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Figure S1 Scanning electron microscopy image of AuNPs obtained by seeded growth strategy.
(insets: size distribution.)

Figure S2 SEM images of Au@PDA conjugates prepared with different concentration of
dopamine (insets: size distribution.): (A) 0.05 mg/mL, (B) 0.1 mg/mL, (C) 0.2 mg/mL and (D) 0.4

mg/mL.



Figure S3 Hydrodynamic Size Distribution of AuNPs and Au@PDA conjugates prepared with
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Table S1 Hydrodynamic diameter and number-average diameter of AuNPs and Au@PDA

conjugates prepared with different concentration of dopamine.

Samples Hydrodynamic Diameter (nm)  Number-Average Diameter (nm)
AuNPs 56 38

Au@PDA-1 148 39

Au@PDA-2 227 46

Au@PDA-3 258 50

Au@PDA-4 373 64

Figure S4 Zeta Potential of AuNPs and Au@PDA conjugates prepared with different
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Figure S5 UV absorption spectra of (A) AuNPs and (B) Au@PDA NPs dispersions in different
concentration of NaCL
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Figure S6 The amount of Cy5-DNA present in the supernatant after DNA was adsorbed by
Au@PDA NPs and Au@PDA NPs/Ca*".
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Figure S7 The fluorescence recovery ability of CyS5-DNA adsorbed on Au@PDA NPs and

Au@PDA NPs/Ca”" in the presence of BSA.

Table S2 Related parameters and results of calculating NSET and PET efficiency between

Au@PDA NPs and Cy5.

Parameter Value Reference

¢ (m/s) 3x108
Qo 0.28 [1,2]

Wb (S 2.82x10'5 [3]
We (S™) 8.4x10' [4]
K (m™) 1.2x10'

Eotar (%) 92.38

Ry (nm) 6.79
R (nm) 11.3

Enser (%) 12.86
Eper (%) 79.52
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Figure S8 (A) Quenching efficiency of four types of Au@PDA NPs to Cy5. (B) The effect of four

types of Au@PDA NPs on the fluorescence recovery in the presence of target.

(A) (B)
64 54
—_—
54 44
44 E 34
= =
| g K
Q N /q———\‘\ El\- ,)
24 :E, ' 14
1 T T T T 0
200 300 400 500 600 700 25 37
(C) Concentration of ssDNA (nM) (D) Temperature (°C)
T
54 54
—
4
44
= =)
= &
& 34 S
34
24
14— T T T T T 2 T T T T
15 30 45 60 75 90 1 2 3 4
Time (minute) Concenration of probe(nM)

Figure S9 Optimization of the experimental parameters for target mRNA detection. (A) The
influence of the Cy5-ssDNA concentration on the fluorescencen recovery of Au@PDA-ssDNA.
(B-D) Effect of (B) reaction temperature, (C) incubation time, and (D) calcium salts on the F/Fy

value of the Au@PDA-ssDNA probe in the presence of 45 nM target mRNA.



Table S3 The comparison of TK1 mRNA detection between this work and other fluorescent
methods.

Methods Linear range (nM) LOD (nM) Ref.
Electrochemical 0.1-1.0 0.06 1
Electrochemical 0.1-10 0.022 2

Fluorescence 0-25 1.5 3
Fluorescence 5-80 1.34 4
Fluorescence 10—400 2.57 5
Fluorescence 1-20 0.7 6
Fluorescence 25-500 8 7
Fluorescence 10-50 0.2 8
Fluorescence 0-200 1.74 9
Fluorescence 1.8-90 0.43 This work
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Figure S10 Cell viability of LO2, HepG2 and MCF-7 cells after incubation with different

concentrations of nanoprobe.
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Figure S11 Confocal fluorescence micrographs for TK1 mRNA imaging with increased
nanoprobe concentration (0, 0.1, 0.2, 0.4, 0.8, 1.6 nM) in cells.



Figure S12 Confocal fluorescence micrographs for TK1 mRNA imaging in different incubation
time (2, 4, 6, 8, 10, 12h) in HepG2 cells.
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Figure S13 Fluorescent confocal micrographs of TK1 mRNA imaging with polyA-Cy5

nanoprobe and nanoprobe in HepG2 cells.
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Figure S14 The changes of fluorescence intensity of the three dyes (FAM, Cy3 and Cy5) in the
presence of Au@PDA NPs with different excitation wavelengths. (A) FAM labeled ssDNA
(FAM-DNA) with 488 nm excitation wavelength. (B) Cy3 labeled ssDNA (Cy3-DNA) with 540

nm excitation wavelength.
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Figure S15 Representative fluorescence spectra for nanoprobe in the presence of various
concentrations of mRNA targets measured with different excitation wavelength, respectively. (A)
FAM labeled ssDNA (FAM-DNA) for C-myc mRNA detection with 488 nm excitation
wavelength. (B) Cy3 labeled ssDNA (Cy3-DNA) for GaINAc-T mRNA detection with 540 nm

excitation wavelength.



Table S4 DNA sequences used in the experiment.

Entry Sequence (5" - 3")
Cy5-DNA Cy5-GCG AGT GTC TTT GGC ATA CTT
TK1 mRNA AAG TAT GCC AAA GACACT CGC
polyA-Cy5 Cy5-AAAAAAAAAAAAAAAAAAAAA
mis-1 AAG TAT GCC AAA GACACT CCC
mis-3 AAG TAT GCC AAA CAC AGT CCC
mis-5 AAC TAT GCG AAA CAC AGT CCC
miRNA-21 TAG CTT ATC AGACTG ATG TTG A
FAM-DNA FAM-AGG CTG CTG GTT TTC CAC TAC
C-myc mRNA GTA GTG GAAAAC CAG CAG CCT
Cy3-DNA Cy3-TCT TAT GCG GAT AGT GAAAGC

GalNAc-T mRNA

GCTTTC ACT ATC CGC ATA AGA




