Biosensora izveide karboanhidrazes IX noteik$anai
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Karboanhidraze IX (CA IX) ir proteins, ko var izmantot ka biomarkieri laundabigu audz&ju
diagnostika plasam audzgju klastam, pieméram, plausu, resnas zarnas, kriits, urinpiiSla, olnicu,
smadzenu u.c. audzgju.

Sis pétfjums apraksta jauna, Ipasi jiitiga elektrokimiska biosensora izstrades procesu, lai noteiktu CA
IX. Lai parbauditu biosensora darbibas principus, tika izstradata tris elektrodu sistéma ar plakanu
divdimensionalu un telpisku trisdimensionalu zelta darba elektrodu, ka ari ieviesta icksgja kontroles
procediira, izmantojot luminola/tidenraZza peroksida fotoluminiscences intensitates merijjumus reakcija
ar enzimu - redisu peroksidazi. Izmantojot cikliskas voltammetrijas metodi tika pétita CA IX signala
izmainas atkariba no koncentracijas, izmantojot potencialu -0.2V...0.7V un sken&$anas atrumu 0.05
V/s. CA IX koncentracijas noteikSanai izmantota standartSskidumu kalibracijas taisne. Signalu var
apstiprinat izmantojot optisko sensoru, kas detekte luminiscences signala intensitati atkariba no CA 1X
koncentracijas.

Lidzsing&jie 3-dimensiju elektrodu sisteémas pétijumi ir paradijusi, ka sistémas detekcijas robeza var tikt
palielinata vairak neka 230000 reizes (salidzinot ar 2D elektrodu), paradot augstu potencialu audz&ju
diagnostikas iekartu izstadei, ka ari citu patogénu augstas detektésanas jutibas sensoru izgatavosanai.

Development of a biosensor for the detection of carbonic anhydrase 1X
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Carbonic anhydrase 1X (CA 1X) is a protein that can be used to indicate the presence of a large set of
malignant tumours (like the lung, colon, breast, bladder, ovaries, brain tumours etc.). For this reason, it
is a promising bio market for early malignant tumour diagnostics.

This research investigates the process of development of a novel hight-sensitive electrochemical
biosensor based on CA IX detection. To show a proof of principle, we developed a three-electrode
system with a planar 2-dimensional and truly 3-dimensional gold-plated working electrodes and
introduced an internal process control via photoluminescence intensity measurements, based on
luminol/hydrogen peroxide generated redox process catalysed by an enzyme - horseradish peroxidase.
By using cyclic voltammetry, we studied signal changes depending on CA IX concentrations by using
a potential range of -0.2/0.7V and a scan rate of 0.05 V/s, which resulted in a signal peak generated by
the system. A standard solution scale was used to calculate the CA IX concentration. Furthermore, this
signal detection can be confirmed via the optical sensor by measuring the intensity of the luminol-
indicated photoluminescence reaction.

Finally, the concept of a 3D electrode system has been shown to increase the limit of detection in a test
system more than 230 000 times compared to a planar 2D electrode, showing high potential for use in
early cancer diagnostics and other high-sensitivity pathogen detection sensor development.
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