


 
 

 
 

Agenda Overview  
 

Sunday, June 17, 2018 
Arrive in Chicago 

7:30  Dinner for travelers; gather at lobby of Congress Plaza Hotel 

  Gino’s East Pizzeria - 521 S. Dearborn St. 

 

Monday, June 18, 2018 
8:00  Breakfast on-site 

  Lobby 4th floor MBRB 

8:45   Inaugural remarks, Fernanda Petersen 

9:00-11:20 Morning Session 1: Faculty Orientation Talks 

11:40-12:50  Morning Session 2: Tools 

12:50  Lunch on-site 

2:00  Afternoon Session: Chicago Architecture boat tour or free time 

6:30  Dinner and Evening Session Discussion  

Kinzie Chop House - 400 N. Wells St. 

 
Tuesday, June 19, 2018 
8:00   Breakfast on-site 

  Lobby 4th floor MBRB 

8:45   Opening remarks, Fernanda Petersen 

9:10-11:50 Morning Session: Student Talks  

12:00  Lunch on-site 

1:00-2:00 Afternoon Session 1: Collaboration Session / Student mingle 

2:30   Afternoon Session 2: MOOC Session 

5:00 Dinner and farewell 

Flight Club - 111 W. Wacker Dr. 

 

Depart Chicago  
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Sunday, June 17, 2018 
 

Arrive from Wind River Conference 
Brazil and UIC groups: 17:02 UA1259; Oslo group arrives: AA 2470 16:00 
 

Evening Session 
 
7:00 Meet at lobby of Congress Plaza Hotel 
 
7:30 Dinner  Gino’s East South Loop 
  521 S. Dearborn St. 
 

Monday, June 18, 2018 
 

Morning Session 1: Faculty Orientation Talks 
Synopsis: This session will be an introduction to the general themes of research happening in each PI’s lab. 
 
8:00 Breakfast on-site 
 Lobby 4th floor MBRB 
 
8:45 Inaugural remarks from our Maximum Leader, F. C. Petersen    
    
9:00 Fernanda Petersen  
Projects by the Oslo group: an overview 

The presentation will focus on the main projects:  
• “Protective immunity to Streptococcus pneumoniae”  
• “Norway-India partnership: Fighting antimicrobial resistance in preterm infants” • “Born in the twilight 
of antibiotics”  
• “Long-term use of antibiotics: impact on the salivary microbiome”  
• “Streptococcal communication and responses to antibiotic stress” 

 
9:20 Don Morrison  
How International Collaborations Transformed Competence in Streptococcus pneumoniae into a gene 
exchange mechanism conserved across the Streptococci 

Horizontal gene transfer by means of genetic transformation, conserved in all or nearly all streptococcal 
species, depends on coordinated transient expression of about two dozen genes for protein effectors in 
an ‘attacker’ that lyses a ‘victim’ and extracts ssDNA segments from the released DNA for efficient 
incorporation into the attacker’s genome. Coordination between cells is achieved by means of secreted 
peptide pheromones, while coordination within cells is accomplished largely by use of the single 
streptococcal alternative sigma factor. 

 
Notes: 
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Monday, June 18, 2018 
 

Morning Session 1: Faculty Orientation Talks (continued) 
9:40 Cinthia Machado Tabchoury 
An overview of Piracicaba Dental School and the Cariology Laboratory 

University of Campinas (UNICAMP) is a public university in São Paulo state recognized as center of 
excellence, producing world-class education and basic/applied research. It was ranked by 
“Quacquarelli Symonds - World University Rankings (QS-WUR) 2018” among the 200 top universities 
in the world. UNICAMP offers 66 undergraduate programs to 18,000 students, and 153 graduate 
programs to 16,000 students, being responsible for 15% of all research in Brazil. UNICAMP has 
educational and research collaborations with universities in over 46 countries. Piracicaba Dental School 
(FOP) is one of the unities of UNICAMP, ranked by QS-WUR as the #31 in Dentistry. It has 408 
undergraduate and 479 graduate students (222 Master and 257 PhD students). The faculty has 7 
Graduate Programs, including the Dentistry Graduate Program in which our group develop activities. 
Dental caries is the main research topic. Our group has developed in vitro and in situ models to 
evaluate caries lesions developed on enamel and dentine. Our research interests include: (i) evaluation 
of fluoride containing products on reduction of dental demineralization; (ii) antimicrobial effect of 
mouthrinses and natural products on biofilm; (iii) cariogenic potential of dietary carbohydrates present 
in human diet; and (iv) biofilm composition (bacterial cells and extracellular matrix). In addition, our 
group is national and international reference for studies related to (v) water fluoridation and (vi) fluoride 
dentifrice.   

 
10:00 Tsute (George) Chen  
Overview of The Forsyth Institute 

The Forsyth Institute is an independent not-for-profit research organization located in Kendall Square, 
Cambridge, Massachusetts, USA. Forsyth has been the only independent research institute in the US 
specializing in oral health and its impact on overall wellness.  Forsyth scientists have demonstrated 
distinct connections between oral diseases and health challenges like heart disease, diabetes, and 
even certain cancers, and are tackling other global infectious diseases like tuberculosis and HIV/AIDS. 
Forsyth has 37 principal investigators and more than 100 research associates, students and post-
doctoral fellows. Forsyth’s rapidly evolving research directions include: human genomics and systems 
biology for individualized oral medicine; saliva-based diagnostics; collaborations with engineering, 
bioengineering and materials sciences to develop new diagnostics and therapies; deciphering the 
interplay between humans and the microbiome - trillions of our bacterial passengers—to promote a 
lifetime of wellness; and vaccine development for global infectious diseases. Forsyth is officially 
affiliated with the Harvard School of Dental Medicine and has collaborations with a vast array of 
academic institutions, hospitals, independent research institutes, and biotech and pharmaceutical 
companies. 

