Background: (will add intext citations) 
Fransciella tularensis is a part of the pathogenic species of Gram-negative bacteria and is the causative agent of the infectious disease tularemia. With its ability of being a human pathogen, there are concerns that it can be used as a potential bioweapon if released into the environment. F. tularensis has been detected in aquatic environments and can be transmitted outside of these freshwater ecosystems, infecting rabbits and humans either through insect bites or ingestion of contaminated food/water. However the mechanisms of infection by F. tularensis are still undergoing research. Recent studies have shown that there have been outbreaks of the Iberian Peninsula as well as the United States where there have been over 2000 cases. Building on from the work of a previous undergrad who conducted a study where she found that the gene mpl may play a role in the survival of F. tularensis in freshwater environments. In a 2017 study, it was found that a gene called FtMcS was necessary for the survival of the bacterium, because by deleting the gene it would cause F. tularensis to go into hyperosmotic shock.  () This lays the groundwork for what project I will be proposing. 	Comment by Kira Bernabe: You can expand on this more (low infectious dose, can be aerosolized, etc)	Comment by Kira Bernabe: You could say something like “We are interested in determining which genes are essential for survival in freshwater; a previous undergrad identified this gene as a potential candidate…” but put into your own words	Comment by Kira Bernabe: Make sure gene names are italicized

· Building on from previous undergrad 	Comment by Kira Bernabe: Rather than using bullet points, keep this in paragraph form. Talk about how Aisling used TnSeq to find essential genes and she came across mpl. 
· Want to validate her work and see if the gene mpl is important for survival of fransciella 
· The mpl gene is important for the enzyme of cell wall synthesis
· We think there are more genes that help the survival of fransciella 


Goal: What is the overall goal of your project?
The overarching goal of this research project is to advance our understanding of Francisella tularensis and its survival mechanisms in freshwater environments. By using  molecular biology techniques, such as Transposon Insertion sequencing (Tn-Seq) we aim to validate that the gene mpl is necessary for the survival of F. tularensis.  Using this technique we will be able to compare the survival of thousands of mutant cells between (the conditions of freshwater and agar). 	Comment by Kira Bernabe: I’m not really sure this is accurate because TnSeq was already performed. You are analyzing the data from TnSeq to find other potential candidates, and you are validating mpl by creating a deletion mutant


Project objectives: what do you hope to achieve, questions you are trying to answer, problems you are trying to solve, or creative/innovative projects you plan to complete?

This research project is driven by a set of objectives aimed at looking into Francisella tularensis survival in freshwater environments. At the conclusion of this project, I plan to have completed: performing the Tn-Seq protocol,  creation of a mpl deletion mutant, analysis of survival of this mutant in freshwater, thereby validating its significance of LVS survival. the data of the different mutants that have survived in freshwater and finally validating the gene mpl and its importance to the survival of F. tularensis. 





Project plan: What you will do, when you will do it, and how you will do it? Be very specific. For team projects involving more than one student, please outline what each individual student will be working on.

This research project encompasses a planned series of molecular biology techniques such as Tn-Seq aimed at explaining the genetic sequence of Francisella tularensis survival in freshwater environments. The project starts with creating a plasmid that encodes a transposon that has a piece of DNA that is large enough to disrupt (delete) a gene. Included in this is an enzyme called transposase that can cut out the transposon and place itself in the chromosome. The bacteria is now considered a mutant, as we will have manipulated the original DNA in the bacteria. We will also use a positive control which is the deletion of the gene FtMcS (FTL_1753). These mutants will then be plated on a plate of “normal” agar (our control environment) as well as a plate that has the condition that stresses the gene (freshwater). Once the bacteria undergoes incubation, we will purify the DNA from the F. tularensis. Using molecular biology techniques, we can amplify the location where the transposon that we inserted earlier was inserted. 	Comment by Kira Bernabe: We haven’t really talked about this part of the project because we have been focusing on cloning but there will be no TnSeq. You will validate the gene by deleting it and seeing how LVS grows in freshwater compared to LVS with the gene


Your Contribution to the Project Concept: What is your contribution to the development of this project concept? (Please note: the project cannot involve a student merely carrying out the research of a faculty member. The student must make an original contribution, even if the project fits into a faculty member’s overall research program.)

This project started when I read upon a previous undergraduate’s research project who proposed the question “what are the genetic requirements for the survival of F. tularensis in freshwater?”. This undergraduate found that the gene mpl was a candidate essential for the survival of the bacterium in freshwater. The gene mpl codes for the enzyme that is responsible for cell wall synthesis. After a conversation with Dr. Kathryn Ramsey, I decided that I wanted to validate these results to see if the gene mpl is important for the survival of F. tularensis. 










Plans for Results: Who will benefit from your work and how will you share it with others? (For example, presenting your project at a symposium, conference, or performance.)

The findings of this research project hold the potential to benefit both the scientific community and broader stakeholders with an interest in public health. To ensure effective dissemination of results, I plan to present my research at relevant scientific symposiums and conferences, providing a platform for engagement with fellow researchers, experts, and professionals in the field of microbiology and infectious diseases. By sharing the outcomes at these venues, I aim to contribute to the collective knowledge and foster meaningful discussions surrounding Francisella tularensis ecology and survival mechanisms.	Comment by Kira Bernabe: In terms of who will benefit from your work you can point out that investigating survival in freshwater will yield information about the spread of this disease (but put that in your own words)



Value of the Project to You: How does this work fit into your academic or career goals?
As a current student majoring in Cell and molecular biology on the microbiology track, this research project represents an opportunity for me to build my foundation in molecular biology techniques and immerse myself in the realm of research. Being relatively new to the research landscape, this project serves as a crucial stepping stone to refine my laboratory skills and gain hands-on experience with advanced molecular biology techniques, including Transposon Sequencing (TnSeq) validation. Beyond technical proficiency, the collaborative nature of this research allows me to engage with my graduate mentor, offering a mentorship opportunity to enhance my understanding of experimental design, data analysis, and scientific communication. This immersive experience aligns seamlessly with my academic goals, providing a platform to cultivate not only technical expertise but also the critical thinking and problem-solving skills essential for success in a Ph.D. program. As I aspire to pursue a Ph.D. in biomedical research post-graduation, this project not only aids in building skill set but also contributes significantly to shaping my identity as a budding researcher, laying the groundwork for impactful contributions to the biomedical research community.
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