
1 
 

 
 

SC ASM 2022 SPRING MEETING 
 

9:00 - 9:10 AM  Welcoming Remarks and Introduction 
Dr. Steven Fiester, President SC-ASM, UofSC School of Medicine Greenville 

9:10 - 10:10 AM The Role of Molecular Diagnostics in Investigating Hospital-acquired Infections 
Dr. Ester Babady, ASM Distinguished Lecturer, Memorial Sloan Kettering Cancer 
Center 

10:10 - 10:30 AM Morning Break 

10:30 - 11:00 AM Discovered in a Phield of Phages: Three Sequential Course Research Experiences and 
their Impact at Winthrop University 
Dr. Victoria Frost, Winthrop University 

11:00 - 11:30 AM Anti-oxidants reverse DNA damage caused by fluconazole in the pathogenic fungus 
Cryptococcus neoformans  
Dr. Srikripa Chandrasekaran, Furman University 

11:30 - 12:30 PM  Undergraduate Research Presentations 
▪ Investigating the Antiviral and Antibacterial Response in CRISPR-CAS9 Mediated 

Knockdown of Interferon Induced Protein 35 (IFI35) in a Human Lung Epithelial Cell Line 
▪ Misbaah Muqri, Furman University 

▪ It's what's inside that counts: establishing a surface sterilization protocol  for macroalgae  
▪ Olivia Suarez, College of Charleston 

▪ Investigating the role of IFIT3 in apoptosis during the intracellular immune response to 
respiratory infection  

▪ Haley Meltzer, University of South Carolina 

12:30 - 1:30 PM Lunch Break 

1:30 - 3:00 PM  Graduate Research Presentations 
▪ One Size Doesn’t Fit All: Macroalgal-Microbial Communities Vary Across Depth in the 

Northwestern Hawaiian Islands 
▪ Gabrielle Kuba, College of Charleston 

▪ Exploring the antiviral activities of Nigella sativa seed oil against coronaviruses  
▪ Jinge Huang, Clemson University 

▪ Microbial survival and contamination on different types of banknotes 
▪ Christian-Emilian Pop, University of Bucharest 

▪ Identifying bacterial relationships in the setting of Clostridioides difficile infection 
▪ Taylor Ticer, Medical University of South Carolina 

▪ Acinetobacter calcoaceticus is well adapted to withstand intestinal stressors and 
modulate the gut epithelium 

▪ Janiece Glover, Medical University of South Carolina 
▪ Roseobacter clade: Abundance and functional potentials from the Delaware and 

Chesapeake Bays  
▪ Mir Alvee Almed, Clemson University 

3:00 - 3:15 PM  Afternoon Break 

3:15 - 3:45 PM  E. coli lipid sensing and metabolism at the host-microbiome interface 
Dr. Melissa Ellermann, University of South Carolina 

3:45 - 4:15 PM  Galectin-9 and Its Individual Domains Display Distinct Antimicrobial Properties  
Dr. Anna Blenda, University of South Carolina School of Medicine Greenville 

4:15 - 4:25 PM Awards and Concluding Remarks 

4:25 – 5:00 PM  SC ASM Business meeting 
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Undergraduate and Graduate Research Abstracts (in order of presentation) 

 
Investigating the Antiviral and Antibacterial Response in CRISPR Cas9-Mediated Knockdown of 

Interferon Induced Protein 35 (IFI35) in a Human Lung Epithelial Cell Line 

Misbaah Muqri¹, Katherine McCoy², Adam Okinaga³, Steven E Fiester, Ph.D.4, Jennifer T. Grier, Ph.D.4 

¹ Furman University, Greenville, SC, ² Wofford College, Spartanburg, SC, ³ University of South Carolina, 

Columbia, SC, 4 Department of Biomedical Sciences, University of South Carolina School of Medicine 

Greenville, Greenville, SC 

 

Respiratory Syncytial Virus (RSV) and SARS-CoV-2 have caused millions of hospitalization, and many of 

these patients contract a secondary bacterial infection causing pneumonia. Among the bacteria that cause these 

infections is Acinetobacter baumannii, which is of concern due to its rapidly increasing multidrug resistance in 

hospitals. IFI35 is a interferon stimulated gene which is upregulated in viral infection and is also expressed 

following exposure to bacterial antigens. Using IFI35 knockout (KO) epithelial lung cell lines, we investigated 

the role of IFI35 in simulated viral mRNA infection as well as its contributions to the susceptibility of lung cells 

to a secondary bacterial infection. To investigate IFI35 functions during viral infections we transfected cells 

with poly I:C, a mimic of viral RNA, compared to a mock infection. We assessed mRNA expression of RIG-I in 

