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Supplementary Figures

Fig. S1. PAGE analysis of TDNs: lane 1, S1; lane 2, SH-S2; lane 3, SH-S3; lane 4, SH-S4; lane 5, S2+S3; lane 6, S2+53+54;
and lane 7, S1+52+S3+S4 (TDNs). TDN nanostructures were assembled by four DNA single strands, where there are
three thiolated strands anchored on the electrode surface and a capture strand associated with probe and target.
To verify the formation of TDNs, PAGE was conducted. As shown in Fig.S3, only do four strands mix together, the
lane 7 emerges slowest migration which demonstrates the successful synthesis of TDNs.



Fig. S2. AGE analysis of Y-shaped construction. (A): lane 1, SNAzyme; lane 2, SNAzyme and TDNs; lane 3, SNAzyme
and miR-21; lane 4, SNAzyme, miR-21 and TDNs. (B): lane 1, SNAzyme; lane 2, SNAzyme and TDNs; lane 3, SNAzyme
and miR-133a; lane 4, SNAzyme, miR-133a and TDNs; AGE gel electrophoresis verifies that the Probe chain can
assemble Y-shaped structure on AuNPs surface by interaction with the Capture chain on tetrahedron in the
presence of target chain. Band displacement in AGE electrophoresis is only related to molecular weight. As shown
in Fig.S3 A (target chain miR-21) and S3B (target chain miR-133a), the strip positions displayed in channel 2 and 3
are basically consistent with the strip positions of channel 1, only the strip of channel 4 is obviously above the other
three channels. The results showed that the DNA migration rate in channel 4 was slower than that in the other
three channels, indicating that when only the target chain existed, TDN and SNA assembled to form a Y-shaped
structure, and the molecular weight was the highest at this time, which provided the basis for subsequent assembly
of the Y-shaped structure on the electrode surface.



>
o~

_-? £ TE buffer > E 1 TE buffer
& 4.0 M Cell crushing solution E 1.0 £ Cell crushing solution
2 7]
= A 08
o3
i

O

A &) -
|..|; 0.6 il 0.6
0.4 0.4
= N
“ —
£ 0.2 g 0.2
5 =
Z 0.0- S 0.0-

-3 -12 -1 -10 -9 -13 12 -1 -10 -9
19[Cyir-24/M] 19[C ir-1332/M]

Fig. $3. miR-21 (A) and miR-133a (B) ECL performance of the designed biosensor in 10° cells/ml crushing solution.
Comparison of ECL intensity toward different concentrations of miR-21 and miR-133a in TE buffer and cell
crushing solution.
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Fig. S4. The morphological changes of MCF-7 cells before and after DOX treatment at 100nM and 400nM, DOX
action time gradients were 0 ~ 2 ~ 4 ~ 8 ~ 16h.



Supplementary Table

Table S1. DNA and microRNA sequences about this work

DNA Name

DNA sequence (5’-3’)

A5T30-PW17C

AAAAATTTITTITTITTITTIT TIT TIT TTT TTT TTG GGT AGG GCG

GGTTGG GTC
AAAAATTTTTITTITTITTITTITTITTITTTITTTT CAA CAT CAG TCC
A5T30-Y2-12
AGT AACAGCG
AAAAATTTTTTITTITTTITTITTITTITTTITTIT TTAAACATCACT CAG
A5T30-Y2

TAA CACGC

A5T30-Y2-208a

AAAAATTTTTTITTITTITTITTITTITTITTITTTA CAAGCT TTT CAG
TAA CACGC

A5T30-Y2-13a

AAAAAT TITTTIT TIT TIT TIT TIT TIT TTT TTT TTC AGC TGG TTG

ACA GTA ACA CGC
ACA TTC CGT CTG AAA CAT TAC ATG CTA CAC GAG AAG AGC CAT
TDN-S1
AGTATTTTTTTT TTC CGT GTT ACT GGC AAG TCT TAA
ACA TTC CGT CTG AAA CAT TAC ATG CTA CAC GAG AAG AGC CAT
§1-133a
AGT ATTTTTTTT TTC CGT GTT ACT GAG GGG ACC AAA
ACA TTC CGT CTG AAA CAT TAC ATG CTA CAC GAG AAG AGC CAT
$1-208a
AGTATTTTTTTITTTC CGT GTT ACT GTG CTCGTCTTAT
ACA TTC CGT CTG AAA CAT TAC ATG CTA CAC GAG AAG AGC CAT
$1-21-8
AGTATTTTTTTT TTT GTT ACT GTG ATAAGCTA
TTC AGA CGG AAT GTG CTT CCC AAG TGT CGT AAG TAT TGG CTC
TDN-S2
GCAT
TCA ACT GGG TGA TAA AAC GAC ACT TGG GAA TCT ACT ATG GCT
TDN-S3
CTTC
TTC AGA CGG AAT GTG CTT CCC AAG TGT CGT AAG TAT TGG CTC
TDN-S4
GCAT
miR-21 UAG CUU AUC AGA CUG AUG UUG A
miR-133a UUU GGU CCC CUU CAACCAGCU G
miR-499 UUA AGA CUU GCA GUG AUG UUU
miR-208a AUA AUA CGA GCA AAAAGCUUG U
miR-16 UAG CAG CACGTAAATATT GGCG
miR-328 CUG GCC CuUCUCU GCCccuu ccg u




Table S2. Comparison of the miR-21 and miR-133a detection performance between the proposed strategy and

other biosensors.

Method Target Linear range LOD References
CL miR-21 5fM~10 nM 1fm [
CL miR-21 10 fM~10 nM 8.32 fM 2]
FL miR-21 2.5fM~1 nM 161 fM 3]
FL miR-21 50 fM~1 pM 1.3fM 4]
ECL miR-21 100 fM~100 nM 30.2 fM 5]
ECL miR-21 100 aM~10 pM 61.7 aM (6]
ECL miR-21 100 aM~1nM 33 aM This work
CL miR-133a 10 pM~100nM 0.3 pM 7]
CL miR-133a 10 fM~100nM 0.2 fM (8]
FL miR-133a 100 fM~10nM 74.9 fM 9]
FL miR-133a 0.1 nM~20nM 40 pM (101
ECL miR-133a 1fM~1nM 0.33fM (11]
ECL miR-133a 0.1 fM~1nM 66.2 aM (121
ECL miR-133a 100 aM~1nM 33 aM This work
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