
 2

PI:  Tom Huxford Campus:  San Diego State University 
Project Title:  Biochemical comparison of human and fly IkappaB kinases
 

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 overall objective of the proposed research is to use a comparison study of two functionally related 
kinases, the human and fly orthologs of the IκB kinase beta subunit, in order to determine the source of 
differences in their specificity, activity, and regulation. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The IκB kinase complex (IKK) is a key integrator of multiple pro-inflammatory signals.  Activation of 
IKK by cytokines, growth factors, bacterial or viral infection, or chemotherapeutic drugs induces a strong 
cell survival program mediated by transcription factor NF-κB.  Due to its placement upstream of the 
potent transcriptional activator NF-κB, IKK plays a vital role in regulating appropriate levels of 
inflammation, innate and adaptive immune responses, and inhibition of apoptosis.  Misregulation of IKK 
can lead to chronic inflammatory states such as those observed in patients with arthritis, asthma, and 
inflammatory bowel disease.  Furthermore, chronically inflamed tissue has now been shown to function 
as a hotbed for tumor formation and growth.  This is thought to result from the abundance of pro-survival 
factors induced by NF-κB in the inflamed tissues.  Blocking IKK has been shown to inhibit spontaneous 
tumorigenesis and IKK is now a major target for cancer drug discovery.  In this proposal, we describe 
experiments whose aim is to determine the elements that confer substrate specificity in IKK.  To this end, 
we will compare recombinant human and fruit fly Drosophila melanogaster IKKβ proteins against 
substrates from both species.  We will use protein engineering techniques combined with biochemical 
assays to identify the regions responsible for substrate specificity, activity, and regulation in the 
respective kinases.  This understanding will serve to direct our future efforts aimed at structural 
characterization of IKK and development of novel structure-based kinase inhibitors.  

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.                                                                                             
A healthy human immune system is capable of identifying early tumor cells and inducing their death.  
The flip side of cell death is cell survival.  Cell survival involves recruitment of factors and expression of 
genetically encoded instructions that promote inflammation, wound healing, and defense against 
infection.  Like cell death, cell survival is necessary for the maintenance of human health.  However, cell 
survival can be a bad thing if not properly regulated.  If unchecked it can lead to chronic inflammatory 
diseases such as arthritis, asthma, and colitis.  Furthermore, these sites of chronic inflammation have been 
shown to function as hotbeds for tumor formation and growth as these environments naturally inhibit cell 
death.  One key element of cell survival is the transcription factor NF-κB signal transduction pathway.  
Within this chain of communicating factors, the enzyme complex known as IκB kinase (IKK) regulates 
NF-κB-dependent cell survival.  We have recently succeeded in purifying human IKK beta subunit as 
well as its related protein in fruit flies.  Interestingly, although the two factors exhibit many similar 
biological functions and structural characteristics, the chemistry that they perform differs significantly.  
We propose to compare the activities of these two related IKK proteins in order to identify the 
mechanism of IKK-induced cell survival.  This project will lay the groundwork for the design of small 
molecular IKK inhibitors and modulators which cold serve to better regulate cell survival in the future. 


