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Figure S1. Fabrication of the rGO sensors. Schematic illustrations of (a) the rGO coating by the MDD
method and (b) the fabrication of rGO biosensors.

A 4-inch Si/SiO: wafer was placed on an aluminum plate, and the deposition plate was
positioned at an angle of 30°. Graphene oxide (GO) solution was added to the gap between the
deposition plate and the wafer. The deposition plate was moved back and forth to form a uniform
GO thin film on the wafer. The wafer was then dried on a hot plate at 100 °C. To obtain rGO, chemical
reduction with HI acid vapor was performed, as shown in Supplementary Fig. la. The rGO
deposition process is the basic step to fabricate the rGO biosensor. The photoresist was deposited on
the rGO deposited SiO:/Si wafer and developed using standard PR processes. rGO etching was

conducted to form a pattern with the rGO sensor units with reactive ion etching in an O: gas



atmosphere. After the formation of rGO patterns, the PR was deposited again and developed to form
gold (Au) electrodes that could be connected with rGO patterns. Subsequently, Au deposition was

performed with an E-beam evaporator. The lift-off process was performed in acetone for 20 min to
form Au electrodes.
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Figure S2. Confirmations of the uniform immobilization of antibodies on the rGO surfaces. Resistance
changes (AR1 values) were measured after the immobilization of (a) 6E10, (b) Al1, and (c) OC.

After antibody immobilization, the AR: values of the rGO sensors, (R — R)/R, were measured
to verify whether the antibodies were uniformly immobilized on the rGO surfaces. Ten rGO sensor
units of the devices were randomly selected for the uniformity test at each antibody immobilization.
The CVs (coefficients of variance) were defined as o (standard deviation)/A (average) x 100 and were

within 10% for all three cases.
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Figure S3. Thioflavin T (ThT) assay and AFM analysis of AP40 fibrils. (a) ThT fluorescent assay before
and after incubation of the A340 (10 ng/ml) solutions. (b) An AFM topological image of AB40 fibrils
after incubation.

The ThT intensities of A[340 before and after incubation were 7,042 + 142 and 7,313 + 173 in a.u.,
respectively. The increased ThT intensity of the A340 sample with incubation strongly supports the

formation of -sheets-rich aggregates (i.e., fibrils) during incubation.
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Figure S4. Negative control with PSA protein.

PSA protein (30C-CP1017; Fitzgerald), which exhibits non-specific binding to target antibodies,
was utilized as a negative control. Antibodies (1 mg/mL) were immobilized on the rGO surfaces, and

1 ng/mL PSA protein was reacted with each antibody.
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Figure S5. Effects of EPPS treatment on fibril-rich AB4 aggregates.

Microdialysis was conducted using A4 solution after incubation for 10 days to prepare a fibril-
rich A4 solution. After the microdialysis, the AP« solution was treated with EPPS for 24 h and then

analyzed using the rGO sensors.

Table S1. Comparison of Af3 sensing.

Sensor Type AB Types Limit of Detection Reference
rGO-FET APra 1M [1]
CNT-MESFET APra 1pg/mL [2]
GO-based 'A[31-42 10 nM 53]
fluorescence oligomers
QCM APi-6 50 pg/mL [4]
DVP APiao/1-42 100 pM [5]
Cyclic voltammetry = AQ1-16/1-40/1-42 20 pM [6]
Cyclic voltammetry
with N-doped
graphene moI:c)liﬁed Apre 5 pg/mL 7]
Au electrodes
SERS APra 500 fg/mL [8]
SPR AP 100 pg/mL [9]
EIS APz 1pM [10]
oligomer
EIS with carbon
disposable APtz 10 pM [11]
electrochemical
printed chip
Square wave APtz 20 nM [12]
voltammetry
rGO based electrical =~ Synthetic 100 fg/mL [13]
sensor APand AB (synthetic AP)
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Abbreviations: rGO, reduced graphene oxide, CNT, carbon nanotube; FET, field effect

transistor; MESFET, metal semiconductor field effect transistor; QCM, quartz crystal microbalance;

DPV, Differential pulse voltammetry; SPR, surface plasmon resonance; SERS, surface enhanced

Raman spectroscopy; EIS, electrochemical impedance spectroscopy; ELISA, enzyme-linked

immunosorbent assay; CSF, cerebrospinal fluid.
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