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In vitro Microbial Community Structure and Stabilization  

is Dependent on Nutrient Makeup in Supplied Media  

Richard Agans 

Biomedical Science, PhD 

ABSTRACT 

Human intestinal microbiota is known to be a part of vital processes in host metabolism. The species 

making up this community are adept at hydrolyzing complex polysaccharides found in the gut and are 

influenced by the availability of substrates in the intestinal lumen. In vitro models allow researchers to 

study the involvement of gut microbiota in the metabolism of dietary nutrients. Previous works have 

shown that such   “bioreactor” models of the human colon offer adaptable platforms for multiple 

research applications. These reports have relied mainly on information collected two decades ago 

regarding the composition of nutrients found in the intestinal environment. This study proposes to use 

an improved bioreactor, simulating the microbial ecology of the human large intestine to explore 

dynamic interactions and relationships existing between members of the intestinal microbiota.  We 

expect that the microbiota established within our system will more closely reflect that which inhabits 

the distal gut of humans. The results of this work will further show the significance of diet on the human 

intestinal microbiota and allow researchers to adapt systems for different gastrointestinal states 

reflecting microbiota dysbiosis. 

 



 
 

Trace Metal Distribution on the Continental Margin  

of the Northwest Atlantic Ocean 

Dan Marsh 

Earth and Environmental Sciences, MS 

ABSTRACT 

Anthropogenic emission of trace metals is a global issue that has been exacerbated by increased 

industrialization worldwide. Although environmental regulation has reduced trace metal emissions, 

anthropogenic activities are a major contributor to global pollution, as atmospheric deposition of trace 

metals has been observed ubiquitously, including urban areas and remote parts of the world. Various 

metals can be either essential or toxic to humans and wildlife. Ultimately, these trace metals end up in 

the ocean through point source and non-point source pollution to rivers and primarily by atmospheric 

deposition from industrial emission and wind-blown dust containing adsorbed trace metals. Because 

continental margins are a primary location of marine fish production, understanding the 

bioaccumulation and biomagnification of metals in these regions is important for human exposure and 

ecosystem health. By studying the concentration and distribution of trace metals in marine sediment, it 

can be determined if anthropogenic activity was a major contributor. Although marine trace metal 

studies are becoming more prevalent, little is known about the distribution and concentration in 

sediment on the continental margins. Here, I propose to analyze sediment samples for numerous trace 

metals from 23 stations ranging from the New England coastline to the continental rise, which will show 

potential spatial variations in concentration with distance from shore and depth below the sediment-

seawater interface. This analysis by inductively coupled plasma mass spectrometry and flame atomic 

absorption spectrometry will allow for quantification of any anthropogenic contributions.  



 

Use of Anaerobic Culturing Techniques to  

Generate Artificial Microbial Communities 

Vijay Shankar 

Biomedical Science, PhD 

ABSTRACT 

The human gastrointestinal tract is a complex organ. There are over 100 trillion microorganisms in the 

human intestine. A healthy human gut is a result of the complex interaction between the commensal 

microorganisms in the gut environment. Despite the important role that normal gut biota play in the 

homeostasis of the gut environment, the interactions between the microbial communities have not 

been fully characterized. Reasons for the lack of information include the immense complexity of the 

intestinal microbiota composition, and the fact that these experiments cannot be performed on human 

or animal subjects, both due to ethical considerations and our inability to control experimental 

variables. One way to study these interactions is to isolate components of the gut microbiota and 

generate artificial communities of known composition in a controlled environment. By elimination or 

addition of particular species, one can discern the role each species plays in the maintenance of the gut 

equilibrium. However, in order to be able to generate artificial communities, it is necessary to culture 

individual communities of microorganisms. Intestinal microorganisms are predominantly anaerobic, 

which necessitates the use of anaerobic culturing techniques and reagents. A key component required 

for the culturing of anaerobic microorganisms is a system capable of maintaining an anaerobic 

environment. My objective for this portion of my project is to successfully culture species of anaerobic 

intestinal microorganisms and create artificial assemblages that can be used to study the characteristics 

of intestinal microbiota communities.  



 

Vascular Smooth Muscle Cell Potassium Chloride Cotransport (KCC)  

and its Relationship to Cardiovascular Disease 

Neelima Sharma  

Biomedical Science, PhD 

ABSTRACT 

Atherosclerosis-linked cardiovascular disease (CVD) has been a major contributing factor for widespread 

mortality and morbidity. In atherosclerotic conditions, various factors aid in the formation of plaques. 

Vascular smooth muscle cells (VSMCs) induce atherosclerotic lesions due to their profound capacity to 

migrate and proliferate. VSMCs undergo phenotypic modulation and participate in vascular remodeling 

during vascular injury, thus, making them an important tool in understanding various pathologies that 

contribute to CVD.  The purpose of this grant is to determine the hormonal regulation of potassium 

chloride co-transport (KCC) in primary cultures of VSMCs from rat aorta. We hope to elucidate the 

signaling mechanisms that could potentially regulate KCC at a transcriptional (mRNA) and post 

transcriptional (protein/transporter) levels in VSMCs.  Assessment of hormonal regulation of KCC mRNA, 

protein and transport activity will be determined by using quantitative real-time polymerase chain 

reaction (qRT-PCR), Western blot analysis, and atomic absorption spectrophotometry (AAS), 

respectively. Completion of the project would help to uncover mechanisms governing hormonal 

modulation of KCC and provide a new perspective on CVD.  

 

  

 

 


