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Fig. S1. FTIR spectrum of (A) Au-PoAP and o-aminophenol, (B) Au-PpPD, and (C) Au-

PoAP. 

Fig. S2. XPS spectrum of (A) Au-PoPD, Au-PoAP and Au-PpPD, high-resolution XPS of 

(B) Au 4f spectrum of Au-PANI derivatives.
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Fig. S3 SWV response to PoPD, PoAP and PpPD (curve a), and Au-PoPD, Au-PoAP and 

Au-PpPD (curve b).

Fig. S4. XPS spectrum of (A) GR-Au nanocomposite, high-resolution XPS of (B) C 1s 

spectrum and (C) Au 4f spectrum.

Fig. S5. Effect of (A) pH of detection solution on SWV responses to 0.02 ng mL-1 CEA, 

CYFRA21-1 and NSE and (B) incubation time on SWV responses to 20 ng mL-1 CEA, 

CYFRA21-1 and NSE at the immunosensor array.
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Fig. S6. The specificity of the immunosensor to 0.1 ng mL-1 CEA, CYFRA21-1 and NSE; 0.1 

ng mL-1 CEA, CYFRA21-1 and NSE + 10 ng mL-1 UA; 0.1 ng mL-1 CEA, CYFRA21-1 and 

NSE + 10 ng mL-1 AA; 0.1 ng mL-1 CEA, CYFRA21-1 and NSE + 10 ng mL-1 DA; 0.1 ng 

mL-1 CEA, CYFRA21-1 and NSE + 10 ng mL-1 PSA (the error bars are standard deviations 

for n=3).

Fig. S7. Typical SWV responses for the investigation of cross-reactivity. (A) Solutions 

containing: (a) 0 ng mL-1 CEA, 0 ng mL-1 CYFRA21-1 and 0 ng mL-1 NSE, (b) 0.1 ng mL-1 

CEA, (c) 0.1 ng mL-1 CYFRA21-1, (d) 0.1 ng mL-1 NSE, (e) 0.2 ng mL-1 CEA, 0.2 ng mL-1 

CYFRA21-1 and 0.2 ng mL-1 NSE; (B) Solutions containing: (a) 0 ng mL-1 CEA, 0 ng mL-1 

CYFRA21-1 and 0 ng mL-1 NSE, (b) 1 ng mL-1 CEA and 1 ng mL-1 NSE (c) 1 ng mL-1 

CYFRA21-1 and 1 ng mL-1 NSE, (d) 1 ng mL-1 CEA and 1 ng mL-1 CYFRA21-1, (e) 2 ng 

mL-1 CEA, 2 ng mL-1 CYFRA21-1 and 2 ng mL-1 NSE.
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Fig. S8. The stability of the immunosensor for the detection of 0.1 ng mL-1 CEA, CYFRA21-

1 and NSE.


