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biosensors for leukemia detection and differentiation. We investigated whether graphene-based field effect biosensors can
differentiate cells expressing the acute lymphoblastic leukemia (ALL) marker CD19. The method is based on the detection of the
differential capacitance modulation caused by the adhesion of cells onto a graphene surface containing an electroactive redox
enzyme (glucose oxidase). By combining CD19-induced differentiation of ALL cells with the use of graphene-based field effect
biosensors, we have established for the first time a label-free method for the discrimination of CD19-positive and -negative cells.
Both flow cytometry and impedance spectroscopy studies showed that cell surface CD19 promotes the adhesion of CD19-positive
cells onto graphene-modified substrates, while CD19-negative cells, including healthy peripheral blood mononuclear cells (PBMCs),
do not attach to graphene-modified surfaces. We established that the surface-immobilized enzyme can be rapidly regenerated using
glucose in the presence of glucose oxidase. Data analysis suggests that this observation may be related to the high susceptibility of
CD19 to enzymatic cleavage. This work demonstrates the first example of the use of graphene-based field effect biosensors to
discriminate leukemia cells expressing the CD19 antigen./** * The base implementation of `_.sum` and `_.sumBy` without support
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