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(a)

1. 4-inch SiO, wafer

2. GO drop & deposition

3. Chemical reduction

4. PR deposition & Patterning

5. Reactive Ion etching (RIE)

6. PR Strip

7. 27 PR pattering for electrode

8. Au deposition & Lift-off

I
(c)

Figure S1. Fabrication scheme and actual image of rGO biosensor. Figure S1-(a) shows the fabrica-
tion process of rGO biosensor. PR patterning in the figure S1-(a) was perform using a photolithog-
raphy method. The rGO biosensor has six sensing zones in an array, and the whole device is a
rectangle with 6mm width and 10mm length, as shown in (b) and (c).
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Figure S2. Simple reaction mechanism of optical measurement and fluorescence Intensity of TBA
aptamers with(red) and without(black) GO.Fluorescein phosphoramidite(FAM) has an emission
band of 517 nm. It is verified that the fluorescence intensity of FAM-TBA without GO has a peak
value at the 520nm of wavelength, while the fluorescence of FAM-TBA was quenched afte GO reacts
with FAM-TBA.
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Figure S3. The experimental photograph of mechanical measurement. (a) is an overall view of the
experiment. (b) is the cantilever arrangement of the device and (c) is the structure of cantilever
coupler and lensed fiber used in the experiment.

Figure S4. The visualization of AFM data according to the reaction step among GO, Aptamer and
thrombin. (a) is surface of bare-GO and (b) is surface of GO after thrombin binding aptamer reaction.
(c) shows surface after thrombin reaction on the surface of (b). The absorption and desorption reac-
tion among graphene oxide, aptamer and thrombin were verified by AFM (atomic force micro-
scope). The root mean square roughness (Rq) of the surface was measured and analyzed. The Rq is
based on the height which is the difference between upper line and baseline when it raised from the
higher valley than baseline to a lower valley than baseline within the specified interval, L. The value

of Rq could be calculated by Rq= / % foL Y2(x) dx . The acquired value as follow the equation shown
in table S1.
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Table S1. The Rg-value of figure S4.

Reaction step (Target) Rq
54-(a) Bare-GO 9.384 nm
54-(b) Thrombin binding aptamer 30.927 nm
55-(c) Thrombin 13.446 nm

To compare Figure S4-(a) and (b), the Rq was increase after the reaction of thrombin
binding aptamer(TBA) with bare graphene oxide. After that, the Rq was decrease when

the thrombin reacts with graphene oxide surface with TBA absorption.

Equation S1

electrical resistance change ratio(%) = (@) *100 Equation S1
Bf

The electrical resistance change rate(dR/Ro) could be calculated by Equation S1. Rat
and Rss refer to electrical resistance values after the reaction and before the reaction, re-
spectively. In verifying step of aptamer, Rsf was initial electrical resistance of bare device.



