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Improving organophosphate-hydrolyzing activity of human paraoxonase 1 by mutagenesis 
approach
Rajan K Tripathy and Abhay H Pande
National Institute of Pharmaceutical Education and Research (NIPER), India

Organophosphates OPs) are extremely toxic compounds that are commonly used as pesticides and also as chemical warfare 
nerve agents. OP compounds irreviserbilly inhibit neurotransmitter metabolizing enzyme, acetylcholinesterase (AChE). 

Inhibition of AChE results in severe cholinergic crisis caused by increased concentration of acetylcholine at the cholinergic 
nerve–nerve and nerve–muscle synapses. Some of the examples of toxic OPs are pesticides and chemical warfare nerve agents 
like malathion, chlorpyrifos-oxon, parathion, soman, sarin, etc. The current treatment of OP-poisoning includes combination 
of anti-cholinergic drugs together with quaternary oxime reactivators which is not much effective. Human paraoxonase 1 
(hPON1), a 40 kDa enzyme predominantly found associated with HDL in the blood circulation, can potentially hydrolyze 
numerous OPs and is thus considered as a promising catalytic scavenger candidate for the therapy of OP-poisoning. However, 
the OP-hydrolyzing capacity of native hPON1 is low. In an attempt to increase the OP-hydrolyzing capacity, random mutagenesis 
of recombinant human PON1 (rh-PON1) was carried out by both XL-1 Red mutator stain and error-prone PCR methods for 
two rounds of molecular evolution. The protein was expressed, purified and characterized. Some of the mutant in the second 
round of evolution showed 20-30 folds increase in OP-hydrolyzing activity. These novel mutants can be of therapeutic use 
against OP-poisoning.
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Towards industrial monitoring of enzymatic protein hydrolysis using infrared spectroscopy
Nils Kristian Afseth, Ingrid Måge, D Airado-Rodríguez and Ulrike Böcker 
Fisheries and Aquaculture Research, Norway

Enzymatic protein hydrolysis of by-products of marine and animal origin is an emerging industry world-wide. In both the 
animal and marine sectors, enzymatic protein hydrolysis has been a subject of focus for several years. Currently, there are 

several commercial companies that produce protein hydrolysates from by-products of various origins. The market potential is 
huge, ranging from feed and food to pharmaceuticals and cosmetics, and the process is one of several possibilities for meeting 
the expected future challenges of protein shortage in the world. One of the main challenges regarding industrial enzymatic 
protein hydrolysis is to provide stable and optimal product quality based on raw materials of highly variable composition. Rapid 
and robust tools to monitor raw material quality, the hydrolysis process and end-product quality are thus of great importance. 
There is, however, currently a lack of techniques to serve these purposes. When dealing with hydrolysis it is a crucial point to 
decide when to terminate the process and inactivate the enzymes. In this regard, infrared spectra are known to be sensitive 
probes for protein structure, and feasibility studies using rapid infrared and near-infrared sensors for monitoring of hydrolysis 
reactions carried out in our group have shown promising results. Namely an approach for infrared analysis based on thin 
dried films of protein hydrolysates has been adopted by our group to overcome sensitivity issues inherent to infrared spectra. 
Using this methodology, we are now able to monitor the enzymatic hydrolysis of by-products from salmonoid and chicken 
production based on spectral changes in the protein regions of the infrared spectra. The approach is rapid, easy to use, could be 
automated, and can potentially be implemented in low-cost instrumentation in industrial environments. In this presentation, 
the information obtained by means of infrared spectroscopy has been validated and correlated with results achieved by Size 
Exclusion Chromatography (SEC). In SEC, molecules are separated according to their size and molecular weight distribution 
profiles are easy to get. Thus, based on the combination of infrared spectra with SEC, a validated and reliable tool is provided 
to monitor enzymatic protein hydrolysis in rest materials from salmonoid and chicken production.
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