 
10:20 Coffee break 
 
Notes: 
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Monday, June 18, 2018 
 

Morning Session 1: Faculty Orientation Talks (continued) 
10:40 Hans-Christian Åsheim     
 
11:00 Michael  Federle  
Cell-Cell Communication in Pathogenic Streptococci 

The Federle lab seeks to advance the understanding of how bacteria use chemical signals to 
coordinate gene expression and behavior across microbial populations. The systems we have helped 
identify utilize short peptide pheromones and cytosolic receptors of the RRNPP protein family. We 
hypothesize that interrupting pheromone-receptor interactions will block communication pathways that 
coordinate events leading to pathogenesis. We have primarily focused our efforts on Streptococcus 
pyogenes signaling networks to determine their mechanisms of activation and effects on host-pathogen 
interactions.  

 
Notes: 
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Monday, June 18, 2018 
 
Morning Session 2: Tools 
Synopsis: A session to offer faculty a chance to tout special expertise, tools, and facilities at their departments 
or campuses, all of which could be featured in proposals for new collaborations.  
   
11:40 Fernanda Petersen 
The Oslo group: expertise and tools 

The group is formed by researchers/students with a background in basic and clinical sciences, and 
more recently in bioinformatics. Common techniques and facilities used by the group at the University 
of Oslo will be presented. 
 

11:50 Tsute (George) Chen 
The Forsyth Institute – Expertise and Facilities 

Forsyth’s research focus is in the human oral health and diseases. One flagship study is the 
establishment of the Human Oral Microbiome Database (HOMD http://www.homd.org) and this 
database has recently been expanded to include nasal microbiome (eHOMD). Currently, eHOMD 
includes a total of 770 microbial species present in human aerodigestive tract (ADT), which 
encompasses the upper digestive and upper respiratory tracts, including the oral cavity, pharynx, nasal 
passages, sinuses and esophagus. The eHOMD provides a provisional naming scheme for the 
currently unnamed taxa, and a set of well-curated 16S rRNA reference sequences for studying 
microbiome diversity in human oral/nasal samples. Dr. Tsute Chen is the lead developer of eHOMD 
and has expertise in microbial genomics, transcriptomics and bioinformatics. Forsyth has a state-of-the-
art computation center that provides resources for hosting eHOMD web sites and tools as well as for 
internal and external researchers for bioinformatic analysis.  

 
Notes: 
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Monday, June 18, 2018 
 
Morning Session 2: Tools (continued) 
12:00 Antonio Pedro Ricomini Filho 
Piracicaba Dental School – Expertise and Facilities 

Piracicaba Dental School (FOP) has 7 Departments with laboratories structured for different research 
purposes. The laboratory used and maintained by our group is the Biochemistry Laboratory located at 
the Department of Physiological Science. The laboratory is composed of a main area, a microbiology 
laboratory, and a molecular biology laboratory. As our main topic is dental caries, the studies commonly 
use dental (enamel or dentine) slabs or blocks to evaluate de- and remineralization. Our expertise 
related to the biofilm topic is the use of in situ and in vitro models that can be used for different aims, 
such as the assessment of fluoride containing products, dietary carbohydrates, biofilm composition 
(bacterial cells and extracellular matrix). The “Piracicaba in situ model” consists of the use by 
volunteers of a palatal appliance containing dental blocks to allow biofilm accumulation. In vitro studies 
are commonly performed using biofilms of S. mutans, which could be coupled with other 
microorganisms. Our group has facilities to perform basic molecular biology techniques, such as 
conventional PCR and Real-Time qRT-PCR. A DNA sequencing equipment is also available. The 3-D 
biofilm structure can be evaluated by CLSM, SEM, and TEM microscopes. The institute has also an 
animal research facility. Different techniques to evaluate fluoride concentration in commercially 
available products, biofilm, biofilm fluid and saliva area also available in our laboratory. 

  
 
12:10 Michael  Federle 
High throughput small-molecule screening 

We have worked with the High Throughput Screening Core at UIC to identify small molecules that 
interfere with bacterial quorum sensing. We have developed cell-based and in vitro-based assays that 
provide robust readouts for quorum sensing activation (cell-based) or purified receptor–ligand 
interactions (in vitro). By these approaches, we have identified two types of molecules: one that inhibits 
Rgg2/3 quorum sensing in S. pyogenes by directly binding Rgg2 and Rgg3, and another that promotes 
Rgg2/3 signaling by directly inhibiting the PepO endopeptidase. 

 
Notes: 
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Monday, June 18, 2018 

 
Morning Session 2: Tools (continued) 
12:20 Don Morrison 
WGS for global mapping of bacterial recombination events 

Homologous recombination   in   the   genetic   transformation   model   organism   Streptococcus 
pneumoniae is important in the adaptation and evolution of  this  pathogen.  While competent 
pneumococci are able to scavenge DNA  added  to  laboratory  cultures,  large-scale  transfers  of 
multiple  kb  are  rare  under  these  conditions.  We used whole genome sequencing (WGS) to 
compare transfers in recombinants arising from contact of competent cells with non-competent ‘target’ 
cells with those coming from cells transformed with purified donor DNA, using strains with genomes 
distinguished by   ~16,000 SNPs. Among 22 recombinants for each environment, the mean 
recombination event size was found to be significantly larger in cell-to-cell contact cultures (~4000 bp 
vs. 1800 bp with saturating DNA). Up to 5.8% of the genome was transferred, through up to 20 
recombination events, to a single recipient, with the largest single event incorporating 29,971 bp.  
Recombination events were often clustered, causing significantly increased linkage of genes as far 
apart as 60,000 bp. 

