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Table S1. The oligonucleotides used in this work.

Oligonucleotides Oligonucleotide Sequences
M1 5'-A-FAM-3'
M2 5'-CA-FAM-3'
M3 5'-CCA-FAM-3'
M6 5'-TAA CCA-3'
Mi12 5'-AGG CAG TAA CCA-3'
M24 5'-AGG CAG TAA CCA AGG CAG TAA CCA-3'
M36 5'-AGG CAG TAA CCA AGG CAG TAA CCA AGG CAG TAA CCA-3'
A20 5'-AAA AAA AAA AAA AAA AAA AA-3'
G20 5'-GGG GGG GGG GGG GGG GGG GG-3'
C20 5'-CCC CCC CCcC ccce ceecece ce-3!
T20 S-TTT TTT TTT TTT TTT TTT TT-3'
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Figure S1. UV-vis absorption spectra of TMB and H,O, with and without the presence of MIL-

53(Fe) or FAM. [TMB] = 0.2 mM, [H,0,] = 2.5 mM, [MIL-53(Fe)] = 5 ug mL-!, [FAM] = 250
nM.
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Figure S2. (A) PXRD patterns of MIL-53(Fe) under different conditions: simulated, as-
synthesized, and immersed in 50 mM HAc-NaAc buller (pH 4.0) under 3 h. (B) FTIR spectrum of
as-synthesized MIL-53(Fe) and terephthalic acid (TA) ligand. (C) (A) Typical SEM image of
MIL-53(Fe).
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Figure S3. UV-vis absorption spectra of TMB and H,0, with different concentrations of MIL-
53(Fe). [TMB] = 0.2 mM, [H,0,] =2.5 mM.
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Figure S4. (A) Absorbance at 652 nm of reaction systems with different concentrations of M12,
M24 and M36. (B) Absorbance at 652 nm of reaction systems in the presence of 20-nt homo
ssDNAs of A20, G20, T20 and C20. [ssDNA] =200 nM.
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Figure S5. Zeta potential of 20-mer DNA homopolymer-modified MIL-53(Fe) (A) and the four
types of homopolymers (B) at pH 4.0. [ssDNAs] =200 nM.
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Figure S6. Steady-state kinetic assay of M24-capped MIL-53(Fe) at pH 4.0. (A) Reaction velocity
plots with a fixed TMB concentration (0.2 mM) and various H,O, concentration. (B) Reaction
velocity plots with a fixed H,O, concentration (2.5 mM) and various TMB concentrations. (C and
D) Double reciprocal plots of the M24-capped MIL-53(Fe) with the concentration of one substrate
(H,0, or TMB) varied. [M24] = 200 nM, [MIL-53(Fe)] = 5 ug mL-".

Table S2. The Michaelis—Menten constant (K,) and maximum initial velocity (Vi.x) of MIL-
53(Fe) and ssDNA-capped MIL-53(Fe) at pH 4.0.

Catalyst Substrate K, (mM) Vmax (108 M s) Reference
H,0, 0.04 1.86
MIL-53(Fe) 1
TMB 1.08 8.78
ssDNA-modified H,0, 0.35 2.58
This work
MIL-53(Fe) TMB 0.30 1.07
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Figure S7. Effect of (A) TMB concentration, (B) H,O, concentration, (C) NaAc concentration on
the peroxidase-like activity of DNA-modified MIL-53(Fe). The absorbance was read at the
maximum absorbance of 652 nm and the maximum point in each curve was set as 100 %. [M24] =
200 nM, [MIL-53(Fe)] =5 ug mL-..
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Figure S8. Effect of TMB oxidation temperature (A) and time (B) on the peroxidase-like activity
of DNA-modified MIL-53(Fe). The absorbance was read at the maximum absorbance of 652 nm
and the maximum point in each curve was set as 100 %. [M24] = 200 nM, [MIL-53(Fe)] =5 pug

mL-!.
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Figure S9. The specificity of the DNase I activity assay. Concentrations of BSA, protamine,

heparin and GOx are 1 pg mL-'. Amounts of metal ions, amino acids and glucose are 1 puM.

[DNase I1=10 U mL".



Table S3. Comparsion of this method with other conventional methods.

Linear range Detection limit
Methods Reference
(U mLY) (U mLY)
Electrochemical method based on a gold electrode
) 0.10-10 0.10 2
through the sulfur—gold linkage
Potentiometric method based on a polycation-
1-10 0.45 3
sensitive membrane electrode
Fluorescence method based on DNA-templated
0-10 0.10 4
silver nanocluster/graphene oxide nanocomposite
Fluorescence method based on a graphene oxide -
2-70 1.0 5
quenched hairpin probe
Fluorescence method based on malachite green/G-
5-100 1.0 6
quadruplexes
Fluorescence method based on graphene oxide as
1.75-70 1.75 7
sensing platform
Colorimetric method based on photoinduced
0.5-10 1.58 8
synthesis of AuNPs
Colorimetric method based on DNA-enhanced
) ) o 0.2-7 0.09 This work
peroxidase-like activity of MIL-53(Fe)
Table S4. Analytical results for DNase I activity in 1% human serum samples.
Sample Added (U mL1) Determined (U mL") Recovery (%)
1 0 Not detectable -
2 1 1.02 £0.08 102.0 £ 8.0
3 2 1.83 £0.02 915+ 1.0
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