


lifetime and growth rate through the cell cycle would indicate that there are temporal regulators 
of microtubule lifetime. 
 

Aim 2: Determine the relationship between EB1 comet size and microtubule growth rate in 
cells. In vitro studies using tubulin purified from bovine brains have shown that as microtubule 
growth rate increases, the EB1 comet size increases, suggesting that the hydrolysis rate is 
constant [3]. My preliminary data from a limited range of microtubule growth rates in mitotic 
cells stably expressing EB1-GFP indicate that EB1 comet size does not scale with the growth 
rate, suggesting that the hydrolysis rate might be regulated in the cell. I will modulate 
microtubule growth rate through temperature changes and overexpression/knockouts of MAPs 
that have been implicated in modulating the growth rate in vitro (e.g. microtubule polymerase 
ChTOG). This approach will provide a wide range of microtubule growth rates, allowing me to 
determine the GTP-cap size in vivo throughout the cell cycle. If this relationship is the same as 
seen in vitro, it would indicate that a constant hydrolysis rate is maintained. A different 
relationship would imply active modulation of the hydrolysis rate by the cell.  
 

Aim 3: Determine if the EB1 comet size scales with microtubule lifetime in cells. Recent in 
vitro studies report that the size of the EB1 comet correlates with microtubule lifetime, with a 
larger cap signifying a more stable microtubule [4]. The key question is whether this relationship 
is maintained in cells. To address this question, I will measure microtubule lifetime and 
corresponding EB1 comet size to determine if a larger comet correlates with a more stable 
microtubule. If EB1 comet size scales with lifetime, it would indicate that the GTP-cap is the 
primary stabilizing feature, however if it is found that the EB1 comet size does not scale with 
lifetime, it indicates that the stabilizing cap is more complex than simply the nucleotide state. 
 

Addressing the above three aims will allow me to determine if cells modulate the hydrolysis rate 
to regulate microtubule lifetime. It is possible that the relationships I define in vivo are different 
from the ones established in vitro. Typically, in vitro studies are done with tubulin purified from 
mammalian brains, however it has been concluded that different isoforms and post-translational 
modifications can impact dynamics [1]. Therefore, I propose to purify tubulin from the same 
HeLa cells my in vivo experiments take place in. Then, I will characterize relationships in vitro 
to determine if inconsistencies can be attributed to the cell environment, and interaction with 
MAPs, or if the difference is an intrinsic property of the tubulin. 
 

Intellectual Merit and Boarder Impacts 
The unique aspect of my project is the direct correlation between in vivo and in vitro studies. My 
research will shed light on how microtubule dynamics are regulated throughout the cell cycle, 
which is imperative for fundamental knowledge of the cytoskeleton and how its diverse 
functions are regulated. Throughout my graduate career I will mentor undergraduate and 
graduate students in the lab, helping them navigate hypothesis testing and sharing my passion for 
addressing this fundamental gap in knowledge. In addition, my involvement in local outreach 
initiates provides me with a platform to educate younger generations on the fundamentals of cell 
biology and spark interest in the field. Through mentoring and completion of this project I will 
develop the necessary experience to mature into an exceptional scientist and mentor. 
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