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P-HYDROXYPHYNYLACETATE, HPAH-REDUCTASE COMPONENT, DISEASE

BIOMARKERS

Activating allosteric enzyme modulation can trigger a concentration-dependent
arise in biocatalytic substrate conversion rates. Clearly, allosteric activation is attractive
for biotechnology, since related larger product yields will give better process
productivity. For amperometric enzyme biosensing, an increased protein biocatalysis
facilitates signal amplification and thus improved detection of substrate and/or effector.
Realization of advanced amperometric substrate and enzyme effector biosensing for an
activating molecule that was, at the same time, appealing as a potential disease
biomarker, was actually the main objective of this thesis work.

The enzyme system explored in this project was a well-studied bacterial
reductase, namely Acinetobacter baumannii C1 that had been shown to convert NADH
into NAD™ and to react faster in the presence of effector p-hydroxy-phenylacetate (p-
HPA). From the medical point of view, it was important that p-HPA has relevance as a
disease biomarker, in that its urinary elevation is, for instance, reported as a sign of a

critical bacterial imbalance in the digestion system on various brain pathologies, too.



IV

As reductase, C1 needs efficient redox recycling for cyclic NADH biocatalysis,
which usually is reached via reaction with dissolved oxygen. A side product of
continuous C1 action is then detectable, hydrogen peroxide, H2O,. In immobilized
biosensor configurations artificial redox partners may be offered to C1 for redox
recycling and sensing. Within this frame work, the practical thesis work successfully
accomplished:

e Cl-based amperometric NADH and p-HPA biosensing, with the enzyme
reacting in solution with substrate, Oz and effector and cathodic Prussian blue-
modified screen-printed electrodes in charge of quantification of liberated szz.

e Cl-based amperometric NADH and p-HPA biosensing, with the enzyme fixed

inan Osmiuﬁl (IIT)-based redox polymer and biocatalysis quantified with and
without allosteric activation via Os (II)/(III) redox transfer at the electrode.

e Application of Os (III) redox polymer/C1 biosenso‘rs for the quantification of
traces of the disease biomarker p-HPA in model and artificial urine samples.

The above achievements are seen as the foundation of a simple and cheap urinary p-
HPA analysis that may be integrated on screen-printed electrode platforms into glucose

meter-type portable healthcare devices, and as such serve for personal home

inspections.
School of Chemistry Student’s Signature So'm(/ o | €0m/ﬁ/7077k m’y
Academic Year 2018 Advisor’s Signature )

Co-advisor’s Signature MM& J JZ'»M\






