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Problem

Identification of virus receptors is crucial for understanding the pathogenesis of viral diseases. In 2003, a novel coronavirus was identified as the etiological agent for SARS, which had recently emerged as a serious disease threat in Southeast Asia. Angiotensin converting enzyme 2 (ACE2) was shortly thereafter determined to be a functional receptor for the SARS coronavirus.   While much investigation has taken place regarding the molecular biochemistry of the ACE2 protein and SARS coronavirus interaction, and some researchers have suggested pharmacological mechanisms involving, for example, ACE2 antibodies, there is a clear need in the art for effective inhibitors of the SARS coronaviral activity, and methods for rapidly screening libraries of compounds for such effectors.  

Solution

The present invention describes the functional use of SELDI-TOF Mass Spectrometry to accurately quantify enzymatic activity of ACE2, the enzymatic protein known to provide the vehicle for entry of the SARS coronavirus into cell, and to evaluate effectors (i.e. activators or inhibitors) of ACE2.  The present invention can then be used to screen for pharmacological inhibitors of SARS. The invention also provides a high throughput screening assay to identify pharmacological agents from libraries of SARS inhibitors. At this time, it appears only governments have interest in screening for SARS. 

SELDI-TOF Mass Spectrometry is an increasingly popular bio-analytical method due in part to the development of techniques that avoid protein fragmentation during the process of volatization (e.g. desorption) and ionization. The methods are suitable for analysis of pharmacological effectors of the renin-angiotensin system, and are particularly suitable for automation and high-throughput screening assay design. 
The advantages of using SELDI-TOF Mass Spectrometry are:

· High sensitivity, allowing measurement in less than 1µl plasma

· Potential for use long term course studies in animals and humans for chronic indications

· Utility as a prototype for other enzyme assays

· Basis for the development of high throughput systems for testing drugs that affect SARS

· The ability to identify multiple enzymatic activities in a complex sample mixture with high resolution. 

· Accurately quantify enzymatic activity of enzymes with known substrates

· Evaluate effectors (i.e. activators or inhibitors) of such enzymes, directly in native biological samples (e.g. saliva, blood plasma, urine, spinal fluid, or any body fluid, cell or tissue preparations, surfactants). 

· Use of natural substrate for enzyme activity which may replicate in vivo activity


Patent Status: US Patent Application no. 11/433,050 (publication no. 20060257861)
Stage of Development:  Laboratory data with knockout mice is available

