BROAD STATEMENT OF GOALS & BRAND
Sets up overarching theme of interdisciplinary
research - this helps tie a diverse set of research
experiences into a cohesive narrative

This narrative is reinforced throughout the
document (highlighted in red) and links to their big-
picture goal of starting an interdisciplinary lab

They also include a brief mention of notable part of
their ’ ey (transferring schools)

RESEARCH EXPERIENCE 1

High-level introduction with overarching research
question (differences in cultured tissues) -
motivates why this research was done

Followed by nitty-gritty details, making sure to
describe their specific contributions

Discussing setbacks and how they overcame them
shows scientific robustness, passion, and growth

Lists major project-associated accomplishments
(presentations, publications, awards, etc.)

RESEARCH EXPERIENCE 2

This experience is discussed in less detail than
research experience 1, but is still linked to the
broader narrative of interdisciplinary science

TRANSITIONS

They do a great job of transitioning smoothly
between different research topics and fitting these
diverse experiences into their overarching
narrative

RESEARCH EXPERIENCE 3

This experience is also discussed in less detail, but
highlights different traits: being a self-starter,
independence, and a general passion for science
and learning

RESEARCH EXPERIENCE 4
This experience is discussed in most detail, likely

because it directly relates to their research interest

and professors-of-interest

They provide background information to help
support the in-depth discussion of their project and
contributions

This also continues to highlight that they are a self-
starter and independent, reinforcing their key
traits

FINAL TRANSITION %

To transition between their previous experiences
and their future goals, they return to their
overarching narrative and themes
(interdisciplinary science, diverse experiences, and
independence)

PROGRAM OF INTEREST

They discuss why the program is a good fit for them

from a broad (program values) and specific
(research areas, professors-of-interest)
perspective

They list 3 professors they are interested in
Finally, they wrap up by stating why they want to

do a PhD and how it will contribute to their long-
term goals (starting an interdisciplinary lab)

*

From playing viola in the MIT Chamber Music Society to turning my self-developed recipes
into a baking business, my curiosity for diverse experiences parallels my ambitions to take
part in interdisciplinary research. Freshman year, | entered the University of Texas at Austin
as a Presidential and Polymathic Scholar. However, when | found UT Austin’s curriculum not
as interdisciplinary as expected, | transferred to Cornell University to study Statistics and
Biological Sciences, concentrating in Genomics and Computational Biology. In my PhD, | wish
to leverage my experiences in both quantitative and life sciences to develop biological
technologies to better understand genomic variation, structure, and function. | believe the
MIT Bioengineering program is perfect for me to build an engineering foundation and pursue
interdisciplinary scientific training, with its stellar faculty and stimulating research
environment.

Initially uncertain of how to integrate my academic interests, | pursued statistics exclusively
through classes and bioengineering through research. At Cornell, | was curious about heart
valve disease and worked experimentally in _Iab from 2017-2020.
Since cells adherent on a plastic dish undergo different stresses than cells growing in an
organism, my undergraduate Honors Thesis focused on developing and validating a novel,
high-throughput 3D culture platform to examine the remodeling behavior of diseased and
calcified aortic valve cells. It was fascinating how with our 3D platform, we could observe
heart cells develop into beating pseudo-tissues. Using this platform, | characterized the
relationship between mechanical stress and tissue remodeling as well as examined how pro-
osteogenic stimulation dysregulates inflammation and extracellular matrix organization. |
assessed differential spatial and gene expression biomarkers to illustrate how our novel 3D
mechanically constrained platform is able to recapitulate tissue features and provides a more
biologically relevant model that can advance future therapeutic studies. Despite several
months of setbacks caused by experimental failure, a lab fungal epidemic, and the coronavirus
pandemic, | seized every opportunity to learn as much as possible, from light sheet microscopy
to protocol optimization and experimental design. In addition to receiving the Jane E. Brody
Undergraduate Research Award, the Ann S. and Robert R. Morley Student Research Fund, and
the CALS Alumni Association Grant, | won best poster in the Applied Sciences category at the
Cornell Undergraduate Research Board 9th Annual Fall Forum and presented at the 2019
Biomedical Engineering Society (BMES) Annual Meeting in Philadelphia, PA.

