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Serpins as therapy: From virus to man
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Serpins have critical regulatory roles in coagulation and inflammatory pathways. These ubiquitous regulators are present in
organisms from viruses to horseshoe crabs and to mammals, representing a large percentage of circulating proteins in the
blood. The impact of serpins on normal physiological function and homeostasis is evident in patients with genetic mutations
that case severe disorders such as deficiency in alphal antitrypsin and neuroserpin and lethal sepsis with disseminated
intravascular coagulation (DIC) where there is serpindys regulation. Modification of serpin activity is used for treating some
clinical disorders, e.g. heparin is used to decrease clotting through activation of antithrombin (AT III) and AAT replacement
which is given to patients with genetic deficiency and emphysema. Prior studies have also reported the use of N terminal
serpin peptides for treatment in sepsis and HIV. Our research group has been examining virus-derived serpins as potential
therapeutics. Prior work beginning with our original studies with the Myxomaviralserpin, Serp-1, have demonstrated
significant reductions in vascular disease with Serp-1 treatment in models of arterial balloon angioplasty and in aortic, renal
and cardiac transplants in rodent models. Serp-1 treatment improved mortality in lethal Mouse gamma herpes virus (MHV68)
in interferon gamma receptor (IFNgR) knockout mice. and mouse adapted Zaire Ebola infection with associated reduced
pulmonary hemorrhage, and congestion Serp-1 has also been tested in a phase 2A clinical trial after coronary stent implant
with a demonstrated significant reduction in markers for myocardial damage, related work with mammalian serpins such as
NSP have also demonstrated anti-inflammatory activity in animal models. In recent work we have assessed the capacity of Viral
and mammalian serpin reactive center loop (RCL) peptides to expand serpin functions and to reduce inflammatory responses
with significant reductions in plaque growth in a aortic transplant model. In conclusion, viral serpins have evolved over many
millions of years to form highly eflicient regulators of host central inflammatory pathways, identifying new therapeutic targets
and potential function as anti-inflammatory protein drugs.
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