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We established a point-functionalized silicon nanowire as a biosensor for real-time sampling of RNA degradation dynamics at single-
molecule resolution.

A single intrinsically PNPase obtained from E.coli cell was covalently conjugated to the silicon nanowire through chemical
engineering, and its conformational transition dynamics was characterized as current fluctuations. PNPase was chosen for the
research by the trait that it has the step-by- step degradation capacity and appropriate time-scale compatibility.

An in-situ real-time electrical single-molecule detection which has the capability of single-event tracking. Sampling apparatus
equipped with 17us temporal resolution enable us recording the detailed dynamic behavior of a single PNPase (millisecond spatial
scale) in 20 s.

The current signal of the SiNW loop was amplified by a DL1211 amplifier and collected by Zurich instruments to the hard disk of the
computer by Zhiheng Yang.

The current signal recorded by a high-speed acquisition card from NIDAQ at a rate of 57,600 samples per second, which can record
the detailed biological behavior of a single PNPase in 20 s. The samples were detected in 1-2 days, considering the biologically active
property.

No data are excluded from the analyses.

Although values of the current levels varied from read to read among different SiNW-FET devices, the current conversion patterns
and the dependence of the testing conditions were highly reproducible. The data was collected from three different devices to
confirm the reproducibility.

The samples were obtained with ultra-high purity to avoid the experimental randomization error.

The experiments were proceeded by all the members in our team without blinding operation.