¥ Although | love performing experiments, | also wanted to apply what | was learning in my
computational biology classes to advance biomedical discoveries. To strengthen my
understanding of computational research, | chose to join _Iab in the 2018 summer
program at MD Anderson Cancer Center. | built a statistical model to predict drug targets in
different cancer types and validated the predictions in human cell culture. Running to the
tissue culture room to test hypotheses outputted by software | created was an enriching
experience, as it introduced me to the relational workflow between biologists and
informaticians. Fascinated by the potential for machine learning to identify possible disease
targets, | realized how invaluable it was to have a background in both experimental and
computational biology.

Y Yearning for more bioinformatics experience, | participated in the 2019 Harvard Medical

School Summer Institute in Biomedical Informatics, which introduced me to the cutting-edge
biotechnological research in Boston and helped hone my research areas of interest. In
_, | taught myself front-end web development languages and built a web-
based resource (genocat.tools) for researchers to browse genomic data visualization tools
(manuscript in progress). Curious about the intersection of informatics and medicine, | sought
out projects with Dr. Gabriel Brat, a trauma surgeon, and worked on evaluating open surgery
techniques by annotating surgery videos to feed into a learning algorithm. However, | quickly
realized that | was more interested in intersecting bioengineering, genomics, and
computational biology to explore molecular mechanisms. From the engaging lecture series at
the Harvard summer program, | grew amazed with how genomic variation informs cellular
phenotypes and saw great potential in how we can harness genetic material to develop
powerful biotechnologies to study the human genome.

* Wondering how to engineer genetic code to study genomic variation and regulation, | sought a

research technician position in the labs of at
Massachusetts General Hospital and currently work on optimizing the prime editing (PE)
technology. Prime editing addresses certain CRISPR limitations and allows for the
implementation of precise endogenous perturbations into human genomes. However, | found
designing PE experiments difficult and complicated. This motivated me to help develop
PrimeDesign (primedesign.pinellolab.partners.org), an open-source, user-friendly software, to
efficiently automate the design of optimized prime editing components for the scientific
community (published in Nature Communications). With my ultimate interest in identifying
the effects of genetic variation on cellular processes, | am currently working on an
experimental strategy to scale prime editing for pooled genetic screens to explore the
functional effects of SNPs and codon variants by performing in situ saturation mutagenesis.
One of our mutagenesis targets for assessing drug-resistant codon variants is BCR-ABL, a
fusion gene characteristic of leukemia patients. After running the computational analysis for
the experiments, | was amazed when | saw the T315|] mutation as one of the top hits in our
mutagenesis screen, as T3151 is a well characterized drug resistance mutation. What was
even more fascinating was when | realized the other top hits aren’t as common in humans
because they were more than one base mutation away from the wild-type amino acid. Seeing
our impressive results, | would be curious to apply our methodology to assess variants
identified by GWAS or the 1000 Genomes Project in human cell culture. From designing to
executing to analyzing these experiments, | saw how exciting and self-sufficient it was to work
on both the experimental and computational end as it allowed me to accelerate projects. Due
to my unique role in performing experiments and analysis, my lab mates frequently sought my
assistance and opinions on their projects, which often resulted in fascinating discussions that
constitute some of my most memorable times

Throughout my research experiences, | realized my passion for both experimental and
computational biology will not only make me a better cross-disciplinary communicator, but
also a well-rounded researcher. With my interest in innovating novel biological technologies
to study the relationships between genomic and transcriptomic variation, structure, and
function on cellular phenotypes, | am confident the MIT Bioengineering program is an
excellent fit for my research interests, being situated near an unique, dense, biotech
community and having many great faculty | want to work with. Specifically, | would like to
work with to apply my understanding of genetic engineering and
computational biology to extensively explore gene expression and regulation. I'm also
fascinated by the high throughput genomic screens and technologies developed by _
_Iab and am interested in ork on using integrative
data to identify how regulatory mechanisms impact disease. Upon completion of my PhD, |
envision running my own interdisciplinary group to make a tangible difference in the genomics
and precision medicine space from either an academic or industrial research position. | aspire
to be a leader in the scientific community with my unique experiences bridging experimental
and computational biology, and | believe MIT Bioengineering provides the perfect
environment for me to develop as a scientist.