IFI35KO cell lines, and found that IFI35 has no effect on RIG-I mRNA expression. Rather, we anticipate that 

the presence of IFI35 will effect RIG-I protein expression. To investigate the role of a primary viral infection in 

bacterial growth, we followed the simulated primary viral infection with a secondary bacterial infection. Results 

demonstrated that the antiviral response had a latent effect on bacterial growth. This suggests that IFI35 may 

have a connection to human susceptibility to bacterial infection, potentially through regulation of RIG-I protein 

expression. Further understanding of IFI35 function during viral and bacterial infections can be used to develop 

new treatments to improve patient outcomes from devastating diseases. 

 

It's what's inside that counts: establishing a surface sterilization protocol for macroalgae 

Olivia Suarez, Heather L. Spalding, Heather Fullerton 

College of Charleston 

 

Algae are primary producers and provide habitat for many marine organisms and their 

microbiomes are essential to host health. To effectively measure bacterial abundance within the microbiome, 

endobionts must be separated from epibionts. Each algal genus has a unique thallus structure, and the chemicals 

used in surface sterilization can be too harsh for some delicate species of algae. Therefore, new methods must 

be developed and optimized for each alga to be studied. Previous research on this methodology was limited to 

only one species of alga, however, this alga is not the dominant species in Charleston. This project was focused 

on what methods of surface sterilization are most effective on Ulva spp., Bryopsis  spp., Gracilaria tikvahiae, 

and G. vermiculophylla found around Charleston, South Carolina. Additionally, DNA from the endobionts was 

extracted using four different DNA extraction kits with a fifth method of kit protocol modification to determine 

which was the most effective. Subsequently, the microbiomes were quantified using qPCR. Optimizing a 

method of separating endobionts and epibionts will allow proper analysis of organism health in the future. 
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Investigating the role of IFIT3 in apoptosis during the intracellular immune response to respiratory 

infection 

Haley C. Meltzer1, Dijanira Nieves Esparcia2, Jennifer T. Grier, Ph.D.1 

1University of South Carolina School of Medicine Greenville, Greenville, SC, USA; 2Furman University, 

Greenville, SC, USA 

 

Interferon Stimulated Genes (ISGs) were first identified to be upregulated during the innate intracellular antiviral 

immune response, though many of their functions are still largely unknown. One such gene, Interferon Induced 

Protein with Tetratricopeptide Repeats 3 (IFIT3) is presumed to inhibit apoptosis of infected cells during the 

immune response to viruses such as SARS-CoV-2, and to bacteria such as Acinetobacter baumannii. However, 

this has not been confirmed and the mechanism by which IFIT3 could inhibit apoptosis is not yet clear, 

particularly in the context of respiratory infection. In the present study, CRISPR-Cas9 plasmids with guide RNA 

for IFIT3 were used to generate IFIT3 genomic mutations in the respiratory epithelial cell line, A549. IFIT3 

knockout cell lines were confirmed with genomic PCR and western blotting, while cell lines that did not 

successfully knock out IFIT3 were identified to serve as controls. Knockout and control cell lines were treated 

with Poly I:C, a mimic of viral RNA, to stimulate an immune response. Changes in apoptotic biomarkers were 

observed and quantified via fluorescent microscopy and western blotting. Understanding the effect that IFIT3 has 

on apoptosis during the intracellular immune response will provide us with a better understanding of pathways 

important in the defense against many classes of respiratory infections. 

 

One Size Doesn’t Fit All: Macroalgal-Microbial Communities Vary Across Depth in the Northwestern 

Hawaiian Islands  

Kuba, Gabrielle M.1; Spalding, Heather L.1; Williams, Taylor M.1; Hill-Spanik, Kristina M.2; Paiano, Monica3; 

Sherwood, Alison R.3; Hauk, Brian4,5; Kosaki, Randall K.5; Fullerton, Heather1 

1 Department of Biology, College of Charleston, Charleston, SC, 2 Department of Biology, Grice Marine 

Laboratory, College of Charleston, Charleston, SC; 3 School of Life Sciences, University of Hawai‘i at Mānoa, 

