
Title- Dissecting COMPASS, a molecular machine that controls cell fates 



identified follow-up experiments that will clarify our molecular understanding of COMPASS 
behavior.  
My lab has identified which parts of the COMPASS complex are reorganized during yeast 
differentiation. To do this, we have used an approach that eliminates specific proteins of 
COMPASS using genetic deletions. We then look to see if the mutant yeast is capable of 
completing the differentiation process. If it is unable to complete the process, the protein deleted 
is most likely an essential part of this process. This simple experimental approach has been 
executed by undergraduate research students and has led to some surprising discoveries for 
COMPASS protein function. I, along with my undergraduate researchers, wish to perform follow-
up analyses on these results by specifically measuring COMPASS re-organization during the 
differentiation process (Aim 1). To accomplish this Aim, I will leverage my previous successes 
using highly sensitive molecular measurements. 
In addition to identifying new roles for COMPASS proteins during differentiation, I have also 
observed destruction of the critical COMPASS protein Set1. Cells will frequently destroy 
proteins during differentiation to ensure that there is no backtracking after meeting important 
milestones. Our results suggest that destroying Set1 is a critical part of executing the 
differentiation program efficiently. I wish to assess if this is true by arresting cell differentiation at 
various milestones and then measuring if Set1 is still destroyed in the same way (Aim 2). 
Statement of Procedures/Methodology 
Aim 1- Identify how COMPASS is re-organized during differentiation 
In this Aim, I will couple my expertise in yeast differentiation with a technique that I have 
previously published called chromatin immunoprecipitation (ChIP). In general, there are two 
ways that you can measure proteins; you can either measure protein abundance or measure 
protein location. While both approaches have their advantages, ChIP is appropriate to 
determine protein location along each chromosome. My lab has successfully performed ChIP 
analyses for Set1 (Law and Finger, 2017) and will extend these published results by 
determining how Set1 is moved during differentiation.  
To analyze ChIP experiments you typically need to have some idea of where the protein may be 
located. Since the goal of our experiment is to identify how Set1 moves to new, previously 
unknown locations during differentiation, I need to use an unbiased analysis approach. 
Therefore, I will merge our ChIP experiments with next-generation sequencing (ChIP-seq). 
When coupled to ChIP, next-generation sequencing allows you to measure protein abundance 
along every chromosome in the cell simultaneously. I have recently published ChIP-seq 
analyses and therefore do not anticipate any significant issues in this approach (Law and Finger, 
2017). In this Aim, students will be involved in data analyses and interpretation, as it requires a 
minimal understanding of genetics and computational approaches for successful completion. 
Aim 2- Determine if COMPASS protein destruction is part its remodeling 
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