 
12:30 Stefan Green – UIC nucleic acid Core  
Reducing PCR bias in microbiome research 

A common approach to a microbial community study is to extract genomic DNA from multiple samples, 
PCR amplify gDNA using gene-specific rRNA gene primers containing sequencing adapters and a 
sample-specific barcode, and equimolar pooling and high-throughput sequencing. Due to biases 
inherent in PCR, these amplification-based protocols distort the representation of the underlying 
microbial community. We have identified multiple areas of PCR that can lead to bias, including primer 
design and cycling conditions, and have attempted to improve bias through basic modifications to 
primers and PCR conditions. These improvements can improve microbial community characterization 
of complex microbial ecosystems. 

 
12:40 David Eddington – Microfluidics at UIC  
Microfluidics devices for study of microbiological phenomena 

Dr. Eddington’s research lab focuses on developing novel solutions to current unmet experimental and 
clinical needs through applying simple microfabricated devices. These devices leverage beneficial 
phenomena (e.g. process integration, fast diffusion, or high surface to volume ratio) over multiple 
scales (e.g. nano, micro, and meso) to effectively employ the power of scale without becoming overly 
complex. 

 
Notes: 
  



 
 

 
 

8 

Monday, June 18, 2018 
 
12:50 Lunch on-site 
 
Afternoon Activity   
 
2:00 Chicago Architecture boat tour or free time 
 
Evening Session: Dinner and Next year’s planning  
Synopsis: Next symposium plans, a time for thoughts on organizing the next RESISPART symposium, and 
opportunities for others to contribute to the planning.  
 
6:30 Dinner Kinzie Chophouse 
  400 N. Wells St. 
 
Notes: 
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Tuesday, June 19, 2018 
 

Morning Session: Student/Postdoc Talks 
Synopsis:The goal of this session is to highlight student projects. Each student will give a brief overview of 
data and future directions. Talks will be limited to 7 minutes long with 3 minutes for questions. These are 
meant to be rapid-fire and meant to provide a quick synopsis of the student’s goals, skills, or results. [Note that 
backgrounds will have been covered Monday morning.]  
 
8:00 Breakfas on-site  

Lobby 4th floor MBRB 
   
8:45 Opening remarks from our Maximum Leader, F. C. Petersen 
   
9:10 Kayleigh Tovar  
Elucidating Rgg-mediated quorum sensing networks in Streptococcus pneumoniae 

The role of the Rgg proteins in the pathogenic lifestyle of the clinically significant pathogen 
Streptococcus pneumoniae and their effects on the host has yet to be investigated, but published 
genome-level mutagenesis studies indicate Rgg proteins in this organism are critical in models of 
infection. We have constructed isogenic mutants for each Rgg paralog important in these models and 
are in the process of determining their significance for survival in mouse models of nasopharyngeal 
colonization and invasive lung infection. We will then elucidate the molecular networks under Rgg 
regulation. We expect these approaches will provide the first step in developing novel therapeutics to 
combat clinically significant pathogens by interfering with QS pathways. 

 
9:20 Kate Rahbari  
Quorum sensing modulates host immunity against S. pyogenes 

Streptococcus pyogenes is an obligate human pathogen that causes 600 million infections annually, 
ranging from superficial to severe and invasive. Because the reservoir for this bacterium is exclusively 
humans, a better understanding of the progression from asymptomatic colonization to disease is of 
great utility. Like many other bacterial species, S. pyogenes utilizes chemical communication, or 
quorum sensing (QS) systems, to genetically coordinate behaviors across a population. The Federle 
lab has characterized the Rgg2/3 QS system and has shown that it promotes phenotypes favoring 
asymptomatic colonization over virulence, including lysozyme resistance and biofilm formation. Our 
preliminary experiments show that Rgg2/3 activation also alters the host response, resulting in 
decreased NFkB activity in macrophages. Additionally, we find that two virulence factors that modulate 
innate immune responses, SLO and SpyCEP, are modulated by QS. We will further explore the role of 
QS in regulating the innate immune response, and we will examine the functional consequences of 
these QS-mediated changes in the context of cellular responses, pathology, and colonization. 
Understanding the role of QS in altering immune responses will provide additional support for 
developing future strategies to combat infection.  

 
Notes: 
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Tuesday, June 19, 2018 
 
Morning Session: Student/Postdoc Talks (continued) 
9:30 Artemis Gogos   
A quorum-sensing regulated protein enhances resistance to host factors by Streptococcus pyogenes via 
alteration of the bacterial cell surface 

Group A Strep (GAS), is responsible for a wide range of human disease states, but also 
asymptomatically colonizes between 25-50% of the population, and these individuals are the major 
reservoir of the bacteria that allow spread throughout the population. The signals that drive the 
maintenance of asymptomatic colonization have yet to be elucidated, but we have initial evidence that 
the Rgg 2/3 quorum sensing system in S. pyogenes regulates behaviors associated with asymptomatic 
colonization.  The quorum sensing system regulates a protein called Stc, which we have found to 
trigger an increase in biofilm formation and lysozyme resistance. Stc is a highly positively charged 
protein (pI~11) that regulates these phenotypes via its interactions with negatively-charged moieties on 
the surface of the bacterial cell. Its expression shifts the electrostatic potential of the cell in a positive 
direction. This work investigates this novel mechanism of lysozyme resistance and surface alteration, 
attempting to identify the moieties that Stc obscures from the host and their importance in colonization 
and immune evasion. 

 
9:40 Trinh Lam  
Femtoliter Droplet Confinement of Pneumococcus: Improvement in Genetic Transformation Efficiency of 
Pneumococcus in Droplets 

We developed a droplet microfluidic system for demonstration of bacterial transformation between 
competent and non-competent strains of Streptococcus pneumoniae. By encapsulating the strains in 
micro-scaled diameter aqueous droplet, the bacteria are confined in space allowing a better model of 
cell-cell attack and transformation. Specifically, these bacterial cells were encapsulated in droplets 
carried by fluorinated oil FC-40 with 5% surfactant, allowed to carry out competence-specific attack and 
DNA uptake within the droplets, then the droplets were broken, and recombinants were recovered by 
an agar plating method with the different antibiotics. 

