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S1. Experimental section

S1.1. Reagents and Materials

1, 3, 5-triformylphloroglucinol (Tp) and mesitylene and benzidine (BD) were
purchased from Energy Chemical (Shanghai, China). Copper (II) nitrate trihydrate
(Cu(NOs),-3H,0) and acetic acid and dichloromethane (DCM) were purchased from
Hushi Laboratorial Equipment Co. Ltd. (Shanghai, China). Gold chloride
tetrahydrate (HAuCly-4H,0, 99.9%), acetone, and 1,4-dioxane were purchased from
Sinopharm Chemical Reagent Co.Ltd. (Shanghai, China). Human mucinl (MUCI)
vascular endothelial growth factor (VEGF) and (platelet-derived growth factor-BB)
PDGF-BB were purchased from Shanghai North Connaught Biotechnology Co, Ltd.
(Shanghai, China). Human serum was provided by Linfen People’s Hospital (Shanxi,
China). 2-amino terephthalic acid (NH,-BDC) was provided by Bailingwei Chemical
Technology Co. Ltd. (Beijing, China). N, N-dimethylformamide (DMF, > 99%) was
provided by Aladdin (China). Polyvinylpyrrolidone (PVP, Mw = 40000 g-mol!)
was obtained from Stremchemical. Phosphate buffer solution (PBS, 0.1 M, pH 7.4)
containing 0.1 M Na,HPO,, 0.1 M KH,PO,, and 0.1 M KCI was used as a working
buffer for the performance examination of the electrodes. The ultra-pure water was
used throughout the whole experiment. The sequences of PDGF-BB targeted aptamer
is listed as follows: CAGGCTACGGCACGTAGAGCATCACCATGATCCTG.

S1.2. Apparatus

Valuable information about the topographic characteristics of the synthetic
nanomaterials was captured with the aid of JEOL JSM-7500F field emission
scanning electron microscope (SEM) and JEOL JEM-2100 transmission electron
microscope (TEM). The phase structure of the nanomaterials was analyzed using the
Rigaku Ultima IV-185 room-temperature X-ray diffractometer (XRD) with filtered
Cu Ka radiation. The comparative Fourier transformation infrared spectra (FTIR)

were recorded with a Bruker Alpha FTIR spectrometer. The specific surface areas



and pore size distribution of all samples were measured by the method of Brunauer-
Emmett-Teller (BET) using a Beishide 3H-2000PS2 instrument at the temperature of

liquid nitrogen.
S1.3. Electrochemical detection

The whole electrochemical measurements were conducted at room temperature
with a CHI660E electrochemical workstation (Chenhua Instrument Company of
Shanghai, China), which equips with a conventional three-electrode configuration
consisting of a glassy carbon electrode (GCE, 4 mm in diameter), a saturated calomel
electrode (SCE), and a platinum wire. The mixed solution comprising
K;[Fe(CN)g]/Ky4[Fe(CN)g] (5 mM) and KCl1 (0.1 M) was utilized as the electrolyte
solution for the cyclic voltammetry (CV) measurement. The sweeping rate of the CV
measurements was 50 mV-s™!, which were carried out in the range between -0.2 and
0.6 V (vs. SCE). The target of PDGF-BB was examined by the differential pulse
voltammetry (DPV) measurements, which were performed in the potential of -0.2—0.3

V (vs. SCE) with an amplitude of 50 mV and a pulse width of 0.05 s.
S1.4. Theoretical calculations

To qualitatively understand the weak interactions between the TpBD and
aptamer, the model of TpBD-aptamer complex was set up and then further
theoretically optimized with XTB program.!- > The obtained molden file was used for
the wavefunction analyses, which were finished by using Multiwfn program.? The
Independent Gradient Model (IGM)* was employed for the visually studying inter-
fragment interactions between TpBD and truncated PDGF-BB targeted aptamer. The
color-coded isosurface images of IGM were rendered and visualized by the VMD

program.’
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Table S2 Detection of PDGF-BB added in human serum (n = 6).

Samples  Added PDGF-BB (ng'mL!)  Found PDGF-BB (ng'mL"!)  Recovery (%) RSD (%)

1 0.0001 0.000091 91.0 43
2 0.5 0.487 97.4 3.8
3 5 5.395 107.9 2.9
4 20 18.62 93.1 3.7

5 40 39.35 98.4 4.5
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Fig. S1 The current responses of (A) DpAu/GCE electrode incubated with different concentrations Cu-
MOF@TpBD, (B) Cu-MOF@TpBD/DpAu/GCE electrode incubated with different concentration of
aptamers. (C) the amperometric response of aptasensor as the function of the incubation time when
immune-reacted with 500 pg:-mL~! PDGF-BB. The standard deviations of the mean are indicated as

error bars, with the determination of 4 (n = 4).



200 0.05

A —o— Cu-MOF@TpBD adsorption B \
= —e— Cu-MOF@TpBD desorption —— Cu-MOF@TpBD
20 —/— Cu-MOF@TpBD-Apt adsorption 0.04 Cu-MOF@TpBD-Apt
"‘E 150 —aA— Cu-MOF@TpBD-Apt desorption
) o
= E0.03-
I £
£ 100} £
5 E 0.02 -
% 3 ;
z > |
E 50f 001 %
g ‘\“’\_
=4 Al
0.00 -
0 T 1 'l 1 M " N N
0.0 0.3 0.6 0.9 0 40 80 120
Relative pressure ( P/Py) Pore Diameter / nm

Fig. S2 N, adsorption-desorption isotherms (A) and the corresponding pore-size distribution curves (B)

of the samples Cu-MOF@TpBD and Cu-MOF@TpBD-Apt.



