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	Text26: α-Amylase is a hydrolytic enzyme that catalyzes the conversion of starch to a mixture of glucose, maltose, maltotriose and dextrin. Thus as an early component of the human digestive process, the enzyme enables greater access to the carbon and energy stored in starch. The level of α-amylase activity in various human body fluids is of clinical importance [1-3] (e.g. in diabetes, pancreatitis and cancer research), while plant and microbial α-amylases are used as industrial enzymes [4]. In this paper, amylase activity was analyzed using a commercially available assay kit (EnzChek® Amylase Assay Kit, E-11954, Invitrogen). 






A fluorogenic assay principle is used to detect amylase activity with the EnzChek® Amylase Assay Kit. Besides detecting amylase activity, the assay also enables the screening for amylase inhibitors. 

A highly fluorescently-labeled starch derivative was used as substrate. This labeled starch exhibits low fluorescence brightness or fluorescence quenching caused by intramolecular effects imparted by the high degree of labeling (see “Assay principle” figure). As amylase degrades the substrate, the intensity (in Single Molecule Detection: countrate, CR) increases. This change in the molecular brightness can be easily detected with FluoroPoint.

Using the Single Molecule Detection approach and FluoroPoint, the assay was miniaturized from 200 µl down to 5µl. Additionally, the concentration of the reagents in the assay could be lowered thereby reducing reagent consumption by a factor of 600. For the miniaturized assay, the particle number derived by Fluorescence Distribution Analysis (FIDA) was determined to be the data output parameter with the lowest standard deviations.
	Text28: Amylase kinetics were assessed with different concentrations of α-amylase (from Bacillus subtilis).  The data shown in the “Enzyme titration” figure were generated by Fluorescence Intensity Distribution Analysis (FIDA). The assay was measured in 5 µl volumes with a measurement time of 2 sec with 5 replicates per time point. Amylase activity is reflected by an increase in the particle number.

A Z’ factor of 0.85 was achieved when working at the highest amylase concentration tested (6 mU/ml).


	Text23: Background
	Text25: Application
	Text27: Amylase kinetics: Enzyme titration
	Text29: Amylase kinetics: Substrate titration
	Text30: Kinetic measurements were performed at a constant amylase concentration of 6 mU/ml (α-amylase from Bacillus sp.), and increasing substrate concentrations in an assay volume of 5 µl. The data shown in the “Substrate Titration” figure were generated following Fluorescence Intensity Distribution Analysis (FIDA). The assay was analyzed in the miniaturized format (5 µl) with a measurement time of 2 seconds per time point.

	Button4: 
	Text8: Enzyme Activity Assay

	Text9: Determining α-Amylase activity using a derivatized starch matrix.
	Text10: The single molecule fluorescence detection system allows the sensitive detection of enzyme activity with commercial assays while conserving precious or expensive reagents.
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