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Introduction

This application is requesting one course release for the Fall 2021 semester to prepare
manuscripts for publication. The resulting manuscripts will include Stockton University
undergraduate students as coauthors and are the continuation of ongoing active research projects
in my laboratory.

Project background and aims

Research in my laboratory is focused on understanding how cells respond to their environment
to make the correct decisions about their ultimate fate. Cell fate decisions rely upon faithfully
integrating external signaling cues with internal cellular states. In this manner, cells that contain
identical genetic blueprints (DNA) can develop into a wide range of tissues and organ systems.
Mistakes in signal interpretation can lead to severe consequences including developmental
defects or cancer.

If all cells contain the same DNA, then can they manifest different physical appearances? The
answer to this question lies in our current understanding of how genes interact with the
environment. While DNA provides the genetic code to construct all of the parts of an organism,
not all of the DNA blueprints are read by every single cell. One process that directs which parts
of DNA will be used in each cell type is termed epigenetics (‘epi-‘upon or above). Epigenetics is
analogous to the software on your computer. While two computers may be identical in make and
model (same DNA), they may run distinct software packages (different epigenetics). The long-
term goal of my research is to understand how epigenetics can be programmed and
reprogrammed to influence cell fate decisions.

To understand the complexities of epigenetics and cell fate decisions, my laboratory uses the
budding yeast Saccharomyces cerevisiae as an experimental model. While budding yeast are
commonly used in baking and brewing, they have been seminal in forwarding our understanding
of epigenetics and cell fate decisions. Importantly, yeast provide a facile experimental tool that is
ideally suited for immersive research projects with undergraduate students.

Recent work in my laboratory spearheaded by my undergraduate research team has uncovered
new functions for an epigenetic regulator termed COMPASS. COMPASS is a multi-subunit
complex that plays well-described and evolutionarily-conserved functions in epigenetic
modifications (BRIGGS et al. 2001; MILLER et al. 2001; KROGAN et al. 2002; BOA et al. 2003;
SCHNEIDER et al. 2005; DEHE AND GELI 2006). Using a systematic approach, we have found new
functions for individual COMPASS subunits in controlling cell fate decisions in yeast. This
proposal aims to disseminate these research findings by submitting two manuscripts for
publication in peer-reviewed scholarly research journals:

Aim 1 Complete remaining revisions for a manuscript titled “Distinct roles for COMPASS
subunits Swd1 and Swd3 during meiosis in Saccharomyces cerevisiag” that will be initially
submitted to the Genetics Society of America-sponsored journal Genetics in April 2021.

Aim 2 Prepare a second manuscript, tentatively titled “Genetic and metabolic analyses of
filamentous growth in Saccharomyces cerevisiae” for publication. Once completed, this
manuscript will be submitted to the Genetics Society of America-sponsored journal G3:
Genes, Genomes, Genetics or the Federation of European Microbiological Society-sponsored
journal FEMS Yeast Research.
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Background work already accomplished

We have collected all of the data and prepared a draft manuscript geared towards completing the
first proposed Aim. This draft manuscript includes former Stockton University student Miranda
Czymek as a coauthor. The manuscript is currently in its final revision stages and | anticipate
submitting the completed version to the Genetics Society of America journal Genetics in April
2021. This project describes COMPASS function during yeast meiosis and is compelling to a
broad range of experts in the field. In support of this, the results described in this manuscript were
the focus of an abstract that was accepted for an oral presentation at the premiere international
genetics conference (“The Allied Genetics Conference”), which was cancelled due to COVID-19.
Therefore, | am quite confident that the manuscript will garner editorial consideration and a
rigorous peer review process. While peer reviews are highly likely, there are no standards for how
long it will take to receive the reviews and prepare an adequate response to allow an accepted
publication. The journal Genetics states on their website that the average length of time from initial
submission to review is 35 days. However, based upon my previous experience and the ongoing
COVID-19 pandemic, this process can take 4-6 months. The course release will provide time to
address reviewers’ concerns, perform any additional experimental work, and resubmit the edited
manuscript for publication. If this manuscript is accepted and in print prior to the Fall 2021
semester, then | will focus all of my attention on completing Aim 2 of this proposal.

We have gathered most of the data and are in initial manuscript preparation stages for the second
proposed Aim. The final version of this manuscript will include current and former Stockton
undergraduates Kai Nguyen, Diana Sanchez-Zevallos, and Dominic Bates as coauthors. We are
currently organizing large datasets and preparing figures for this manuscript. | anticipate
completing this process by the end of May 2021 at which point | will address any experiments that
need to be added to the study during the Summer 2021 and anticipate manuscript preparation to
initiate in September 2021.

Methodology

Scientific publication requires that you document discoveries that your research has made and
identify how your discoveries fit into the bigger picture biological question. When preparing a
manuscript, my goal is to submit a clearly described and error-free document that reflects the care
and attention that | dedicate to laboratory experiments. This approach also facilitates the review
process, thus allowing the reviewers to focus on the content rather than carelessness. To
accomplish this lofty goal, | dedicate a tremendous amount of focus and time that is typically not
available when | am teaching a full course load.

To prepare a manuscript, | first need to analyze both quantitative and qualitative observations that
were generated in the laboratory. Following data analysis, | construct figures and data tables
which are the backbone of any scientific manuscript. After extensive review of the current
literature, | then begin writing the Methods and Results sections of the manuscript. The Discussion
section allows me to construct a model that integrates the discoveries that are described in the
Results with current knowledge on the topic. Finally, the Introduction and Abstract sections are
prepared based upon the ‘story’ that the manuscript is telling. Once the draft is completed, |
perform rigorous and careful editing and revising. Following my review, | send the manuscript to
colleagues that are willing to provide feedback. Typically, | will send the draft document to 2 or 3
individuals in a sequential manner. This allows the manuscript to get the close attention that it
needs for submission.
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The undergraduate students make contributions to each step of this process. They are most
immersed in data analysis and figure preparation and are often surprised when they experience
how much effort is put into preparing a professional-quality scientific manuscript. Despite the
added time and effort that this takes, ensuring that undergraduates make contributions to
manuscript preparation provides them with invaluable experience and understanding of what it
means to work as a professional scientist. When | can dedicate my full attention to this process
(for example during Summer months) | can initiate and submit a manuscript in a 4-6 week timeline.
During the semester, the process is much longer due to the high demands of a full teaching load.
This course release would therefore afford me the time that is needed to get this manuscript
submitted for review.

Project Outcomes

This project will result in dissemination of research findings in high profile, peer-reviewed, journals
that are sponsored by professional research societies. During previous academic terms, | have
maintained full teaching loads, developed two upper-level biology courses and a general studies
course, remained active in university and professional service, and mentored 22 undergraduate
students engaged in independent research projects. | anticipated preparing and submitting the
manuscript described in Aim 1 of this proposal during the Summer of 2020. This plan, and all
face-to-face undergraduate research opportunities in my laboratory, were interrupted by the
COVID-19 pandemic. Therefore, getting the undergraduate research projects back on track while
completing these manuscripts will take a significant time dedication. This course release would
allow me to continue to provide high-quality educational opportunities for undergraduate students
both in the classroom and laboratory while bolstering my scholarly activity.
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