Biology

PhD Personal Statement Example

Field: Molecular Biology and Biochemistry

What this essay does: Opens with a specific dateable lab moment. Names the PI, institution,
technique, and result in the first paragraph. States the research question precisely in paragraph two.
Explains the choice of doctoral program over alternatives. Closes with a named trajectory, not a
generic aspiration.

The protein band should not have been there. | had spent six weeks designing an assay to detect Sanl
ubiquitin-ligase activity in a reconstructed E. coli system, and the western blot | was running that
Tuesday afternoon in Dr. Rachel Kim's lab at Northwestern was supposed to show a clean negative
control. Instead, there was a faint but unmistakable band at 34 kDa, exactly where | would expect to see
it if the ubiquitin pathway had reconstituted spontaneously. Dr. Kim looked at the image for a long
moment and then said: "Run it again with three biological replicates. If it holds, that is your thesis." It
held.

| am applying to the PhD program in Molecular Biology and Biochemistry at Stanford University
because | want to build on that finding under the mentorship of Professor David Chen, whose work on
substrate specificity in the ubiquitin-proteasome system directly intersects with the questions my data
raised. My central research question is why the ubiquitin modification pathway, which evolved
exclusively in eukaryotes, can achieve partia reconstitution in a prokaryotic host, and what that
reconstitution reveals about the minimal molecular requirements for ubiquitin-substrate recognition.

My undergraduate research in the Kim lab gave me the technical foundation to pursue this question.
Over three years, | became proficient in bacterial and yeast transformation, PCR-based cloning,
site-directed mutagenesis, co-immunoprecipitation, and quantitative western blotting. 1 also wrote the
grant proposal that secured a Mary Gates Research Scholarship to fund my independent E. coli
reconstitution project, which gave me direct experience in experimental design, budget management,
and scientific writing under review. The work resulting from that scholarship was accepted for a poster
presentation at the 2026 American Society for Biochemistry and Molecular Biology annual meeting.

What drew me specifically to doctoral research rather than a master's program or industry position is
the timeline. The question of ubiquitin reconstitution cannot be answered in two years, and it cannot be
answered in a setting where project goals are determined by commercial relevance. It requires the
freedom to follow unexpected results like the one | found that Tuesday afternoon, the institutional
support to run three hundred more replicates if necessary, and advisors who understand that the most



important findings are often the ones that contradict the experimental design. | am looking for five
years of exactly that.

My long-term goal is to establish an independent research program investigating the evolution of
protein quality control mechanisms, with a focus on how organisms repurpose conserved molecular
machinery under novel cellular pressures. | intend to use Stanford's structural biology core facilities to
combine my biochemical approach with cryo-EM data on ubiquitin-ligase conformational states, a
methodological expansion that is not possible at my current institution. | am also interested in Professor
Chen's lab's collaboration with the Stanford Neurodegenerative Disease Research Center, because
aberrant ubiquitin pathway activity is implicated in both Parkinson's and Huntington's disease, and |
want my basic science work to remain in contact with clinical questions.

| am ready to commit the next five years to a single question. The protein band that appeared in the
wrong lane has not |eft my mind in eight months. | want to find out what it means.
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