 
Notes: 
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Tuesday, June 19, 2018 
 
Morning Session: Student/Postdoc Talks (continued) 
9:50 Kaitlyn Tylor 
Allosteric regulations of Rgg transcription factors during quorum sensing in Streptococcus pyogenes 

Rgg proteins are a class of peptide-binding transcriptional regulators found in most genera of 
Firmicutes. In Group A Streptococcus (GAS), Rgg2 and Rgg3 regulate the transcription of genes 
involved in moderating group behaviors such as biofilm formation, lysozyme resistance, and cell 
aggregation, in a process known as quorum sensing (QS). Addition of a short hydrophobic peptide 
(SHP) induces QS-related genes by altering the function of the Rgg transcriptional regulators. 
Interestingly, Rgg2 and Rgg3, though highly similar proteins, display opposing activities in 
transcriptional regulation; Rgg2 is a transcriptional activator, whereas Rgg3 is a repressor. The aim of 
this project is to investigate the properties of these Rgg proteins, including peptide binding, DNA 
binding, interactions with RNA polymerase, and oligomerization. Random and site-directed 
mutagenesis have been used to investigate functional regions of the proteins by creating chimaeric 
Rgg2/Rgg3 proteins that can be assayed for transcriptional activity. Rgg2 and Rgg3 contain a 
conserved disulfide bond that potentially functions in redox sensing; we will use transcriptional reporter 
assays to examine the role of the disulfide bond in oxidizing and reducing conditions. Understanding 
how Rgg proteins function will advance our understanding of QS in GAS and other pathogenic 
members of the phylum Firmicutes, and improve efforts to interfere with QS and therefore manipulate 
bacterial behavior for therapeutic purposes. 

 
10:00 Coffee break 
 
10:20 Nicole Inniss 
The Pneumococcal Competence Regulator, ComW, Binds to DNA 

Streptococcus pneumoniae (pneumococcus) undergoes natural genetic transformation, regulated by 
competence development. The alternative sigma factor, SigX is the master regulator of competence in 
the pneumococcus. When bound to RNA polymerase (RNAP), SigX promotes the expression of the 
competence regulon. Our lab has shown that ComW (10 kDa) is a required competence co-regulator. 
Although we now have evidence that ComW interacts with SigX and binds to DNA, its function remains 
unknown. We hypothesize that ComW functions as an RNAP-SigX holo-enzyme assembly factor at the 
onset of competence. This project focuses on determining the mechanism by which ComW, in concert 
with SigX, facilitates expression of competence specific genes. 

 
Notes: 
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Tuesday, June 19, 2018 
 
Morning Session: Student/Postdoc Talks (continued) 
10:30 Gabriella Szewczyk 
Peptide Signaling Controls Expression of a Novel Biosynthetic Gene Cluster in the Cariogenic Bacterium 
Streptococcus mutans 

Peptide signaling, or quorum sensing, regulates the expression of diverse developmental phenotypes in 
Firmicutes, including the dental caries pathogen Streptococcus mutans. A new class of QS pathways 
has been discovered in the streptococcus genus that operates through the production of short 
hydrophobic peptide pheromones, known as SHPs, whose receptors are proteins belonging to the Rgg 
family of transcription factors. S. mutans UA159 possesses multiple Rgg paralogs, one of which shares 
significant protein identity to Rgg1358 in Streptococcus thermophilus LMD-9. This Rgg, referred to as 
Rgg1509, is encoded between two unnannoted open reading frames which contain a putative SHP and 
peptide target. Through the use of transcriptional reporters and RNA-seq, we have confirmed that SHP 
acts as a peptide pheromone to positively regulate the activity Rgg1509 in S. mutans. Rgg1509 in turn 
upregulates the expression of a novel biosynthethic cluster that produces a secreted peptide modified 
by a radical SAM enzyme. We are currently working to determine the associated phenotype and 
biological function of this novel peptide. 

 
10:20 Bárbara Emanoele Costa Oliveira 
Does the use of extracellular polysaccharides during starvation increase enamel demineralization? 

Extracellular polysaccharides (EPS) synthesized by S. mutans enzymes from sucrose can increase 
biofilm cariogenicity. It was suggested that in long periods of carbohydrate starvation, EPS could be 
used as extracellular energy source to maintain the bacterial metabolism, but it has not been 
experimentally confirmed. Thus, we aimed to evaluate if EPS are used by S. mutans during starvation, 
and if it could increase enamel mineral loss. S. mutans biofilms were formed on saliva-coated enamel 
slabs (UYETB+0.1 mM glucose, 37 °C, 10% CO2) and exposed to 10% sucrose or 5.25% glucose + 
5.25% fructose 8x/day for 3 min, followed by an overnight period of fasting. The biofilms were 
harvested in different moments of carbohydrate abundance and/or starvation, and EPS concentration, 
CFU counts and RT-qPCR analyses were performed. Enamel demineralization was quantified by 
percentage of enamel surface hardness loss. pH, calcium and organic compounds concentration were 
evaluated in the medium (α=5%).  Despite dexA gene was upper regulated in sucrose group, it was 
found there was neither increasing on enamel demineralization, nor decreasing on polysaccharides 
concentration during a carbohydrate fasting period. After a longer starvation condition, biofilm 
composition did not change when sucrose exposure was interrupted. Therefore, if EPS are used during 
starvation periods, it is not sufficient to increase enamel demineralization. 

