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Section S1

The position and intensity of the peaks on the scans are used in XPS analysis. The elemental and chemical
composition is shown by the location of the peak on the x-axis, and the height of the peak on the y-axis
represents how much of a specific element is evident at the surface. In this section, six most important
spectra i.e; Cls, Ols, Auddsp», Audf, S2p, P2pi associated with proposed sensor surface analysis are
presented.

o Real Data

o Real Data o Real Data
A - - - Background 1ok B - - -Background| | 2000 |- C = - -Background |
2000 - —C1s282.8 |1 —C1s2835 ——C1s284.8
- C1s286.6 - C1s286.8 - C1s287.9
= ——C 1s281.3 - —— C1s289.1 - ——C 1s 283.5
2 ——C1s284.4 [1 2 1000} —c1s2821 || 3 ——C 15 290.0
E ——C 15 285.6 E ——C 1s284.9 ‘é’ ——C 15 286.8
) ——C 15 289.8 ‘@ ——C 15 286.0 @ 1000 b ——C1s282.7 i
g 1000F C1s281.7 |1 § c1s2827 || § C 15280.3
E C 1s288.7 E —— Fitted Data E —— Fitted Data
—— Fitted Data 500 E

h L L L L L " N L L L " L L
280 282 284 286 288 290 292 280 282 284 286 288 290 292 280 282 284 286 288 290 292 294
Binding Energy(eV) Binding Energy(eV) Binding Energy(eV)

Figure S1: XPS spectra for bare gold electrode (A) and aptamer attached gold electrode before (B) and
after (C) exposed to 5-HT for Cls. Each figure contains real data (blue hollow circle), fitted data (red
curve), and background (black dashed curve).
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Figure S2: XPS spectra for bare gold electrode (A) and aptamer attached gold electrode before (B) and
after (C) exposed to 5-HT for Ols. Each figure contains real data (blue hollow circle), fitted data (red
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curve), and background (black dashed curve).
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Figure S3
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: XPS spectra for bare gold electrode (A) and aptamer attached gold electrode before (B) and

after (C) exposed to 5-HT for Au4ds.. Each figure contains real data (blue hollow circle), fitted data
(red curve), and background (black dashed curve).
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Figure S4: XPS spectra for bare gold electrode (A) and aptamer attached gold electrode before (B) and
after (C) exposed to 5-HT for Au4f. Each figure contains real data (blue hollow circle), fitted data (red
curve), and background (black dashed curve).
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Figure S5: XPS spectra for aptamer attached gold electrode before (A) and after (B) exposed to 5-HT for
S2p. Each figure contains real data (blue hollow circle), fitted data (red curve), and background (black
dashed curve).
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Figure S6: XPS spectra for aptamer attached gold electrode before (A) and after (B) exposed to 5-HT for

P2pi12. Each figure contains real data (blue hollow circle), fitted data (red curve), and background (black
dashed curve).



Section S2

Surface plasmon resonance (SPR) technique is extremely beneficial for real-time monitoring of
biomolecular binding interactions. Its benefits over other approaches encompass real-time monitoring,
label-free detection, a modest size of the sample needed, disposable sensor chips, the utilization of
complicated samples, and shorter experimental sessions. This section shows SPR chip functionalization

and sensorogram for 5-HT-aptamer conjugate.
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Figure S7: (A) Chemistry behind -COOH chip activation with EDC/NHS; (B) SPR signal for -COOH
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Figure S8: Real-time LSPR Sensorgram: (A) Concentration dependent 5-HT-aptamer conjugate
response vs time; (B) Extended view of a portion of Sensorgram (60nM aptamer solution injection)
which shows association, dissociation, and regeneration phase .



Section S3

For continuous monitoring of 5-HT concentration, a microfluidic platform was used, and a Single
Frequency EIS technique was applied. The Bode plots below shows how the single frequency was selected
from the static sensing of 5-HT results.
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Figure S9: Bode plot to determine frequency point for Single Frequency EIS operation for microfluidic
setup: (A) Magnitude vs Frequency; (B) Phase vs Frequency.
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Figure S10: Microfluidic setup for dynamic electrochemical sensing.



Section S4
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Figure S11: Comparison between N> purged buffer (red) and buffer without N> purging (blue) on a bare
gold electrode.



