
Background and Motivations               
When I look into the future, I see myself in a lecture hall filled with young minds eager to 

learn about biological processes. I see myself working closely with students to investigate cellular 
phenomena and participating at meetings to discuss research, learn about others’ findings, and 
form collaborations. I see myself taking part in community-based workshops to encourage trust, 
learning, and unity. In short, I hope to use my graduate training to prepare for a faculty position at 
an academic research institution that encourages science outreach. I have joined the  

 to gain more knowledge and experience in 
biological research so that I can apply my skills and make a lasting impact on society. 

My background has had a major influence on my desire to seek advanced scientific 
training. I have always had an inclination toward studying the sciences, which I believe stemmed 
from my desire to understand the natural world around me. I’ve always asked the “how” and “why” 
questions, wondering how a battery made my toy sing or why my body needs oxygen to survive. 
Although my early curiosities can be explained by introductory concepts in science, this was the 
behavior of a scientist in the making. As a first-generation college graduate and scientist, I 
absorbed much of my interest and excitement for science through self-guided learning and my 
mentors’ enthusiasm. I discovered that education beyond grade school and undergraduate school 
will allow me to continue pursuing my interests in science and using my knowledge to help others.   

As a high school student, I began my journey into higher education by exploring potential 
careers and volunteering my time at events such as the Special Olympics and Relay for Life. While 
shadowing a pathologist, I observed the microscopic differences between healthy and diseased 
cells for the first time and felt my passion for cell biology burgeoning. It was more than just the 
disease that caught my attention; I was drawn to the complex, molecular events that allowed 
healthy cells to remain healthy. What processes sustain normal cellular functioning and why might 
they fail? How does a cell defend itself? To explore my curiosities, I studied Biology at  

 and conducted two years of full-time research at  
 at the  

Intellectual Merit and Research Training  
During my undergraduate studies, I sought experiences to develop laboratory skills. I 

engaged in challenging lab courses that were intellectually stimulating and provided me with a 
well-rounded scientific education: for example, my Biology courses spanned diverse fields such 
as Immunology, Biochemistry, and Ecology. The small class sizes were particularly beneficial in 
allowing me to learn safe and effective lab techniques. I applied my lab skills and knowledge by 
working as a laboratory assistant for professors and pursuing an independent senior thesis project. 

Under mentorship from my Biochemistry Professor , I designed and 
genetically engineered a double mutant fusion protein. I selected the first protein through  

 previous finding that mutagenesis of cytokine human Interleukin-13 (hIL-13) at site 
11 from glutamic acid (E) to tyrosine (Y) enhances its binding to an overexpressed decoy receptor 
on glioblastoma cells. After reviewing the literature, I selected the second protein KillerRed 
because it fluoresces red when green light is absorbed and emits reactive oxygen species that 
induce cell death. I hypothesized that treating our decoy-expressing cells with a hIL-13.E11Y- 
KillerRed fusion would lead to high binding affinity and cell death upon green light exposure. I 
succeeded in designing the plasmid and generating, purifying, and verifying the fusion via PCR, 
fluorescence microscopy, and western blot analysis. I established the foundation for others to 
characterize the novel fusion protein hIL-13.E11Y-KillerRed and presented my project at  



 meeting. I enjoyed research at  and wanted more 
experience at a research intensive institution while learning about graduate training opportunities. 

Following graduation, I conducted two years of full-time research as a post-baccalaureate 
fellow in the laboratory of , in the  at . My 
primary project was to study cellular signaling mechanisms involved in innate immunity in 
response to viral infection. I was mentored by a talented post-doctoral fellow, . 
The goal of the project was to elucidate the biological roles of type I human interferon (IFN), a 
key cytokine instrumental for host innate immunity to virus infections, by determining IFN 
subtype and IFN stimulated gene (ISG) induction mechanisms that induce antiviral immunity. We 
hypothesized that different pathways of IFN induction would lead to distinct ISG gene expression 
and antiviral outcomes. Our findings provided evidence that IFN induction and signaling do not 
always restrict viral replication or cytopathic effects. In addition, IFN subtypes exhibit diverse 
induction patterns and lead to expression of different sets of ISGs depending on the cell type, virus, 
and amount of infecting virus. I presented our research to the scientific community at the  

 
Conducting research at the  allowed me to experience first-hand the life as a future 

research scientist. I learned to troubleshoot and optimize experimental conditions during the course 
of my project. I gained critical knowledge and experience by writing and publishing peer-reviewed 
manuscripts as a first and second author. My understanding of Immunology and Cell Biology was 
greatly expanded through seminars and the graduate level course Cellular and Molecular 
Mechanisms of Immunity. Working at the has prepared me immensely for graduate school 
where I will be expected to think critically, interpret data, troubleshoot experiments, and 
collaborate with colleagues. My research experience at  and the  motivated me to 
continue studying immunology and cellular signaling as a graduate student. 