 
Notes: 
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Tuesday, June 19, 2018 
 
Morning Session: Student/Postdoc Talks (continued) 
10:40 Louise M. Dornelas 
Effect of Candida albicans and Streptococcus mutans biofilms containing EPS-rich matrix on the oral mucosa 
invasion 

Oral candidosis is a biofilm related disease associated with the presence of Candida species, mainly 
Candida albicans (Ca). Bacterial species are also present in the biofilm and contribute to cause tissue 
damage, which favors Ca penetration in oral mucosa. Although the interaction between Ca and 
bacteria, such as Streptococcus mutans (Sm), has been studied, the effect of extracellular matrix has 
been little explored. It is known that extracellular matrix may increase the biofilm virulence. In the 
presence of sucrose, glucosyltransferases (GTF) from Sm synthesize insoluble extracellular 
polysaccharides (EPS). The EPS rich matrix favors microbial adhesion and modifies the biofilm 
structure. When Ca is present, GTF enzymes adhere on the fungal cell surface that could increase EPS 
synthesis, and also modify Ca virulence. However, the effect of EPS-rich matrix on the virulence of a 
duo-species biofilm of Ca and Sm remains unknown. Therefore, our group aims are (i) to understand 
the interaction between Ca and Sm in biofilms containing, or not, a EPS-rich matrix, (ii) how virulent Ca 
and Sm biofilms containing, or not, a EPS-rich matrix are to epithelial cells and oral mucosa. For that, 
we intend to evaluate the oral tissue damage and invasion by these microorganisms using epithelial 
monolayers models and also an 3D oral epithelial analogue. 
10:50 Coffee break 

   
11:10 Rabia Khan 
Protective immunity to Streptococcus pneumoniae induced by oral commensals 

Streptococcus pneumoniae is a human pathogen that causes non-invasive and invasive infections 
across the globe. Currently available vaccines have greatly reduced the incidence of disease. However, 
limitations such as restricted serotype coverage and high cost, together with the rise in multidrug 
antibiotic resistance and infections caused by non-vaccine serotypes calls out for the need to find 
alternative strategies aiming to provide serotype independent protection. A novel approach to deal with 
such limitations could be to exploit the immune cross-reactivity between commensal and pathogenic 
streptococci. Streptococcus mitis is one of the predominant commensal of the oral cavity sharing 
genetic similarity and ecological niche with S. pneumoniae. The main objective of our project is to study 
immune cross-reactive responses between S. pneumoniae and S. mitis and to assess whether such 
responses may generate protection against S. pneumoniae infections. We also aim to reveal the 
genetic factors that allow S. pneumoniae to grow and survive in serum that may provide identification of 
target genes required for causing invasive infections such as septicemia. Various experimental 
methods such as western blot analysis, protein microarray, transposon insertion sequencing and in vivo 
experiments in mice are being used to explore and address our objectives and research questions. In 
my talk, I will focus on some aspects of the project. 

 
Notes: 
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Tuesday, June 19, 2018 
 
Morning Session: Student/Postdoc Talks (continued) 
11:20 Roger Junges 
Interspecies cell-to-cell communication in the mitis group of streptococci 

Streptococci are found in abundance in the oral cavity and nasopharynx and form a significant portion 
of the human microbiome. Species from this genus can produce short hydrophobic peptides (SHPs) 
that act as signaling molecules, which can trigger behavioral changes in bacteria. Here we investigated 
interspecies communication among streptococci, and its involvement in the development of virulence 
factors in S. pneumoniae. In silico analysis were performed using NCBI and HOMD for identification of 
Rgg regulators and their cognate SHPs. With the use of a luciferase reporter strain, SHP signaling 
peptides from S. pneumoniae, S. pyogenes, S. mutans, and S. salivarius were investigated concerning 
their ability to stimulate cross-communication with S. mitis. Interestingly, cell-to-cell communication 
peptides from S. pneumoniae and S. pyogenes stimulated the system in S. mitis. Further, we found that 
the activation was abolished in Δrgg and Δopp mutants, indicating that the transcriptional regulator and 
the oligopeptide permease were crucial for cross-communication. Conversely, the peptide from S. mitis 
triggered the activation of the system in S. pneumoniae, which led to an increase in surface 
polysaccharide production. Thus, we observed that S. mitis responds to the signal molecules produced 
by S. pneumoniae and S. pyogenes. In addition, we identified a communication signal produced by an 
oral commensal that can activate a potentially virulent pathway in a pathogenic species. 

 
11:30 Gabriela Salvadori 
High-resolution profiles of the Streptococcus mitis CSP signaling pathway reveal core and strain-specific 
regulated genes 

In this work, we applied the recently developed optimal conditions for S. mitis transformation to gain the 
first detailed insight into the regulatory pathways of competence development and investigate the strain 
specificity of the CSP signaling response in two S. mitis isolates. All the early competence genes 
known to be induced by the response regulator ComE in S. pneumoniae, including sigX, were 
upregulated. Moreover, all sets of core genes under SigX regulation involved in recombination, uptake, 
and fratricide in S. pneumoniae were upregulated in both isolates. We confirmed previous predictions of 
the SigX-recognized boxes in the promoter region of core genes. Five upregulated operons unique to 
S. mitis with a SigX-box in the promoter region were identified, including two specific to SK321, and one 
specific to NCTC12261T. Genes comprised in these operons did not present orthologues in any of the 
S. pneumoniae genomes currently available. Two of the strain-specific operons under SigX regulation 
coded for different two-peptide bacteriocins that most likely play a role in competition with other cells 
and possibly as a mechanism to scavenge DNA. Further, deletion of the unique S. mitis competence-
related genes had no effect on transformation yields, suggesting that they are dispensable for DNA 
uptake and processing in both strains. Fundamentally, the comparison of the global transcriptomic 
response to CSP shows the conservation of the ComE and SigX-core regulons in S. mitis. 

