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[bookmark: _Hlk157368205]Table S1. DNA oligonucleotides in this study.
	Name
	Sequence and modifications (from 5’ -terminus)

	[bookmark: _Hlk155190780]SA-substrate without ’rA’
	GAG AGA GAG AGA GAG TTT TCT AAT GAG TAC CTA CTG TCT CTG GAT GAT CCT ATG AAC TGA CTA TGA CCT CAC TAC CAA G

	SA-substrate
	GAG AGA GAG AGA GAG TTT TCT AAT GAG TAC CTA CTG TCT CTG GAT GAT CCT ATG AAC TGA CTrA TGA CCT CAC TAC CAA G

	SA-DNAzyme
	ATG CCA TCC TAC CAA CCA CGA AGT ACA TTT CAA ACT CAT AAC AAT CCA TCG GTT AGG TCC TGG TTG GAG CTC TGA ACT CGA GAC AGT AGG TAC TCA TTA GTT TTG AGA GAG AGA GAG AG

	Branch-05
	CTC TCT CTC TCT CTC GTA GGA ATG GAG CTT TCG CCT GCA CTC TAC CTA GCT CCA TAT CGG ATG TTC GCC TGC ACT CTA CCT GAT CCG ATT CGT TGG ATT CGC CTG CAC TCT ACC TTC CAA CGT TCC TAC

	Branch -03
	GTA GGA ATG GAG CTT TCG CCT GCA CTC TAC CTA GCT CCA TAT CGG ATG TTC GCC TGC ACT CTA CCT GAT CCG ATT CGT TGG ATT CGC CTG CAC TCT ACC TTC CAA CGT TCC TAC CTC TCT CTC TCT CTC


Table S2. DNA oligonucleotides for RCD-Nanotree.
	Name
	Sequence and modifications (from 5’ -terminus)

	SA-DNAzyme
	ATG CCA TCC TAC CAA CCA CGA AGT ACA TTT CAA ACT CAT AAC AAT CCA TCG GTT AGG TCC TGG TTG GAG CTC TGA ACT CGA GAC AGT AGG TAC TCA TTA GTT TT GCGCTATCGGGAAG

	SA-substrate
	 GCGCTATCGGGAAG TTT TCT AAT GAG TAC CTA CTG TCT CTG GAT GAT CCT ATG AAC TGA CT/rA/ TGA CCT CAC TAC CAA G-(CH2)6-NH2

	YA-1
	CTTCCCGATAGCGCCCTCTGATCTAGTATGTTACTCTGCGTGCTTCCCGATAGCGC

	YA-2
	CTTCGACGGTCATGTACTAGATCAGAGGCTTCCCGATAGCGC

	YA-3
	CACGCAGAGTAACACATGACCGTCGAAG

	[bookmark: _Hlk155191034]YB-1
	CACGCAGAGTAACACATGACCGTCGAAGCTTCCCGATAGCGC

	YB-2
	CTTCGACGGTCATGTACTAGATCAGAGGCTTCCCGATAGCGC

	YB-3
	CCTCTGATCTAGTATGTTACTCTGCGTGCTTCCCGATAGCGC

	YC-1
	CACGCAGAGTAACACATGACCGTCGAAGGCGCTATCGGGAAG

	YC-2
	CTTCGACGGTCATGTACTAGATCAGAGGGCGCTATCGGGAAG

	YC-3
	CCTCTGATCTAGTATGTTACTCTGCGTGGCGCTATCGGGAAG

	CS-B
	GCGCTATCGGGAAG 

	CS-C
	CTTCCCGATAGCGC
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(A) Branch-05                                                    (B) Branch-03
Figure S1. The second structure of Branch-05 and Branch-03
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[bookmark: _Hlk166192154]Figure S2. SC-FET/s-SWNT functionalized with different materials including Pbase, SA-substrate, SA-DNAzyme, Branch-03, Branch-05, and BSA
[bookmark: _Hlk166331404][image: ]
[bookmark: _Hlk169416364][bookmark: _Hlk166348935]Figure S3. (A)Water sprayed on the surface of self-cleaning cellulose paper; (B) Different droplets of water, oil, and organic reagent on the surface of cellulose paper and self-cleaning cellulose paper. 
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[bookmark: _Hlk169425780]Figure S4. The detailed SEM of SWNT-OH based carbon nano-film functionalized with polymeric PTS nanocomposites
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[bookmark: _Hlk140679390]Figure S5. Resistance value at -0.1 V of SCFET/s-SWNT functionalized with Pbase, SA-substrate, SA-DNAzyme, Branch-03, Branch-05 and BSA 

Table S3. Calculation parameters of carrier mobility
	Different modification
	Gm
(A/V)
	Vth
(V)
	VDS
(V)
	Cox
（F/cm2）
	μ
(cm2/V·s)

	Vs-SWNT
	-1.9E-05
	-3.43
	0.2
	5.67E-07
	331.76

	Pbase
	-2.8E-05
	-2.56
	0.2
	1.03E-06
	274.01

	SA-substrate
	-4.4E-05
	-2.75
	0.2
	2.66E-06
	165.26

	SA-DNAzyme
	-7.6E-05
	-2.72
	0.2
	3.99E-06
	190.19

	Branch
	-6.6E-05
	-2.9
	0.2
	5.17E-06
	127.64

	BSA
	-0.00011
	-2.79
	0.2
	1.00E-05
	111.86
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[bookmark: _Hlk157367524]Figure S6. The sensitive mechanism of SC-FET/s-SWNT/RCD-Branch for SA determination
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[bookmark: _Hlk166305774] Figure S7. (A)Current-voltage plots, (B) Resistance-voltage and (C) Relative resistance-voltage of SC-FET/s-SWNT/RCD-Branchs to detect the different SA concentrations in the range from -0.2 V to 0.2 V with a scanning rate of 0.05 V/s
[image: ]
[bookmark: _Hlk166331944]Figure S8. Brief diagram of different RCD-based DNA structures
[bookmark: _Hlk166312132]Linear relationship of SC-FET/s-SWNT/RCD-Branch [image: ] 
[bookmark: _Hlk157329838][bookmark: _Hlk130723739][bookmark: _Hlk130738517][bookmark: _Hlk166312110]Figure S9. (A) Change in relative resistance after SC-FET/s-SWNT/RCD-Branch exposure to 0, 100, 101, 102, 103, 104, 105, 106, and 107 CFU/mL of three different SA; (B) Linear regression curves and equations of three different SA detection.

[bookmark: _Hlk155017090][bookmark: _Hlk154255549][bookmark: _Hlk131588162][bookmark: _Hlk130738862][bookmark: _Hlk155377507][bookmark: _Hlk155377449]The potential application of SC-FET/s-SWNT/RCD-Branch for SA detection was assessed by measuring varying concentrations of three different SA from 1 to 107 CFU/mL. The results are shown in Figure 6(A). the relative resistance of the biosensor changes more rapidly at lower SA concentrations, which the calibration curve shows is a dynamic variation with the logarithm of the SA concentration in the range from 1 to 105 CFU/mL. Three linear regression equations in Figure 6(B) were very close, indicating that this device has similar detection performance.  This means that the biosensor can be used to roughly evaluate the number of different SA types with the same level of accuracy. The limit of detection was calculated to be 1 CFU/mL. 
[bookmark: _Hlk155377683][bookmark: _Hlk139002866]SA-271626:      
SA-326053:      
SA-310011:     
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