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Modern biosensors can be miniaturized, mass produced and easily transported. They can measure analytes in 
real-time, which is extremely useful for monitoring rapid changes in biological fluids.  

Enzyme paper-based sensors have become a promising platform for lab-on-a-chip devices, offering high 
selectivity and sensitivity for application areas such as, health diagnostic, food quality control and environmental 
monitoring.(1,2) This is mainly related to their simplicity, portability and low-cost associated with the high 
selectivity of enzymes that enable the determination of single analyte species in complex mixtures. In order to 
operate, enzymes must be optimized to catalyze a specific biochemical reaction and be stable under the normal 
operating conditions. Therefore, designing enzyme-based biosensors requires consideration of both the target 
enzyme and the complexity of the matrix in which the analyte will be measured.  

Pyranose 2-oxidases (P2Oxs) are flavoproteins that catalyze the oxidation of glucose and other aldopyranoses 
with concomitant reduction of O2 to H2O2. P2Oxs can be employed for the determination of 1,5-anhydro-D-
glucitol (1,5-AG), a natural analogue of D-glucose present in human cerebrospinal fluid and in serum (3). It is 
known that a decrease of this compound in serum is related with hyperglycemia or renal dysfunction and P2Oxs 
can be used as a biosensor of glycemic control in diabetes mellitus, with improved sensitivity as compared with 
current devices. 

In this proposal protein engineering approaches will be followed to improve the efficiency and stability of the 
enzyme AsP2Ox from Arthrobacter siccitolerans towards their successful application in cost-effective portable 
biosensor devices This enzyme, the first from bacterial origin, was recently characterized in our lab and showed 
many advantages as compared with known glucose oxidases. (4) Previous work was performed in the 
optimization and validation of mutagenesis protocols of AsP2Ox, cell growth in 96 well plates and robotic high-
throughput assays and after one round of evolution a hit enzyme was found with improved catalytic efficiency for 
glucose. (5) In this proposal new rounds of mutagenesis and screening will be accomplished to improve the 
properties of the enzyme of interest. Paper-based immobilization will be performed to improve its stability and 
allow for its recyclability toward the construction of a sensing device for glucose detection. 
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