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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.) The goal of this proposal is to identify protein interaction partners and define their relevance to 
the function of a specific transient receptor potential (TRP) ion channel implicated in the human disease 
known as Mucolipidosis IV. Key milestones will be to construct a gene library, to search this library for 
binding partners for the TRP channel, and to confirm that any identified binding protein is authentic. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:
One of the most exciting areas in cellular signal transduction research is the discovery of the transient 
receptor potential (TRP) superfamily of non-selective cation channels. The TRP channels compose of 
seven subfamily members and transduce a wide variety of sensory information such as pain, temperature, 
taste, vision, and sound. Among all TRPs, however, the TRPML (Mucolipin) subfamily is an interesting, 
but least understood members. It consists three proteins named TRPML1, -2 and -3. TRPML1 expression 
is detected in mammalian brain and mutations in this channel result in the central and peripheral nervous 
systems disorder known as Mucolipidosis IV. Previous studies have shown that TRPML1 plays a role in 
endo- and exo-cytic signaling events. We and others have observed that TRPML1 alters the cellular 
localization of its subfamily co-members. The compelling question we pose is, what protein interactors 
influence the localization or activity of TRPML1? We hypothesize that there exists such binding partners. 
We will test this hypothesis by performing protein interactome analysis using a yeast two-hybrid screen. 
We have successfully used this technique and recently reported new interaction partners for TRPV4, a 
different TRP channel member. Upon identification of putative binding partners for TRPML1, we will 
validate the interaction using biochemical and subcellular co-localization studies on mammalian cells. 
Data obtained from this proposal will set the stage for our long-term goal of investigating both the 
neurobiology and ion channel physiology of TRPML1 in the context of its role in brain diseases and how 
its protein interacting partners influence normal, or pathological processes.  

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
Our physical senses are constantly stimulated by the environment. Each cell in our body translates these 
sensations in a manner that we are able to interpret their meanings. Distinct sensory information is 
processed by proteins known as the transient receptor potential (TRP) ion channels. One very interesting 
TRP channel member, named Mucolipin-1, is proposed to be involved in transporting various proteins 
inside the cell that are destined for either recycling, or for destruction. Mutations that disable Mucolipin-
1’s normal channel activity cause the disease known as Mucolipidosis IV (ML4). This channel is present 
in major organs and tissues (brain, eye, heart, lung, liver, stomach, muscle). Therefore, ML4 sufferers 
typically have problems related to digestion, seeing, thinking and movement. Because of their very 
importance, channels like Mucolipin-1 are strictly regulated by cells through the help of specific protein 
binding partners. With this in mind, we then ask the question: what proteins bind and influence the 
channel’s distribution, recycling, destruction, or activity in cells? We will tackle this uncertainty using 
molecular and cellular biology techniques. Data obtained from this study will help us further understand 
the biological and physiological significance of Mucolipin-1 and its binding partners in humans. By 
virtue of their influential role on channel function, binding partners that could be identified in this study 
are potential drug targets that could help people suffering from ML4 and other related diseases. 