 
Notes: 
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Tuesday, June 19, 2018 
 
Morning Session: Student/Postdoc Talks (continued) 
11:40 Kjersti Sturød 
Antibiotics alter the window of competence for natural transformation in streptococci 

Streptococcus pneumoniae transformation occurs within a short competence window, during which the 
alternative sigma factor X (SigX) is activated to orchestrate the expression of genes allowing 
extracellular DNA uptake and recombination. Importantly, antibiotic stress promotes transcriptional 
changes that may affect more than 20 % of the S. pneumoniae genome, including competence genes. 
These can be activated or repressed, depending on the antibiotic agent. For most antibiotics, however, 
it remains unknown whether transcriptional effects on competence translate into altered 
transformability. Here we investigated the effect of antibiotics on sigX expression using a luciferase 
reporter, and correlated for the first time with transformation kinetics. Induction of sigX expression by 
ciprofloxacin and novobiocin correlated with increased and prolonged transformability in S. 
pneumoniae. In contrast, tetracycline and erythromycin, which induced sigX expression, had either an 
inhibitory or a non-significant effect on transformation, whereas streptomycin and the β-lactam 
ampicillin inhibited both sigX expression and transformation. Thus, the results show that antibiotics may 
vary in their effects on competence, and that responses affecting transcription of sigX not always 
correlate with the transformation outcomes. Antibiotics that increase or decrease transformation are of 
particular clinical relevance, as they may alter the ability of S. pneumoniae to escape vaccines and 
antibiotics. 

 
11:50 Junqin(Heidi) Bai 
The Role of HPF and YhaM in Competence Regulation in S. pneumoniae 

Competence for genetic transformation in pneumococci depends on the synthesis of a small set of 
proteins. Hpf and yhaM belong to the core σX regulon genes which are shared by all streptococci 
species and invariably overexpressed at peak competence. Both genes encode proteins that have 
sequence similarity to ribosome regulating factors, hibernation promoting factor (HPF) and exonuclease 
YhaM. Our results revealed that transformation efficiency was decreased by 60% in the ∆hpf ∆yhaM 
mutant.  We also showed that HPF  and  YhaM had  more specific  effects  rather than produced a 
broad reprogramming of protein synthesis during competence by 1-D and 2-D electrophoresis gels. 
Overall, our work illustrates that HPF and YhaM regulate competence locally but not globally. 

 
12:00 Lunch on site 
 
Notes: 
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Tuesday, June 19, 2018 
 
Afternoon Session 1: Collaboration Session / Student mingle 
1:00 International Partnerships for Excellent Education, Research, and Innovation- Fostering 
Collaboration 
Synopsis: During this meeting, research group leaders will develop strategies for combining resources to 
promote the completion of shared scientific and educational aims. Bring ideas! 
 
2:00 Institutional support for international collaborations 

• UIC Office of International Services. 
• Hans-Christian Åsheim - UiO university/faculty, with focus on integrating research and education. 
• Hilde Zwaig Kolstad - plans to assist with dissemination of our group activities (between us 

/stakeholders/society). Also, some information on international services. 
 
Afternoon Session 2: MOOC Session 
Synopsis: The aim of this session is (1) to introduce the MOOC concept, (2) to present inspiring interactive 
activities and open for new ideas from the group, (3) to discuss open niches within the topic of resistance, and 
(4) to discuss how to design the MOOC to best address our scientific and educational goals.  
The discussion will form the basis for an action plan that will be elaborated by representatives in the four 
institutions together with the IT-digital learning team at UiO within 2018.  
 
2:30 Discussion 
 
Evening Session Dinner and Farewell 
5:00  Flight Club 

111 W. Wacker Dr. 
 
Depart from Chicago 
Brazil group flies from O'Hare 9:05 PM UA845
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Heidi Aarø Åmdal 
h.a.amdal@odont.uio.no 
Instititue of Oral Biology 
University of Oslo 
 
Heidi has been the head engineer in Fernanda’s group for ten years. 
She has been involved in establishing different methods used in the lab, 
eg. transformation protocols and construction of mutants and reporters. 
She is also assisting PhD and Master Students in the lab. She loves 
hiking in the mountains of Norway and taking pictures of landscapes and 
nature. 
 

 

Hans-Christian Åsheim 
h.c.asheim@odont.uio.no 
Instititue of Oral Biology 
University of Oslo 
 
Dr. Hans-Christian Aasheim is the head of the institute of Oral biology, 
University of Oslo. He is a professor in Molecular Biology and 
Immunology. He also teaches undergraduates students. His research 
activity has focused on ephrins and Eph receptor tyrosine kinase in 
immune cells and he has been involved in finding novel partners for 
these molecules. 
 

 

Junqin Bai 
jbai7@uic.edu 
Department of Biological Sciences 
University of Illinois at Chicago 
 
Dr. Bai has just completed a PhD thesis entitled "Roles of ComW, HPF 
and YhaM in Competence Regulation in Streptococcus pneumoniae" 
 

 

 
Jennifer Chang 
j2chang@uic.edu 
Center for Biomolecular Sciences 
University of Illinois at Chicago 
 
Jennifer Chang has been interested in bacterial pathogenesis since she 
was an undergrad. She received her BS and MS from the University of 
California at San Diego, and her PhD from the University of Washington. 
As a research scientist in the laboratory of Dr. Michael Federle, she is 
currently studying how cell-cell signaling in Streptococcus pyogenes 
affects its secretion of virulence factors and antibiotic sensitivity. Her 
current non-science goal is to knit her first sweater before winter. 
 
 



Participant Bios 

 
 

18 

 

 
 
Laura Cook 
lauracasecook@gmail.com 
Center for Biomolecular Sciences 
University of Illinois at Chicago 
 
Laura is a Research Scientist after completing a postdoc in the Federle 
lab. Her projects focus on mucosal colonization by pathogenic 
streptococci with emphasis on vaginal colonization by Group B Strep 
and colonization of the nasopharynx by Group A Strep. This fall she is 
moving to New York to start as an Assistant Professor at SUNY 
Binghamton. Her hobbies include reading, traveling, and spending time 
with her kitties, her husband, and her daughter Ramona. 
 