Honolulu, HI, 4 Joint Institute for Marine and Atmospheric Research, University of Hawai‘i at Mānoa, 

Honolulu, HI, 5 Papahānaumokuākea Marine National Monument, NOAA, Honolulu, HI, 

 

Macroalgae play an integral role in overall ocean biome health and serve as major primary producers and 

ecosystem engineers. Macroalgal health and function can be attributed to associated microbial communities that 

also play vital roles in coastal ecosystems. The Papahānaumokuākea Marine National Monument (PMNM) is 

one of the most isolated archipelagos in the world and is a natural laboratory to examine macroalgal bacterial 

diversity and abundance in areas with limited direct anthropogenic impacts. The most abundant Chlorophyta, 

Ochrophyta, and Rhodophyta species were collected from nine sites around Manawai - a nearly pristine coral 

reef atoll in the PMNM. Collections were made from eight depths ranging from shallow subtidal (1.5 m) to 

mesophotic (75 m). We used high-throughput amplicon sequencing to characterize bacterial communities of the 

macroalgae. Generally, Ochrophyta algal species had the lowest bacterial diversity in comparison to 

Chlorophyta and Rhodophyta, perhaps due to secondary metabolites produced by Ochrophyta. Depth was a 

significant driver of microbial community structure specifically for Microdictyon setchellianum, indicating a 

disconnect among habitats. Additionally, Chondria tumulosa, a cryptogenic species with invasive traits, had a 

unique microbiome in comparison to a native alga Laurencia galtsoffii collected at the same location and depth. 

This study demonstrated a lack of macroalgal-microbial community connectivity across depths at Manawai, 

supporting the island biogeography theory, which states that island characteristics influence endemicity of 

marine species. Overlap of host species bacterial communities across depths did occur for some species, thus 

additional studies are required to identify other significant influences on community variation. 
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Exploring the antiviral activities of Nigella sativa seed oil against coronaviruses 

Jinge Huang and Xiuping Jiang 

Department of Food, Nutrition, and Packaging Sciences, Clemson University, Clemson, SC, 

 

Introduction: Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is easily transmitted via 

aerosol, environmental surfaces or potentially contaminated foods. Nigella sativa seed (black cumin seed) oil 

possesses various biological functions against bacteria, fungi, parasites or viruses.  However, no study has 

reported the anti-SARS-CoV-2 activities by this food product yet. Purpose: To explore black seed oil (BSO) 

with anti-SARS-CoV-2 activities using two SARS-CoV-2 surrogate viruses.  Methods: BSO was tested at 

concentrations of 0.1-10%. Two surrogates of SARS-CoV-2, bovine coronavirus (BCoV) and human 

coronavirus (HCoV) OC43 at ca.106 log10 TCID50/ml, were mixed with BSO suspension and incubated for 

various times (0, 15, 30, 45 and 60 min) at 37 °C. The reduction of virus titer was determined by TCID50 assay 

with human rectal tumor (HRT-18G) cells as the host.  Results: BSO concentrations of 0.1 to 2% exhibited low 

cytotoxicity (<10%) towards HRT-18G cells. The antiviral activities of BSO against both BCoV and HCoV 

OC43 was concentration-dependent, and also increased with incubation time. After 1 h incubation, BSO at 0.1, 

0.5, 1, and 2% concentrations reduced 0.5, 2.0, 2.7, and 3.8 logs of BCoV and 1.2, 2.0, 3.0, and 4.0 logs of 

HCoV OC43, respectively.  After exposed to the same concentration of BSO for the same time, more HCoV 

OC43 was inactivated than BCoV suggesting BCoV a less sensitive surrogate than HCoV OC43. 

Significance: Our findings on the inhibition activity of BSO against SARS-CoV-2 surrogates suggest the 

potential use of this natural product in controlling SARS-CoV-2 spread or infection. 

