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Supplementary Figures
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Figure S1. The custom-made cuvette and detection device of the portable Raman system (BWTEK).
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Figure S2. Native PAGE analysis of the DNAzyme composite structure and the cascade amplification process. (A) 10% PAGE analysis of DNAzyme. Lane 1) target miRNA, 2) DA, 3) DB, 4) target miRNA + DA +DB, 5) DA + DB + probe, 6) target miRNA + DA +DB+probe (with rA site), 7) target miRNA + DA + DB + probe (without rA site), 8) DNAzyme-digested product. (B) 6% PAGE analysis of the cascade amplification process. Lanes 1-5: DNAzyme-digested product, hp1, hp2, hp1+hp2, DNAzyme-digested product + hp1 + hp2.
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Figure S3. Effects of (A) Mg2+ concentration, (B) HCR incubation time, and (C) enzymatic time on the change of the SERS signal at 1340 cm−1. 0.10 nM of miRNA-499 was used here.

Supplementary Tables

Table S1. Sequences of Oligonucleotide Used in This Study.

S-1

	Name
	Sequence (5’-3’)

	[bookmark: _Hlk517452359]probe  
	 CTGATAAGCTACAGGACATCGAATAGTCTTTTTTGAGCGACACACTATrAGGAAGAGATACTTTTTTGACTATTCGA

	  Hp1
	 SH-(CH2)6-TTTTTTTTTTTTTTTTTTTCATCGAATAGTCCTGACTGACTATTCGATGTCCTGT

	  Hp2 
	AGTCAGGACTATTCGATGACAGGACATCGAATAGTCTTTTTTTTTTTTTTTTTTT-(CH2)6-SH-

	miRNA-499
	UUAAGACUUGCAGUGAUGUUU

	DA(499)
	GTATCTCTTCCGCGATTAACCAAGTCTTAA

	DB(499)
	AAACATCACTGGTTAGACCCATGTTAGTGTGTCGCTC

	miRNA-328
	CUGGCCCUCUCUGCCCUUCCGU

	DA(328)
	GTATCTCTTCCGCGATTAACCAGAGGGCCAG

	DB(328)
	ACGGAAGGGCAGTTAGACCCATGTTAGTGTGTCGCTC

	miRNA-208
	AAGCUUUUUGCUCGAAUUAUGU

	DA(208)
	GTATCTCTTCCGCGATTAACAGCAAAAAGCTT

	DB(208)
	ACATAATTCGGTTAGACCCATGTTAGTGTGTCGCTC

	 trigger
	CTGATAAGCTACAGGACATCGAATAGTCTTTTTTGAGCGACACACTAT



Table S2. Comparison of SERS biosensors for the Detection of  miRNAs in human serum.
	Analytical method
	nucleic acid amplification
	Target 
	Linear range
	LOD
	substrate
	Ref.

	SERS
	[bookmark: OLE_LINK1] catalytic hairpin assembly
	miRNA-196a-5p&  miRNA-31a-5p
	0.1 fM-1.0 pM
	1.681 nM
	Au–Ag nanoshuttles
	S1

	SERS
	(DSN)-assisted signal amplifica-
tion
	miRNA-21
	12 fM-18 pM
	5 fM
	Au@R6G@AuAg nanoparticles
	S2

	SERS
	no
	miRNA-21, miRNA-141, miRNA-31   
	10fM-100pM
	10 fM
	gold−silver nanomushroom
	S3

	SERS
	Catalytic Hairpin Self-Assembly
	 miR-1246, miR-221, miR-133a, and miR-21 
	0.50 pM-100 nM
	0.15 pM
	AuAgNP
	S4

	SERS
	no
	miRNA-133a and miRNA-499
	1 fM-100 pM
	393 aM
	Ag nanorod array
	S5

	SERS
	catalytic hairpin assembly
	miRNA-499
	1fM-10nM
	0.306 fM
	Ag/Au nanosphere
	S6

	SERS
	no
	miRNA-21
	10fM-100nM
	0.839fM
	gold−silver nanosnowmen
	S7

	SERS
	no
	miRNA-141
	four orders of magnitude
	120fM
	DSNB-SA@GNPs
	S8

	SERS
	HCR
	microRNA-21
	1fM-10pM
	0.3fM
	AgNP
	S9

	SERS
	DNAzyme & HCR
	miRNA-499, miRNA-208, miRNA-328
	1fM-10nM
	0.37fM
	AuNP
	This work
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