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ABSTRACT 

Alpha-1-Antitrypsin (A1AT) Deficiency (A1AD) is a genetic 
condition that often leads to emphysema, liver disease, and 
other ailments.  This condition is caused by mutations in the 
SERPINA1 gene resulting in amino acid substitutions in the 
A1AT protein sequence and misfolding of A1AT which in 
“normal” form is a potent inhibitor of human neutrophil 
elastase (HNE).  This causes a reduction of the A1AT in the 
blood stream and ultimately the lungs and also may result in 
toxicity to the hepatocytes that may lead to liver damage. 

Given that different forms of A1AT (of which more than 120 
have been identified) may exhibit different inhibitory 
properties, a potential new method of diagnosis of A1AD might 
exploit differences in the inhibition kinetics of the different 
forms.  Towards this end, experimentation and modeling of the 
reaction of porcine pancreatic elastase (PPE), a commonly used 
surrogate of HNE, and the normal form of A1AT were 
conducted by co-incubating these proteins with a synthetic 
substrate, and modeling of kinetics was completed.  In an effort 
to produce stocks of different forms of A1AT that could 
subsequently be used in inhibition studies, bacterial plasmids 
were developed that contain the M, Z, and null Hong Kong 
(HK) forms of A1AT, and their sequences were confirmed.  
During the production of these plasmids, several potential 
problems associated with the recombinant techniques being 
used were identified, and based on these, new devices were 
designed/produced, and proof-of-concepts were demonstrated.   

Through this work, the skills needed to develop recombinant 
DNA, produce protein, conduct enzyme inhibition studies, 
analyze and apply models to data, and explore new avenues of 
diagnostics were acquired. This significant groundwork has 
established a foundation upon which the group will continue to 
build and make contributions towards the advancement of new 
protocols for the detection of A1AD. 
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