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Figure S1 TG curves for (a) Ni-Co-Cr-Fe-Mn-TF-400, (b) Ni-Co-Cr-Fe-Mn-TF-600

and (c) Ni-Co-Cr-Fe-Mn-TF-900 in air. The ramp rate: 10 °C/min.



Figure S2 (a) TEM, (b) STEM, and (c-h) element mapping images for Ni-Co-Cr-Fe-

Mn-TF polymer spheres.
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Figure S3 The particle size distributions for (a) Ni-Co-Cr-Fe-Mn-TF, (b) Ni-Co-Cr-
Fe-Mn-TF-400 and (c) Ni-Co-Cr-Fe-Mn-TF-600 calculated from TEM results.



Figure S4 (a-b) TEM, (c¢) STEM and (d-h) corresponding element mapping images for
Ni-Co-Cr-Fe-Mn-TF-400 obtained by calcination at 400 °C. Inset in (a) was the SAED

patterns.
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Figure S5 TG curves for Ni-Co-Cr-Fe-Mn-TF measured in air.



Figure S6 (a) TEM image, (b) SAED patterns, (c) STEM image and (d-h)
corresponding element mapping for Ni-Co-Cr-Fe-Mn-TF-900: (d) Ni, (e) Co, (f) Cr,
(g) Fe, (h) Mn.
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Figure S7 Energy dispersive X-ray spectroscopy (EDX) for (a) Ni-Co-Cr-Fe-Mn-TF,

(b) Ni-Co-Cr-Fe-Mn-TF-400, (¢) Ni-Co-Cr-Fe-Mn-TF-600 and (d) Ni-Co-Cr-Fe-Mn-

TF-900.
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Figure S8 Relative metal contents in (a) metal precursor and (b) mesoporous HEOs

(Ni-Co-Cr-Fe-Mn-TF-600).
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Figure S9 (a) XRD patterns and (b) SEM image for Ni-Co-Cr-Fe-Mn-600. The metal
oxides (Ni-Co-Cr-Fe-Mn-600) were prepared by hydrolyzation of five different kinds
of metal sources in the alkaline conditions without using TA as an organic ligand. The
other synthesis procedures were like that of Ni-Co-Cr-Fe-Mn-TF-600. XRD results for
Ni-Co-Cr-Fe-Mn-600 suggested the existence of impure phase. SEM image showed

that Ni-Co-Cr-Fe-Mn-600 had an irregular morphology.
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Figure S10 Effect of quenching agents on HEOs/PMS oxidation ([MB], = 5 mg/L,

[PMS], = 0.45 uM, [HEOs] = 0.02 g/L, T = 25 °C).
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Figure S11 Fluorescence intensities versus different time after adding target DNA.

12



4 b4
12 50 pg/mL BSA 124 0.5% FBS
- @
n & 3
&5 10 £ 10
=) = 9
= =)
X, 84 % 8 o
5 z
Q 53
= Q
§ 6 S £ 64
g g
=] =
= 41 S 44 3
23 = )
= @
21 24 2
04 0
T E T L T L) T " T L T T 1 T 1 1 1
0 10 20 30 40 50 0 10 20 30 40 50
Concentration of target DNA (nM) Concentration of target DNA (nM)
C g d
8 °
50 pg/ml. BSA 0.5% FBS
7
& 6 7
&) =Wy
g g
z g
X
[P S
9
5 44 é 4+
2 8 °
= 8
B 2
24 w2
0 T T T T T T T T T T 0 T T T T T T T T T T
0 2 4 6 8 10 0 2 4 6 8 10
Concentration of target DNA (nM) Concentration of target DNA (nM)

Figure S12 Fluorescence intensities versus different concentrations of target DNA
(0.5-50 nM) in 50 pg/mL of BSA (a) and 0.5% FBS (b). The corresponding calibration

curve for target DNA detection in 50 pug/mL of BSA (c) and 0.5% FBS (d).
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Table S1 Textural properties for the reported HEOs.

Pore Particle Application Reference
BET surface
Materials size size
area (m?/g)
(nm) (nm)
catalytic oxidation 1
PtNiMgCuZnCoOy 28 N.A. N.A.
of CO
catalytic oxidation 2
(CuNiFeCo0)04-Al,03 129 3.9 N.A.
of CO
(CuNiFeCoMg)O,- catalytic oxidation 2
198 4.8 N.A.
AL O5 of CO
aerobic oxidation 3
Co02Nig2Cug2MgpZn
42 N.A. N.A. of benzyl
020
alcohol
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Table S2 Textural properties for mesoporous HEOs.

Pore Pore Particle
BET surface area
Materials volume size size
(m?/g)
(cm’/g) (nm) (nm)
Ni-Co-Cr-Fe-Mn-TF
5.4 0.02 5.7 220
polymer

Ni-Co-Cr-Fe-Mn-TF-400 143.4 0.38 8.3 120

Ni-Co-Cr-Fe-Mn-TF-600 72.2 0.36 7.8 22
Ni-Co-Cr-Fe-Mn-TF-900 41.9 0.18 5.5 N.A.
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Table S3 The performance of different nanomaterials for DNA detection

Fluorescent Sensitivity
Materials (detection Detection time Reference
reporter -
limit)
GO FAM 2 nM 5 min 4
GO Silver 0.5 M 1-1.5h 5
nanoclusters
MoS, FAM 0.5nM 5 min 6
TiS, FAM 0.2 nM 5 min 7
Texas red
Co504 FAM 0.19 nM lh 8
CoOOH FAM 0.5 nM 5 min 9
Cu(H,dtoa) TFO 1.3 nM 3h 10
Cu-TA FAM 0.74 nM 1h 11
crystals
Spherical 0.14 nM
mesoporous FAM (Tris-HC1 lh This work
HEOs buffer)
Spherical 0.18 nM
mesoporous FAM (bovine serum lh This work
HEOs albumin)
Spherical 0.16 nM
mesoporous FAM (fetal bovine lh This work
HEOs serum)
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