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A Study of E. Coli RNA polymerase - Template interaction utilizing 
CRISPR/dCas9 protein
	The goal of FURSCA this summer was to model the interaction between Escherichia coli RNA polymerase (Eco RNAP), a DNA template, dCas9 protein, and guide RNA (sgRNA). This project was based on the idea of developing a reversible and specific transcriptional control mechanism via the protein dCas9 (Widom et al. 2019). To begin, I had to learn about molecular modeling, and familiarize myself with a wide range of software programs commonly used in the field of biochemistry. Then I would use these programs to model the interaction and make predictions about how and where the proteins would collide. This information would prove very useful when we could continue lab work. A key step of the lab work is to crosslink the proteins and knowing potential crosslinking locations would give us a leg up come fall. I am quite new to this project and the Rohlman lab. My personal goal this summer was to better familiarize myself with the Eco RNAP, and read current, related literature. 
	As the summer comes to a close, I was able to get much of this done; although there is still a lot more to do. There were a lot of great structural data already available for our proteins. Eco RNAP has a lot of literature and solved structures to explore. I found several that I liked using the protein database RCSB (rcsb.org). By exploring the protein database, I also stumbled upon some amazing resources about the structure and function of Eco RNAP, and dCas9 (Kang et al. 2004, Chen et al. 2019). While the individual structures were available, the goal was to model them together. To do this, I utilized modeling programs such as UCSF Chimera, and PyMOL (Pettersen et al. 2004). Both programs were frequently mentioned in the literature that we read. I learned a lot about the tools and features that both programs had to offer. Chimera was easy to use and made looking at specific chains simpler. PyMOL had better tools for sequence mutation, and alignment that allowed me to combine different PDB’s and make pretty pictures for visualization. Using PyMOL’s alignment tool, I was able to narrow down potential crosslinking locations (figure 1). Unfortunately, I was not able to narrow them down enough to use any of the docking functions natively available in these programs, or dedicated docking servers such as ClusPro (Kozakov et al. 2017). I did make steady progress, and I am confident that with more time I will be able to narrow down potential locations enough to make use of these tools. 
	My personal goal this summer was extremely successful. I have a wonderful reference list that I can use both during research and for my thesis. I learned a lot about the structure of Eco RNAP, and the function of the different subunits (Sutherland and Murakami, 2018). There is also a lot of work exploring protein-protein interactions that translates very well to our work (Mosrin-Huaman et al. 2004). I also was able to read about other work pausing transcription (Strobel et al. 2020). This allowed me to reexamine the paper that started our project with fresh eyes (Widom et al. 2019). Towards the end of the summer, we were even exploring some of the long-term benefits of reversible transcription control. The ability to tag and explore the spliceosome more effectively is one example. After this summer, I am more comfortable in my knowledge of the project and why we are doing it. I think that this better understanding will help me to design better experiments in the lab, and better utilize the data that we get from the benchwork. 
	Overall, this summer was a fantastic, if somewhat abnormal introduction to research. I was able to learn a lot about the research topic, and further the work from home. Outside of the research, I personally learned a lot about staying focused and driven in a time and place that made that difficult. The ability to be flexible and productive in spite of strange circumstances is certainly invaluable. I struggled a lot with this when I was at high school and being able to overcome that at home was a big personal challenge for me. I am very thankful to FURSCA and my mentor Dr. Rohlman for allowing me to continue this work both personally and professionally from home. I am not sure what I would have done had the program been cancelled entirely. Covid FURSCA was a great experience, and I am excited to see what a more normal version of FURSCA will look like next summer. 
[image: ]Figure 1.
This figure shows the E. Coli RNA Polymerase (In green) aligned along the U5 DNA Template (Orange) approaching a bound dCas9 blockade (Blue). The red highlights are what I am currently looking at as potential crosslinking locations. They are still too large, but hopefully can be narrowed down further with future work.
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