States. Licensed pneumococcal vaccines protect against invasive disease associated with 
encapsulated strains but elicit no protection against nonencapsulated S. pneumoniae (NESp). Consequently, 
increased isolation of NESp during disease has occurred following vaccine implementation. 
Methods: Pneumococcal clinical isolates were obtained from the UMMC surveillance laboratory from October 2015 
to July 2016. Polymerase chain reaction (PCR) was used to classify 35 isolates based on the presence of a 
conserved capsule gene, cpsA, and three genes associated with NESp virulence: pspK, aliC, and aliD. Antibiotic 
susceptibility was examined by determining minimum inhibitory concentrations (MICs) using the broth microdilution 
technique and assigned breakpoints. Bacterial adherence and invasion was investigated using human A549 
pulmonary and Detroit 562 pharyngeal epithelial cells. Pneumococcal biofilm production was also assessed.   
Results: PCR analysis revealed 3 out of 35 isolates (8.6%) were NESp obtained from patients presenting with 
community-acquired pneumonia. Of the three NESp isolates, two encoded aliD and one encoded pspK. 
Furthermore, NESp isolates were resistant to multiple classes of antibiotics. NESp strains adhered greater to 
pharyngeal cells in comparison to pulmonary cells, but these strains did not efficiently invade epithelial cells. 
Conclusion: NESp are emerging in Mississippi and express phenotypes that enhance persistence in a compromised 
host and result in treatment failures. Chronic comorbid diseases create an environment that is more susceptible to 
infection by NESp. The current vaccine provides no protection from NESp and instead selectively increases non-
vaccine serotypes. Additional surveillance will need to be conducted to evaluate the ongoing health threat posed by 
NESp. 
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Recent Meeting Sites of the South Central 

Branch of the American Society for Microbiology 
 
1983 Louisiana State University, Baton Rouge, LA 
1984 University of Arkansas for Medical Sciences, Little Rock, AR 
1985 McNeese State University, Lake Charles, LA 
1986 Louisiana State University Medical Center, Shreveport, LA 
1987 Southeastern Louisiana University, Hammond, LA 
1988 Louisiana State University, Baton Rouge, LA 
1989 Perdido Beach, Florida (Inter-Branch Meeting) 
1990 University of Arkansas for Medical Sciences, Little Rock, AR 
1991 University of Mississippi Medical Center, Jackson, MS 
1992 Mississippi State University, University, MS 
1993 Louisiana State University, Baton Rouge, LA 
1994 Louisiana State University Medical Center, Shreveport, LA 
1995 University of Arkansas for Medical Sciences, Little Rock, AR 
1996 Tulane University School of Medicine, New Orleans, LA 
1997 University of Mississippi Medical Center, Jackson, MS 
1998 University of Alabama, Montgomery, AL 
1999 Louisiana State University Health Science Center, New Orleans, LA 
2000 University of Arkansas for Medical Sciences, Little Rock, AR 
2001 Louisiana State University Veterinary School, Baton Rouge, LA 
2002 University of Mississippi Medical Center, Jackson, MS 
2003 Tulane University Health Science Center, New Orleans, LA 
2004 Mississippi State University, Starkville, MS 
2005 University of Louisiana at Lafayette, Lafayette, LA 
2006 Louisiana State University School of Veterinary Medicine, Baton Rouge, LA 
2007 University of Arkansas at Little Rock, AR 
2008 University of Texas, Austin, TX 
2009 Nicholls State University, Thibodaux, LA  
2010 The University of Southern Mississippi, Hattiesburg, MS  
2011 The University of Louisiana at Monroe, Monroe, LA 
2012 Mississippi State University, Starkville, MS 
2013 Joint Meeting with Texas Branch at Tulane University, New Orleans, LA 
2014 University of Arkansas, Fayetteville, AR 
2015 The University of Southern Mississippi, Hattiesburg, MS 
2016 The University of Louisiana, Lafayette, LA 
2017 The University of Arkansas for Medical Sciences, Little Rock, AR 
2018 University of Mississippi Medical Center, Jackson, MS 
2019 University of Mississippi, Oxford, MS 
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Charles C. Randall Lectureship Recipients 
 
Past Recipients: 
 
1991 Dr. Jan Bly, University of Mississippi Medical Center, Jackson, MS 
1992 Dr. Daniel J.J. Carr, Louisiana State University Medical Center, New Orleans, LA 
1993 Dr. R. Martin Roop, Louisiana State University Medical Center, Shreveport, LA 
1994 Dr. John Battista, Louisiana State University, Baton Rouge, LA 
1995 Dr. Bentley A. Fane, University of Arkansas, Fayetteville, AR 
1996 Dr. Mark S. Smeltzer, University of Arkansas for Medical Sciences, Little Rock, AR 
1997 Dr. Jiang Dong Chen, Louisiana State University Medical Center, New Orleans, LA 
1998 Dr. Shouguang Jin, University of Arkansas for Medical Sciences, Little Rock, AR 
1999 Dr. Henri van der Heyde, Louisiana State University Medical Center, Shreveport, LA 
2000 Dr. Cheryl A. Nickerson, Tulane University, New Orleans, LA 
2001 Dr. Andrew D. Yurochko, Louisiana State University Medical Center, Shreveport, LA 
2002 Dr. William B. Klimstra, Louisiana State University Medical Center, Shreveport, LA 
2003 Dr. William P. Hallford, Tulane University, New Orleans, LA 
2004 Dr. Katherine D. Ryman, Louisiana State University Medical Center, Shreveport, LA 
2005 Dr. Christopher A. Elkins, National Venter for Toxicological Research, Jefferson, AR 
2006 Dr. Stephania Cormier, Louisiana State University, Baton Rouge, LA 
2007 Dr. Mohamed O. Elasri, University of Southern Mississippi, Hattiesburg, MS 
2008 Dr. Mary Marquart, University of Mississippi Medical Center, Jackson, MS  
2009  Dr. James Smith, Mississippi State University, Starkville, MS 
2010 Dr. Brent C. Christner, Louisiana State University, Baton Rouge, LA 
2011 Dr. Janet R. Donaldson, Mississippi State University, Starkville, MS 
2012 Dr. Jon S. Blevins, University of Arkansas for Medical Sciences, Little Rock, AR 
2013 Dr. Daniel E. Voth, University of Arkansas for Medical Sciences, Little Rock, AR 
2014 Dr. Ritesh Tandon, University of Mississippi Medical Center, Jackson, MS 
2015 Dr. Jeremy Kamil, Louisiana State University Health Science Center, Shreveport, LA 
2016 Dr. Fengwei Bai, University of Southern Mississippi, Hattiesburg, MS 
2017 Dr. Karl W. Boehme, University of Arkansas for Medical Sciences, Little Rock, AR 
2018 Dr. Jason M. Bodily, Louisiana State University Health Science Center, Shreveport, LA 
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