Early in my academic career, my interest in biology was broad and unfocused. However, my eyes were opened after transferring to California State University San Marcos (CSUSM), where classes exposing me to different fields within biology inspired me to take research-based courses and gain firsthand experience in research. At this point in my development, there are several areas that I would be interested in exploring further, particularly in understanding how plants recruit beneficial microbial communities and how these mutualistic relationships have been affected by global change. However, I am interested in gaining experience in various aspects of microbial ecology. With this direction in mind, I am excited to continue my growth as a scientist as I pursue my Ph.D. in Ecology and Evolutionary Biology to one day lead my own research lab mentoring students passionate about science.
I was first formally introduced to research by joining the lab of Dr. Matthew Escobar, where our focus is on molecular plant biology. My specific project investigates two clusters of nitrate-induced class III glutaredoxin (GRX) genes in Arabidopsis thaliana to determine whether they are required for “normal” plant responses to nitrogen availability. This work entails studying growth phenotypes and the expression of nitrogen-regulated genes in wildtype and mutant lines of A. thaliana. WT and GRX mutant lines were grown using nitrogen-rich hydroponic media, nitrogen-rich agar media, and soil. We found our two clusters of nitrate-induced class III GRX genes work cooperatively to regulate multiple plant nitrogen responses as we observed statistically significant increases in the expression of several root nitrate transporter genes, shoot biomass, and shoot:root ratio in a mutant line with both GRX gene clusters knocked out. My findings suggest our nitrogen-regulated GRX genes are functionally redundant and can only be functionally characterized in higher-order mutants. Given these results, I am currently focused on characterizing changes in the whole transcriptome of a septuple GRX mutant line under nitrogen replete conditions, using RNAseq. Overall, these studies will further explain the molecular pathways involved in plant nitrogen signaling, which can potentially be applied to improve crop nitrogen use efficiency, an agriculturally important trait. As I reflect on my experience in the Escobar Lab, I have developed a solid foundation in methodologies, collaboration, and problem-solving, shaping me into an independent researcher and instilling the confidence to extend my research beyond CSUSM and pursue graduate school.
I am also currently expanding on a course-based undergraduate research project led by Drs. George Vourlitis and Elinne Becket. Our project examined the impact of urbanization on soil by analyzing seasonal variations and land cover types on decomposition rates in litter collected from Acacia longifolia. Litter bags containing fall and spring senescent leaves were then placed in urban and native land cover types allowing decomposition to occur to measure the proportion of mass loss, C:N ratio, and enzymatic activity of ß-glucosidase and peroxidase. Additionally, metagenomic sequencing was done in soil collected from each land cover type, contributing to a bioinformatic analysis on our soil samples to quantify sugar/polysaccharide degradation of functional genes in the microbiomes of these sites. We are expecting to finish our data analysis this fall and will be working with Dr. Vourlitis on drafting a manuscript for publication. This research experience not only offered valuable insights into ecosystem dynamics but also had a significant impact in further defining my research interests, particularly in understanding host-microbe interactions. Through this project I successfully leveraged my experience and insight to contribute to an interdisciplinary research team, recognizing the importance of managing multiple research projects at any given time, and developing my own research project. I believe this will bring practical value towards developing and completing my own graduate research. 
Wanting to expand my research experiences outside of CSUSM, I participated in the 2023 Stanford Summer Research Program, where I worked in the lab of Dr. Ron Kopito. There I aimed to identify the role of the PTC loop of UFL1, a component of the E3-UFM1 ligase complex, in UFMylation. I conducted a mutational analysis to identify the role of this region of unknown function, performing a stable transfection using a lentiviral vector to generate UFL1 knockout cells with reconstituted UFL1, carrying mutations or deletions. Initially, it was difficult to see myself working at an R1 institution, feeling overshadowed by imposter syndrome, fueled by my identity as a first-generation student and someone belonging to a historically marginalized group within science. However, I overcame these doubts with the encouragement of my mentors and took a leap of faith, believing in my capabilities as researcher. Completing this Stanford summer research program was not just a milestone; it was an incredibly meaningful and professionally fulfilling experience as it was a testament to my resiliency being able to dismantle the barriers of imposter syndrome within me, removing any doubts in pursuing a career in academic research.
In addition to my exposures to research, I have gained leadership experiences through my involvement in the TRIO McNair program at CSUSM. I have been a participant in the program since Spring 2022 but assumed a student leadership role in Spring 2023, mentoring new McNair Scholars and assisting the McNair staff in programming events. For example, I am regularly involved in recruitment events, where I can connect with other first generation, veteran, and STEM students interested in graduate school. Additionally, I have been working within the CSUSM campus as a course embedded learning support facilitator for molecular cellular biology, involving two weekly classroom discussions where I facilitate peer-to-peer learning. I see my experiences in supporting student learning as something that will help me in the future, as I hope to guide future students as a faculty mentor. As a graduate student, I am enthusiastic about further enhancing my mentoring skills and focusing on supporting students. 
Altogether, these transformative experiences have solidified my passion for research, driving my determination to pursue a Ph.D. in Ecology and Evolutionary Biology to ultimately accomplish my goal of becoming a principal investigator within academia. I believe the University of California, Irvine (UCI) can help me achieve these goals through the various faculty researching microbial ecology, complementing my interests, and providing a platform to further explore and refine my scientific questions within a committee. Additionally, I believe the resources offered by UCI’s Ecological Preserve and the UC’s Nature Reserve System will provide me with the opportunity to study local ecosystems, contributing to the development of my future research. I am particularly excited about the possibility of working with Dr. Steven Allison for his experience in microbial ecology and his ongoing research investigating microbial responses to environmental changes, aligning with my research interests. In addition to Dr. Allison, I am also interested in collaborating with several prospective principal investigators, including Dr. Jennifer Martiny, Dr. Maria Rebolleda-Gomez, Dr. Alejandra Rodriguez Verdugo, and others. Lastly, I believe my combined experiences as a researcher and strong dedication to student mentorship make me an ideal candidate for graduate school, prepared to contribute towards both research and educational leadership. 