 

Microbial survival and contamination on different types of banknotes1 

Cristian-Emilian Pop1 and Robert Wolff2 

1Non-Governmental Research Organization Biologic, Bucharest, Romania and Department of Biochemistry and 

Molecular Biology, University of Bucharest, , Romania;  2South University, Columbia, SC  

 

During and before the COVID-19 pandemic, numerous concerns have been raised regarding the hygienic status 

of objects we interact with on a daily basis, especially cash money, and its’ potential to harbor and transmit 

pathogenic bacteria. In the present study, we analyzed different currency bills represented by British pounds 

(5£, 10£ and 20£), Romanian lei (1 leu, 5 lei and 10 lei), U.S. dollars (1$, 5$ and 10$) and Euros (5€, 10€ and 

20€) in order to evaluate the bacterial survival rate and bacterial adherence. We used five reference 

microorganisms by American Type Culture Collection: Staphylococcus aureus ATCC 6538, Escherichia coli 

ATCC 8739, Enterococcus sp. ATCC 19952, Salmonella enterica subsp. enterica serovar Typhi ATCC 6539, 

Listeria monocytogenes ATCC 7644. Microorganisms were selected in accordance with the criteria of 

prevalence, pathogenicity, opportunism, and incidence. However, Maldi-TOF analysis from samples taken from 

the banknotes revealed only few of the common pathogens that are traditionally thought to be found on 

banknotes. Some of the most important factors for the survival of pathogenic agents on surfaces are the 

presence of organic matter, temperature and humidity. Our data showed that Salmonella enterica survived 72 

hours on every banknote tested, while L. monocytogenes tended to improve persistence in humid conditions. 

Survival rate is also influenced by the substrate composition, being lower for polymer-based banknotes 

especially for Salmonella enterica, Listeria monocytogenes and Enterococcus sp. The adherence of bacterial 

strains was lower for polymer-based banknotes British pounds and Romanian Leu, in contrast to the cotton-

based U.S dollars and Euro banknotes. The risk of bacterial contamination from the banknote bills is high as 

indicated by both a strong survival capacity and low adherence of tested bacteria with differences between the 

two types of materials used for the tested banknotes.  Updates using different techniques will be included. 

 

 



5 
 

Identifying bacterial relationships in the setting of Clostridioides difficile infection  

Taylor Ticer1,2; Rachel Stine3, Terri N. Ellis4, Thomas D. Horvath5,6, Sigmund J. Haidacher5,6, Kathleen M. 

Hoch5,6, Anthony M. Haag5,6, Amy Engevik1, Melinda A. Engevik1,2 

1Department of Regenerative Medicine & Cell Biology, Medical University of South Carolina, 2Department of 

Microbiology & Immunology, Medical University of South Carolina, 3Department of Cell and Development 

Biology, University of Pennsylvania, 4Department of Biology, University of North Florida, 5Department of 

Pathology, Texas Children’s Hospital, 6Department of Pathology & Immunology, Baylor College of Medicine 

 

Background: Clostridioides difficile is an important enteric pathogen that commonly establishes a niche after 

antibiotic exposure. The highly antibiotic resistant Klebsiella pneumoniae was identified from stool-based 

bioreactors as potential bacterial species that interacts with C. difficile. Hypothesis: We hypothesize that K. 

pneumoniae secretes factors that influence C. difficile’s colonization capacity. Methods and Results: Although 

K. pneumoniae is well known for robust biofilm production, K. pneumoniae did not significantly enhance C. 

difficile biofilm formation, indicating that biofilm synthesis is not a significant component of C. difficile-

Klebsiella interactions. To assess whether K. pneumoniae metabolites could cross-fed C. difficile, we collected 

cell-free supernatant from 10 K. pneumoniae strains (commercial and clinical isolates) grown in a fully defined 

bacterial media. All K. pneumoniae supernatant enhanced the growth of 4 ribotypes of C. difficile. Importantly, 

C. difficile grew well with K. pneumoniae bacteria and both bacteria were identified in co-cultures by gram 

staining. Non-targeted metabolomics revealed that K. pneumoniae shifted the metabolism of C. difficile away 

from amino acid utilization. Using Biolog phenotypic microarrays, we found C. difficile and K. pneumoniae 

together exhibited enhanced growth with various mono-, di-, tri-, and polysaccharides when compared to either 

bacteria alone. K. pneumoniae bacteria and metabolites also suppressed toxin production in an in vitro model of 

nutrient starvation as assessed by live-imaging of LifeAct expressing Vero cell rounding. RNA sequencing of 

mouse colonic inside-out organoids incubated with live C. difficile and/or K. pneumoniae revealed increased pro-

inflammatory responses when the two microbes were added together compared to either microbe alone. 

Conclusions: These results suggest that K. pneumoniae can provide nutrients and shift the metabolism of C. 

difficile. We speculate that the interactions between mucosa-associated bacteria during CDI could impact C. 

difficile’s pathogenesis, highlighting the need to better understand these microbial relationships.   

