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Table S1 Oligonucleotide sequences
	Oligonucleotide name
	Sequence

	DNA capture probe (CP)
	5՛-SH-(CH)6-CAAACACCATTGTCACACTCCA-3՛

	DNA detect probe (DP) (miRNA-122)
	5՛-TGGAGTGTGACAATGGTGTTTG-3՛

	miRNA-103
	5՛-AGCAGCAUUGUACAGGGCUAUGA-3՛

	miRNA-21
	5՛-UAGCUUAUCAGACUGAUGUUGA-3՛

	miRNA-191
	5՛-CAACGGAATCCCAAAAGCAGCTG-3՛

	miRNA-141
	5՛-GGTAGAAATGGTCTGTCACAT-3՛

	Single-mismatched miRNA (SM)
	5՛-TGGAATGTGACAATGGTGTTTG-3՛

	Three-mismatched (TM)
	5՛-TCGAATGTGACAATTGTGTTTG-3՛


[image: ]
Fig. S1. (A) PVC card, (B) and (C) Stencil tool, (D) Carbon ink, (E) Screen-printed biosensor without silver adhesive and reference electrode, (F) Sliver ink, (G) Screen-printed biosensor 
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Fig. S2. (A) EDX of UiO-66-NH2. (B) EDX of Au@UiO-66-NH2. (C) UiO-66-NH2’s elemental maps. (D) Au@UiO-66-NH2’s elemental maps
[image: ]
[bookmark: _Hlk193387448]Fig. S3. Optimization of key parameters for the electrochemical biosensor. (A) Optimization of Au@UiO-66-NH2 concentration, (B) Optimization of probe concentration, (C) Optimization of probe immobilization time, (D) Optimization of hybridization time between capture and miRNA-122 (E) Optimization of methylene blue incubation time. (DPV respond of biosensor between -1.5 to 1 and scan rate was 300 mV/s in 0.2 M PBS solution, n=3)
Table S2 assesses the performance of the developed biosensor for miRNA-122 detection in comparison with previously reported biosensors.
	Biosensing mechanism
	Nanomaterial
	LOD
	Linear range
	Ref.

	CP/MB/TCEP
	Au
	0.1 fM
	
0.1 fM- 0.5 nM

	[1]

	CP/GO/PB
	GO/PB
	1.5 fM
	
10 fM- 10 nM

	[2]

	CP/MB
	rGO/Au
	
1.73 pM
	
10 pM- 10 µM
	[3]

	CP/ P19 protein 
	AuNPs
	-
	
10 aM- 1µM
	[4]

	Label-free
	GRP
	1.06 pM
	-
	[5]

	CP/MB
	AuHFGNs / PnBA-MXene 
	0.003 aM
	
0.01 aM- 10 nM

	[6]

	TDN /HCR / HRP enzyme 
	AuNPs
	0.74 aM
	-
	[7]

	CP/MB/Endonuclease-assisted 
	AuNPs/ PDDA
	30 aM
	
100 aM-1 nM

	[8]

	CP/MB
	Au@NH2-UiO-66/ MXene
	503fM
	1 pM - 0.75 µM

	This study


CP: Capture probe, MB:Methylene Blue, TCEP: tris(2-carboxyethyl) phosphine hydrochloride, GO: Graphene Oxide, PB: Prussian blue, rGO: Reduced graphene oxide, AuNPs: Gold nanoparticales, GRP: Graphene, AuHFGNs: Hierarchical flower-like gold, PnBA: poly (n-butyl), TDN: Tetrahedral DNA nanostructure, PDDA: diallyldimethylammonium chloride
[image: ]
Fig. S4. (A) Biosensor repeatability with 2 measures in different concentrations of 1 pM, 1 nM (B) Biosensor reproducibility with 4 autonomous electrodes, (C) stability of biosensor after strong 14 days. (n=3).
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