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Fig. S1 XPS results for (A) Cu-MOFs@AuPtNPs-Ab, (B) C1s, (C) O1s, (D)Cu 2p, 
and (E) Pt 4f



Fig. S2 EDS pattern of Cu-MOFs@AuPtNPs-Ab

Fig. S3 Effect of the (A) The pH values of the reaction solution, (B) the reaction 

temperature of the AFP and signal probes



Fig. S4. Determination of the steady-state kinetics of Cu-MOFs@AuPtNPs. (A) The 

concentration of H2O2 varied, while keeping the concentration of TMB constant (0.2 

mg mL-1). (B) The concentration of TMB varied, while keeping the concentration of 

H2O2 constant (0.3 mg mL-1). (C) and (D) were the double reciprocal plots 

corresponding to (A) and (B) respectively.

Fig. S5 (A) Stability of the MeLISA after stored at 4 °C for 7, 14, and 21 days. (10ng 

mL-1of AFP) Error bars = RSD (n = 5). (B) Reproducibility of the MeLISA: the 

absorbance at 450 nm of 1, 10, and 100 ng mL-1 were recorded. Error bars = RSD (n 

= 5).



Table S1. Comparison of steady-state kinetic parameters (Km and Vmax) of Cu-
MOFs@AuPtNPs and HRP.

Catalyst Km/mM   Vmax/M s-1

H2O2 TMB H2O2 TMB 

Cu-MOFs@AuPtNPs 0.246 0.017 1.16×10-8 1.41×10-8

HRP 3.7 0.434 8.71×10-8 1.0×10-7

Table S2. Comparison of the detection limit with other AFP detection systems

Detection method Linear range
(ng mL-1)

Detection limit 
(pg mL-1)

Reference

Fluorescence 0.5–104 170 1

photoelectrochemical 
immunosensor

0.1-300 82 2

plasmonic
ELISA

2 - 200 230 3

 potentiometric 
immunoassays

0.01 - 100 7.9 4

MeLISA 0.001-1000 0.86 Present work
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Table S3 AFP detected by the proposed MeLISA in the real blood (indicated by relative 

standard deviation, RSD, n=5).
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