 

Louise Dornelas 
louisemdornelas@gmail.com 
Prosthodontics and Periodontology 
Piracicaba Dental School - University of Campinas 
 
Louise (DDS, MSc) is a PhD student in the Graduate Program of Clinical 
Dentistry at Piracicaba Dental School, University of Campinas. Her 
research field are oral biofilms, cell culture, Candida-epithelial 
interactions and mucosal fungal infections. During her undergraduate 
period, she studied antifungal activity of natural products. Currently she 
is working on the development of an 3D oral epithelial analogue to better 
evaluate the tissue invasion and damage by Candida biofilms. 
 

 

David Eddington 
dte@uic.edu 
Department of Bioengineering 
University of Illinois at Chicago 
 
Dr. Eddington’s research lab focuses on developing novel solutions to 
current unmet experimental and clinical needs through applying simple 
microfabricated devices. These devices leverage beneficial phenomena 
(e.g. process integration, fast diffusion, or high surface to volume ratio) 
over multiple scales (e.g. nano, micro, and meso) to effectively employ 
the power of scale without becoming overly complex. 
 

 

Michael Federle 
mjfederle@gmail.com 
Center for Biomolecular Sciences 
University of Illinois at Chicago 
 
Dr. Mike Federle is an Associate Professor in the College of Pharmacy, 
Dept. of Medicinal Chemistry and Pharmacognosy. His scientific 
interests relate to molecular pathogenesis and cell-cell signaling in 
Gram-positive bacteria. He hopes that one day microbial management in 
clinical or industrial settings includes targeted modulation of intercellular 
communication networks. When not in his office, Mike enjoys his kids, 
camping, running, music, guitar, movies, football, relaxing, and imbibing. 
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Artemis Gogos  
agogos2@uic.edu 
Department of Microbiology and Immunology 
University of Illinois at Chicago 
 
Artemis is a third-year graduate student in the Federle lab. She focuses 
on deciphering the mechanism of the StcA protein’s interaction with the 
cell surface of S. pyogenes, and determining whether or not the quorum 
sensing system promotes nasopharyngeal colonization in a mouse 
model. Artemis received her BA from Grinnell College in Biochemistry. 
When Artemis isn’t in lab, she can be found cooking, playing with her 
dog Deckle, practicing yoga, and exploring the great outdoors by hiking 
and backpacking.  

 

 
 
Stefan Green 
greendna@uic.edu 
Research Resources Center 
University of Illinois Chicago  
 
Dr. Stefan Green, a molecular biologist and microbial ecologist, is 
director of UIC’s Sequencing Core. Stefan’s research goals have 
focused on the development of novel approaches to analyze complex 
microbial communities in a wide range of natural and human-associated 
environments. When not in lab, Stefan enjoys reading about medieval 
history. 
 

 

 
 
Duoyi Hu  
dhu24@uic.edu 
Department of Biological Sciences  
University of Illinois at Chicago 
 
Mr. Hu has completed one year in the research labs of Drs. Morrison 
and Federle, where he is beginning a study of Rgg-like regulators in 
pneumococcus. 
 

 

 
Nicole Inniss 
ninniss2@uic.edu 
Department of Biological Sciences  
University of Illinois at Chicago 
 
Nicole is a graduate student in the Morrison lab. Her current project 
focuses on a small competence regulator in pneumococcus. After 
graduate school, Nicole hopes to continue studying prokaryotic gene 
regulation in an academic setting. Outside of the lab, Nicole is an avid 
Yoga practitioner and workout fan, and confirmed cat lover.  
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Roger Junges 
roger.junges@odont.uio.no 
Instititue of Oral Biology 
University of Oslo  
 
Roger obtained his dental degree from the Federal University of Rio 
Grande do Sul in 2013, and his PhD from the University of Oslo four 
years later. In the past few years, Roger has worked with different topics 
related to microbiology and immunology, focusing on cell-to-cell 
communication in bacteria. As a postdoc scientist with a clinical 
background, Roger is interested in further exploring such systems and in 
better understanding the effects of the microbiome in our oral and 
general health. 
 

 

 
 
Rabia Khan 
rabia.khan@odont.uio.no 
Instititue of Oral Biology 
University of Oslo  
 
Rabia completed her PhD under the supervision of Prof Fernanda and 
currently holds a postdoc position in her group . Her project involves 
exploration of protection against human pathogen Streptococcus 
pneumoniae induced by oral commensal streptococci. Apart from the 
research, her life revolves around her children. 

 

 
Hilde Zwaig Kolstad 
h.z.kolstad@odont.uio.no 
Instititue of Oral Biology 
University of Oslo  
 
Hilde is a communication adviser in the Faculty Administration. Her main 
tasks is to communicate research in a popular manner to a wider 
audience and manage the Faculty’s web site. She holds workshops in 
relaying research to a popular audience, and liaises between the faculty 
and media. Hilde has worked on a number of web articles on the 
research of Prof. Petersen and her colleagues. Prior, Hilde worked 
within Norwegian news media, as a journalist and with international 
news collaborations. 
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Irina Laczkovich 
ilaczk2@uic.edu 
Department of Microbiology and Immunology 
University of Illinois at Chicago 
 
Irina is a first year PhD student in the Federle lab. She is interested in 
bacterial pathogenesis and will focus her studies on the Rgg mediated 
quorum sensing system of Streptococcus pneumoniae. In her free time 
she enjoys spending time with her friends and family, hiking with her dog 
Josie, climbing, and pottery.  
 