 

Acinetobacter calcoaceticus is well adapted to withstand intestinal stressors and modulate the gut 

epithelium 

Janiece S. Glover1, Brittney D. Browning3, Taylor D. Ticer2, Amy C. Engevik1, Melinda A. 

Engevik1,2 

Regenerative Medicine and Cell Biology1, Microbiology and Immunology2, Institute of Psychiatry3, Medical 

University of South Carolina, United States 

 

Background: The gastrointestinal tract has been speculated to serve as a reservoir for Acinetobacter, however 

little is known about the ecological fitness of Acinetobacter strains in the gut. Likewise, not much is known 

about the ability of Acinetobacter to consume dietary, or host derived nutrients or their capacity to modulate 

host gene expression. Given the increasing prevalence of Acinetobacter in the clinical setting, we sought to 

characterize how A. calcoaceticus responds to gut-related stressors and identify potential microbe-host 

interactions. Materials and Methods: To accomplish these aims, we grew clinical isolates and commercially 

available strains of A. calcoaceticus in minimal media with different levels of pH, osmolarity, ethanol and 

hydrogen peroxide. All strains grew modestly at pH 6, 5 and 4; indicating that these strains could tolerate 

passage through the gastrointestinal tract. To examine the interactions of A. calcoaceticus with the host, 

inverted murine organoids where the apical membrane is exposed to 

bacteria, were incubated with live A. calcoaceticus, and gene expression was examined by qPCR. Results: All 

strains had robust growth in 0.1 and 0.5 M NaCl concentrations which mirror the small intestine, but differences 
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were observed between strains in response to 1 M NaCl. Additionally, all strains tolerated up to 5% ethanol and 

0.1% hydrogen peroxide. Biolog phenotypic microarrays revealed that A. calcoaceticus strains could use a 

range of nutrient sources, including monosaccharides, disaccharides, polymers, glycosides, acids, and amino 

acids. Interestingly, the commercially available A. calcoaceticus strains and one clinical isolate stimulated the 

pro-inflammatory cytokines Tnf, Kc, and Mcp-1 while all strains suppressed Muc13 and Muc2. Conclusions: 

Collectively, these data demonstrate that A. calcoaceticus is well adapted to dealing with environmental 

stressors of the gastrointestinal system. This data also points to the potential for Acinetobacter to influence the 

gut epithelium. 

 

Roseobacter clade: Abundance and functional potentials from the Delaware and Chesapeake Bays 

Mir A. Ahmed1; Elio M. Ortiz1; Barbara J. Campbell1 

1Department of Biological Sciences, Clemson University, SC, USA 

 

In aquatic environments with gradients of salinity and nutrient availability, free-living or particle attached 

members of the diverse Roseobacter clade carry out metabolisms important for global biogeochemical cycles. 

Their lifestyle and metabolic potential vary depending on biological and environmental factors. Particle-

associated Roseobacters likely express genes involved in the degradation of complex molecules, whereas free-

living ones can survive in low-nutrient water columns.  I am analyzing 28 metagenome-assembled genomes 

(MAGs) of Roseobacter identified from 36 metagenomes from the Chesapeake and Delaware Bay water samples 

collected in different seasons and salinity gradients. A phylogenomic tree of these MAGs in relation to 377 

Roseobacter MAGs and genomes from publicly available databases shows that some MAGs are related to two 

known species whereas many are only distantly related to other MAGs and known genomes. Low average amino 

acid identity (AAI) further proves that some of the MAGs are unique, and novel compared to the known genomes. 

MAGs related to Planktomarina temperata and Rhodobacteraceae bacterium HIMB11 are abundant in spring 

and summer metagenomes, respectively. Moreover, calculation of Peak to Trough Ratios (coPTR) shows MAGs 

related to P. temperata and R. bacterium HIMB11 replicate rapidly in spring and summer months, respectively.  

An analysis of the genetic functional repertoires of these MAGs indicates differences in metabolic potential that 

may be associated with lifestyle. Metatranscriptomic analyses show differential expression of selected genes with 

environmental changes, especially salinity and size-fraction. Metagenomic and metatranscriptomic comparison 

of these novel Roseobacter MAGs will help characterize the biogeochemical roles of this group that has 

impressive adaptive metabolic repertoires. 

 

 


