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Figure S1. CVs of the CSPE (A) and CSPE/CNF-CHIT (B) in 16.0 mM Fe(CN)63−/4− solution (0.1M 

PBS, pH 7.4) at various scan rates (0.01. 0.025, 0.05, 0.075, 0.1, 0.125, and 0.15from inner to outer). 

The plot of the anodic peak current (Ipa) and cathodic peak current (Ipc) versus square root of scan 

rate (ν) for CSPE (C) and CSPE/CNF-CHIT (D). The plot of the logarithm of the anodic peak current 

(Ipa) versus the logarithm of scan rate (ν) for CSPE (E) and CSPE/CNF-CHIT (F). 
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Figure S2. SEM images (A, B) of a glassy carbon electrode. 
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Figure S3. EDS of CSPE (A), CSPE/CNFs (B), CSPE/CNFs-CHIT (C), CSPE/CNFs-CHIT-GLU-RNA 

aptamer (D). 
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Figure S4. ATR spectrum of the CSPE/CNFs-CHIT-GLU-RNA aptamer. 
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Figure S5. CVs of the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB (A) in a PBS at various scan rates 

(0.01. 0.025, 0.05, 0.075, 0.1, 0.125, 0.15, 0.175, 0.2, 0.225, and 0.25 Vs-1 from inner to outer). The plot 

of the logarithm of the anodic peak current (Ipa) versus the logarithm of scan rate (ν) for CSPE/CNF-

CHIT-GLU-RNA aptamer-MB (B). 
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Figure S6. The anodic peak current obtained from CVof the CSPE/CNFs-CHIT-GLU-RNA aptamer-

MB includes non-Faradic current (a area) and Faradic current (b area) (A) at a scan rate of 0.05 Vs−1. 

The anodic peak current (Faradic current) was obtained from the CV of the CSPE/CNF-CHIT-GLU-

RNA aptamer-MB after the subtraction of non-Faradic current from the total current (B). 
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Figure S7. CV of the CSPE/CHIT-GLU-RNA aptamer-MB (A) in a PBS at a scan rate of 0.05 V.s−1. 

The anodic peak current obtained from CVof CSPE/CNFs-CHIT-GLU-RNA aptamer-MB includes 

non-Faradic current and Faradic current (B). The anodic peak current (faradic current) obtained 

from CVof the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB after the subtraction of non-Faradic cur-

rent from the total current (C). 
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Figure S8. CVs (A) and Faradic anodic current (B) of the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB 

(a) and the CSPE/CHIT-GLU-RNA aptamer-MB (b) in a PBS at a scan rate of 0.05 Vs-1. 
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Figure S9. CVs of the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB in a PBS in the absence (a) and 

presence of 50 pM CRP (b) at a scan rate of 0.05 Vs-1. 
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Figure S10. SWVs of the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB to 10 pM CRP in a PBS (0.1 M, 

pH 7.4) in the absence (a) and presence of 100 pM HSA and 100 pM HIgG (b). 

 

Figure S11. SWVs of the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB in a PBS (0.1 M, pH 7.4) in the 

first day (a) and 2 weeks after its fabrication (b). 
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Figure S12. SWVs of the three different aptasensors (a-c) to 10 pM CRP in a PBS related to the re-

producibility of the aptasensor. 
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Figure S13. SWVs of the CSPE/CNFs-CHIT-GLU-RNA aptamer-MB in the 5-fold diluted plasma 

serum sample with PBS in the absence (a) and presence of 2 pM (b) and 10 pM CRP (c). 

 

Preparation of human serum sample 

5 mL of fresh human blood was transferred into a tube and kept at room temperature 

for 20 min. Then, the human blood was centrifuged for 10 min at 3000 rpm. Finally, a part 

of the above solution was separated and divided into small tubes. The prepared human 

serum samples were then stored at −80 °C until use. 

 

 

Table S1. Comparison of the obtained results between the proposed RNA aptasensor and an ELISA 

kit. 
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Table S2.  Comparison of the analytical performance of the CSPE/CNF-CHIT-GLU-RNA Aptamer-

MB with the other immunosensors for CRP. 

Biosensor  
Detection 

technique 

Linear 

range 
LOD Ref 

Gold/ZnO/succinimidyl propio-

nate/Anti-CRP 
EIS 

0.01-20 µg 

mL-1 
0.1 µg mL-1 [1] 

C-SPE/Aunano/Cysteine Anti-CRP CAM 
0.047–23.6 

µg/mL 
0.15 nM [2] 

Au nanowire/ 3-mercaptopropi-

onic acid/Anti-CRP 
SWV 

5–220 fg mL-

1 
2.25 fg mL-1 [3] 

Gold/11-mercaptoundecanoic 

acid and 3,3-dithiodipropionic 

acid/ Anti-CRP 

CAM 
2.2 to 100 ng 

mL-1 
2.2 ng mL-1 [4] 

SPE/Aunano/Thiol-terminated 

poly(2-methacryloyloxyethyl 

phosphorylcholine)/Ca2+ 

DPV 
5- 5000 ng 

mL-1 
1.6 ng/mL-1 [5] 

Giant magnetoimpedance/ Anti-

CRP and functionalized magnitic 

bead with anti-CRP as a second-

ary antibody 

EIS 1-10 ng mL-1 1  ng mL-1 [6] 

Gold/11- 

mercaptoundecanoic acid/ Anti-

CRP 

 EGOTFT 
210-6×1014 

zM 
210 zM [7] 

ZnO/Polyethylene terephthalate/ 

Anti-CRP 
EIS 1-15 ng.mL-1 1 ng mL-1 [8] 

ITO/Titania nanotubes/ Platinum 

nanowire/Anti-CRP 
ECL 0.05-6.25 ng 0.011 ng [9] 

GCE/ 

 graphene quantum dots/ PEG-

thiol/Anti-CRP 

EIS  0.5–70 nM  176 pM [10] 

ITO/3-cyanopropyltrimethox-

ysilane/ Anti-CRP 
EIS 

3.25–208 fg. 

mL-1 
0.455 fg mL-1 [11] 

CSPE/CNF-CHIT-RNA aptamer-

MB 
SWV 1-150 pM 0.37 pM The work  

CAM: Chronoamperometry; DPV: Differential pulse voltammetry; EGOTFT: Electro-

lyte-gated organic thin-film transistor 
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