 
 

 

 
 
Trinh Lam 
tlam26@uic.edu 
Department of Biological Sciences  
University of Illinois at Chicago 
 
Trinh Lam is a first year Ph.D student at UIC Department of 
Bioengineering . Trinh is currently supervised by Dr. Eddington of 
Bioengineering Department and Dr. Morrison of Biological Sciences 
Department. Her research focuses on the improvement of 
transformation of Streptococcus pneumoniae by encapsulating the 
bacterial strains in micro-scaled droplets generated by microfluidic 
technology. Trinh loves traveling, walking around the beach, reading and 
watching crime/mystery books and movies.  
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Donald Morrison 
damorris@uic.edu 
Department of Biological Sciences 
University of Illinois Chicago  
 
Dr. Morrison teaches Genetics and other courses for undergraduates at 
UIC and guides graduate students in lab research on gene exchange in 
the streptococci. 
 

 

 
 
Bárbara Emanoele Costa Oliveira 
oliveira.bec@gmail.com 
Physiological Science 
Piracicaba Dental School - University of Campinas 
 
Bárbara (DDS, MSc) is a PhD student in Cariology in the Graduate 
Program in Dentistry at Piracicaba Dental School, in Brazil. Her research 
interests are dental caries, biofilms, extracellular matrix, and 
carbohydrates metabolism. She aims to be a great researcher as those 
mentors who have inspired her. 
 

 

 
 
Fernanda Peterson 
f.c.petersen@odont.uio.no 
Department of Oral Biology 
University of Oslo 
 
Fernanda grew up in Rio and moved to Norway in 1995. Natural 
transformation, which was intended as a genetic tool in her PhD project, 
became a research passion. In the following years, her focus turned into 
elucidating the phenomenon of transformation among oral bacteria. She 
currently holds a Professor position at UoO, guiding students in projects 
focusing on microbes of the oral cavity and respiratory tract, and their 
potential in protecting against infections. 
 
 

 

 
 
Kate Rahbari 
krahba2@uic.edu 
Department of Microbiology and Immunology 
University of Illinois at Chicago 
 
Kate is a 2nd year graduate student in the Federle lab where she 
studies the effects of bacterial cell-to-cell communication on modulating 
host innate immune responses. After completing her studies in the 
Medical Scientist Training Program (MSTP) she hopes to complete her 
residency in a field of medicine where she can continue her scientific 
endeavors as well. 
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Antonio Pedro Ricomini Filho 
pedroricomini@gmail.com 
Physiological Science  
Piracicaba Dental School - University of Campinas 
 
Antônio Pedro (DDS, MSc, PhD) is a postdoctoral fellow in the 
Department of Physiological Science at Piracicaba Dental School, 
University of Campinas. He is also Professor of the Graduate Program 
in Dentistry. During his PhD, he spent 1-year (2011-2012) conducting 
research in Prof. Petersen laboratory. This previous experience made 
possible his collaboration as a partner in INTPART. His research interest 
is the study of oral biofilms, bacterial and matrix composition, and biofilm 
3-D structure. 
 

 

 
Gabriela Salvadori 
gabisalvadori@gmail.com 
Department of Oral Biology 
University of Oslo 
 
Gabriela is currently concluding her PhD studies in Fernanda Petersen’s 
lab. She is interested in studying natural transformation and the 
molecular grounds of streptococcal quorum sensing systems. Gabriela 
graduated with a DDS degree from the Federal University of Rio Grande 
do Sul, Brazil. In her free time, she enjoys baking treats (and eating 
them!) and exploring the scenic Oslo surroundings. 
 

 

 
 
Kjersti Sturød 
kjersti.sturod@odont.uio.no 
Department of Oral Biology 
University of Oslo 
 
Kjersti is a former veterinarian with a current passion for antimicrobial 
resistance. After getting interested in research working at the Norwegian 
Public Health Institute, she started her PhD degree under Fernanda 
Petersen’s supervision in 2014. Recently she has been working with the 
effect of antibiotics on competence and transformation in streptococci. 
When she is not in the lab or the office, she is probably out on a 
playground somewhere pushing her 2-year-old on the swing set.  
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Gabriella Szewczyk 
gszewc2@uic.edu 
College of Dentistry 
University of Illinois Chicago 
 
Gabriella is a DMD/PhD student in her fifth year in the Federal Lab. She 
is currently researching how Rgg-mediated quorum sensing pathways 
contribute to the virulence of Streptococcus mutans, the primary 
causative agent of cavities. When not in lab, Gabriella spends her time 
cooking, brushing her teeth and vacationing with friends and family. 
 

 

 
Cínthia Tabchoury 
cinthia@fop.unicamp.br 
Physiological Science 
Piracicaba Dental School - University of Campinas 
 
Cínthia Tabchoury is Associate Professor of Biochemistry and 
Cariology, in Piracicaba Dental School. Her main research interests are 
fluoride, dental caries and biofilms. She also teaches for 1st year 
undergraduate students and, for the last 8 years, was involved in the 
coordination of Graduate Program of Dentistry and the General 
Coordination of the Graduate Programs of Piracicaba Dental School. 
When she is not in the lab, she likes to read and spend time with her 
husband and 2 daughters. 
 

 

 
Kayleigh Tovar 
ktovar3@uic.edu 
Department of Microbiology and Immunology 
University of Illinois at Chicago 
 
Kayleigh is a PhD student in her fourth year in the Federle Lab. Over the 
past few years, she has been constructing genetic tools to study the 
Rgg-mediated quorum sensing systems in Streptococcus pneumoniae 
and the significance of using quorum sensing in the host. When she's 
not in the lab endlessly troubleshooting her experiments, Kayleigh 
enjoys visiting her family, walking around the city, and running races. 
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Kaitlyn Tylor  
ktylor2@uic.edu 
Department of Microbiology and Immunology 
University of Illinois at Chicago 
 
Kaitlyn Tylor is a second-year PhD student in the Federle Laboratory. 
She is studying Rgg transcriptional regulators and their role in 
Streptococcus pyogenes quorum sensing. When not in lab, she enjoys 
hanging out with friends, running, playing guitar, and spending time with 
her cats. 
 
 


