BROAD GOALS AND PERSONAL BRANDING

TRANSITIONS

Instead of a traditional chronological ordering,
author uses a more thematic grouping of
experiences and transitioning.

This choice both helps them walk the readers

through overlapping research timelines and gives

them a chance to highlight the meaning of their
experiences.

RESEARCH EXPERIENCE 1

In the specifics of this research experience, the
author points out the goals of the project, the
techniques and skills learned and improved.

They also highlight the meaning and show how
the meaning happened. Name drops specifics of
techniques without over adding the details.

Ends with meaning of the output of the research

thus far, which is the presentation.

RESEARCH EXPERIENCE 2
Starts off with a meaning cap before going into
the gory details.

In the details, the author points out a specific
research goal of “with greater accuracy”.

Finishes the experience with more meaning, in

terms of what was learned and also
accomplishments gained

RESEARCH EXPERIENCE 3

At the end of this experience, the author goes in

depth about more accomplishments and

improvements in scientific communication, a key

part of a PhD.

BROAD GOALS AND PERSONAL BRANDING
Reiterating their goals while emphasizing match

with the program.

The rest of this paragraph elaborates on their
goals, which are specific enough to be real and
genuine, without being so specific that this could
only be done in one lab.

PROGRAM OF INTEREST
Highlighting the program match with specifics

of the program, such as the clinical curriculum.

BROAD GOALS AND PERSONAL BRANDING

Career goals reiterated

WRAP-UP
Concluding with a personal touch

My personal and research experiences have inspired me to pursue a doctoral degree in
Medical Engineering and Medical Physics to focus on translational applications of neuroimaging,
with the ultimate goal of continuing my research career as a principal investigator. By developing
methods to study the mechanisms behind various neuropsychiatric diseases, | aspire to bridge the
gap between invasive but effective engineering methods and translational neuroscience to better
understand neuronal signals in human neuropsychiatric disease.

Through a variety of research experiences, | developed a highly interdisciplinary skill set
that has shaped my scientific approach as well as my goals for my graduate and postgraduate
career. After joining the Bioelectronics Group at MIT with my own research proposal, |
transitioned to working on a related project on developing fiber-based microelectronics to
investigate the effects of neural activity in Parkinson’s Disease due to the costs associated with
starting a new line of animal work. | am currently being mentored by Professor _to
incorporate elements of my original proposal into existing research plans. My work focuses on
quantifying the immunomodulatory effects of optogenetically activating neurons at various
locations along the gastrointestinal tract, vagus nerve, and central nervous system and will
broadly contribute to the development of microelectronics to investigate how neural activity
affects the spread of pathologic proteins in Parkinson’s Disease. Through my project, | was able to
gain valuable experience in experimental design, animal handling, and the process of developing
biocompatible devices. | conducted literature searches to develop an understanding of current
work relevant to my subproject and designed optogenetic experiments accordingly. | then
fabricated flexible microelectronic devices capable of activating neurons with high spatiotemporal
resolution, characterized their electrical and mechanical properties, and surgically implanted
these devices for optogenetic stimulation under the supervision of senior doctoral students in the
lab. | also performed immunohistochemistry to visualize changes in inflammatory cytokine
expression in the brain and proximal small intestine following the induction of a Parkinson’s
Disease model and developed image analysis protocols to quantify my experimental results.
Lastly, | presented preliminary results at MIT’s Bioengineering Research Symposium and MIT’s
SuperUROP Exhibition in May 2023.

My research training has also included opportunities in cancer and cell biology that
contributed to my development as a scientist and an engineer. For the last two and a half years, |

have worked with Dr. _ aresearch scientist at
_, to investigate the biophysics of cell division. With Dr. , | not only

learned molecular biology techniques including cell culture, viral transfection, and live-cell
imaging, but | also developed a foundation for how to develop scientific hypotheses. To better
understand how the biophysical properties of cancer cells affect their response to various
treatment regimens, | conducted experiments using suspended microchannel resonators,
contributed to the design and construction of optical systems, and streamlined existing signal
processing procedures to determine the dry mass and dry density of single leukemia cells. | then
developed a pipeline for image analysis relating to cell morphology and microrheology and
automated the quantification of membrane changes in cytokinesis with greater accuracy,
efficiency, and consistency than previously described in literature. Overall, | learned to design
experiments effectively and to construct a logically cohesive narrative through the process of
developing a project, collecting experimental data, and co-authoring a manuscript. My work with
Dr. _ has led to co-authorship on an eLife publication detailing the changes in dry mass
and dry density as leukemia cells undergo mitosis as well as a publication on the biophysics of
plasma membrane accumulation during cytokinesis.

Alongside my research experiences in biological instrumentation and cell biology, | rounded
out my skill set by gaining further experience in computational biology through a project with Dr.

, aclinical investigator at . Though in vivo studies suggest that aged
hematopoietic stem cells exhibit lower self-renewal ability as well as a differentiation bias
towards myeloid-lineage cells, differentiation in most model systems is classically viewed as the
same process regardless of stage of life. | applied skills from my computer science courses to
single-cell transcriptomics to investigate the dynamics of hematopoietic differentiation across the
human lifespan and construct a more representative model of hematopoietic differentiation. |
independently familiarized myself with commonly used techniques in computational biology,
developed a computational framework to identify statistically significant differences in gene
expression along various differentiation trajectories, and maintained an ongoing research
progress presentation to discuss the state of my project weekly with Dr. l | further developed my
scientific communication skills by contributing to figures involved in a Research Performance
Progress Report for a Department of Defense grant. | will compose a manuscript upon completion
of this project for submission to a journal as the lead author and will present a poster at the annual
meeting for the American Society for Cell Biology in December.

| hope to continue developing my interdisciplinary experiences in computer science,
electrical engineering, and biology by conducting research that addresses critical challenges in
neuroimaging and contribute to the advancement of our understanding of the human brain as a
graduate student in the HST program. In graduate school, | aim to work on computational and
hardware methods to address the inverse problems associated with existing non-invasive
neuroimaging such as electro- and magnetoencephalography. | am especially excited by the
potential for developing multimodal imaging that leverages newer imaging methods, such as
magnetic particle imaging, in conjunction with well-established imaging techniques in order to
provide better spatiotemporal resolution of neuronal signaling. | am also interested in developing
methods of invasive fiber-based neuroimaging to better understand the molecular mechanisms
underlying neuropsychiatric disorders. Though invasive neuroimaging is less likely to be directly
translational, a better understanding of the correlations between invasive and noninvasive
measurements may still provide greater insight in clinical settings.

HST’s Neuroimaging Training Program would uniquely support my research goals by
focusing my graduate education towards research that leads to clinically relevant commercial
products and services. HST’s clinical curriculum was also especially appealing to me; though | find
neuroscience inherently fascinating, | still hope to gain clinical experience in order to conduct
research in a way that centers the patients whose disease | am studying. After graduate school, |
aim to continue my research career by pursuing postdoctoral and faculty positions that would
allow me to pursue translational neuroscience research from an academic perspective. The
professional perspective provided by HST’s medical clerkship and medical colloquia events would
be particularly useful for my long-term goals, as | would be able to familiarize myself with the
current state of translational research and clinical care as a graduate student while also building
professional connections vital for continued collaborations as | become an independent
researcher.

As | finish my undergraduate studies, | am ever-cognizant of the incredible support from
doctors, researchers, and mentors that allowed me to recover fully from my own brush with
neuropsychiatric disease and return to a research career. | hope that | will be able to continue
calling the MIT-Harvard community my home as | work towards giving back to future patients as a
student in HST’s program.




