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A Y-shaped microfluidic device generates a gradient in the concentration of “substrate,”
the fuel for an enzyme. Both catalase and urease enzyme molecules move towards areas
of higher substrate concentration, the first demonstration of chemotaxis by enzyme
molecules. By using glucose oxidase and glucose to generate a hydrogen peroxide
gradient, we also induce the migration of catalase towards glucose oxidase — a more
complex sequence of chemical triggers. This control over the motion of individual
molecules through chemical gradients mimics similar processes in biology and extends
our ability to manipulate objects on the nanoscale.




