Abstract
Project Code: RSA5480023
Project Title: Molecular Approach to Viper Venoms
Investigator: Ponlapat Rojnuckarin, Department of Medicine, Faculty of Medicine,
Chulalongkorn University
E-mail Address: rojnuckarinp@gmail.com

Project Period: 15 June 2014 to 14 June 2017

Snakebite is still a major global public health problem. Although antivenom
promptly neutralizes venom-induced coagulopathy, it cannot reverse tissue necrosis
and renal failure. As viper venom is a rich source of innumerable proteins with
diverse effects on human biology, venom research yields not only insights in
snakebite management, but also clinically useful derivatives from snake venoms.

From the library of Green pit viper venom glands, a novel snake venom
metalloproteinase (SVMP), albolamin, was cloned. The recombinant protein could
digest collagen and inhibit collagen-induced platelet aggregation. Additionally, serine
proteases, GPV-TLs, were cloned and characterized. The proteins could cleaved
fibrinopeptide B from fibrinogen and had potentials to be diagnostic agents.
Mutagenetic studies showed an important role of the exosite of the proteins. These
data may be helpful for future protein engineering.

Next-Generation Sequencing (NGS) of mRNA from Myanmar Russell viper
(MRV) venom glands was performed on lllumina HiSeq2000 platform. After de novo
assembly using the Trinity software, the transcripts were annotated through BlastN
and BlastX. SVMPs were the most abundant toxin transcripts, which were
disintegrin (75%), type P-lll (25%) and type P-ll SVMPs (0.002 %). Isoform
differences in SVMPs were detectable between snake genders supporting the use
venoms of both sexes for the preparation of antivenom. In addition, novel tripeptide
SVMP inhibitors (SVMPIs) were discovered and 2 tripeptides, pERW and pEKW,
were isolated from the venom. These inhibitors completely inhibited the proteolytic
activities of purified MRV SVMPs, RVV-X and Daborhagin, at 5 mM concentration
suggesting that they deserved further studies for development of a therapy for
Russell’s viper envenoming.
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