Graduate training will provide me with opportunities to gain the expertise to become a 
future scientific leader. I am confident that I will reach my educational goals by learning from 
leading investigators at  I have met with several faculty members 
and discovered that my interests match with investigators such as  and Joel 

, who employ various biochemical and cell biology techniques to study cellular 
mechanisms in immunity. The Graduate Program  is designed to create innovative 
thinkers: for example, I will gain breadth and depth of biological knowledge through the rigorous 
coursework and apply what I learn by dissecting primary literature in lab- and program-specific 
journal clubs. As a  graduate student I will seek opportunities to present research 
findings to my I  colleagues and at national and international conferences. Finally, I 
will refine my teaching skills by assisting with Graduate  course lectures and 
participating in the Center for Integration of Research, Teaching, and Learning workshops that 
aim to enhance STEM teaching and build skills in teaching diverse student populations. 
Broader Impacts and Outreach Experience 

Outreach has been a significant part of my scientific journey and a way for me to express 
my love for science and appreciation for my mentors. At , I mentored high school students 
and peers as a tutor and lab assistant for many science courses. In the lab, I trained  
new research student and  post-bac and summer students. In addition, I mentored 
trainees in the  INRO and STEPUP programs that aim to provide research opportunities for 
underrepresented and disadvantaged student populations. My aims as a mentor have been to 1) 
disseminate key information regarding scientific training, 2) provide positive feedback and laud 



their accomplishments, 3) share my experiences, and 4) emphasize the importance of establishing 
relationships with mentors to enable them to set and achieve their goals.  

I have also reached out to those in the community. My family and I had very little exposure 
to scientific research. As a result, I have organized and taken part in events that encourage learning 
and expose others to science. I shared my experience as an undergraduate researcher and future 
aspirations with a  news reporter, which appeared on a local news channel and in the paper. 
This outreach experience allowed me to explain my work in a way that people of diverse 
educational backgrounds could understand. To facilitate communication between current  
students and Biology Alumni, I organized networking events that allowed us to investigate new 
opportunities in Biology. More recently, I participated in the USA Science and Engineering 
Festival as a “Virus stops here” Volunteer. I informed the public about the use of personal 
protective equipment, with hands-on demonstrations and viewing of inactivated pathogens using 
a microscope. I was thrilled to see the excitement that people of all ages shared for science. 

I am continuing as a scientific volunteer at . I chose to attend  because 
of its unique outreach programs and location in .  is filled with many brilliant 
scientists but surrounded by a community in need, which will provide me with ample opportunities 
to impact others. As a new member of , a group that aims to stimulate public 
interest in science, my first volunteer opportunity was at  where I conveyed 
my excitement for cell biology by giving an interactive demonstration to the public on the structure 
and function of neurons. It was rewarding to observe so much enthusiasm for cell biology. The 
proximity of  will also allow me to continue mentoring  students and invite 
interested students to tour my future lab and learn more about graduate research. I have arranged 
with  faculty that I will visit as a guest lecturer to present research and offer guidance to  
students. Many grade school children in  could benefit from similar mentorship. I have 
joined the e "local school outreach" committee so that I can facilitate the spread 
scientific knowledge to local schools, inform students about research and careers in science, and 
provide mentorship with a focus on women and minority students. I hope to inspire others to also 
become first generation graduates and scientists.  
Current and Future Aspirations 

Throughout my educational journey, my primary goal has been to learn as much as possible 
from those around me to prepare for a successful future in science. I define success as both 
applying what I learn to advance our understanding of the natural world and reciprocating the 
mentorship I have received by guiding others. Pursuing a career as a faculty member at an 
academic research institution will allow me to contribute scientific knowledge, help students reach 
their goals, communicate findings to others, and thereby achieve the success I hope to attain.  

My research and outreach experiences have largely influenced my future goals. The 
mentorship I received from Drs.  helped me grow as a scientist and 
inspired me to create my own path in advanced education, encouraging me to pursue my interests 
in cell biology and immunology in graduate school. Conducting research at a small, primarily 
undergraduate college and an intensive research institution has been helpful in allowing me to 
refine my interests and have a well-rounded outlook on the scientific field. Following my graduate 
training I will gain more expertise and independence as a post-doctoral fellow before starting my 
career as a faculty member at an academic research institution. With the assistance of the National 
Science Foundation Graduate Research Fellowship Program I hope to further develop my skills so 
that I can push the boundaries in my future laboratory, collaborate internationally, make exciting 
biological discoveries, and share my findings and experience with others in society. 




