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Fig. S1 Corresponding photoluminescence emission spectra of FNPs, FNPs-HE4-Ab2,
QDNBs and QDNBs-CA125-Ab2.

Fig. S2 Transmission electron microscope (TEM) images of FNPs, FNPs-HE4-Ab2, QDNBs

and QDNBs-CA125-Ab2.
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Fig. S3 Fluorescence intensity of FNPs-HE4-Ab2 in combined detection and single detection.
(c) Fluorescence intensity of QDNBs-CA125-Ab2 in combined detection and single detection.
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Fig. S4 Selectivity of the single-signal system-based immunoassay. The selectivity of the
single-signal system-based immunoassay for HE4 (a) and CA125 (b), 5 ng mL-1 for HE4,
100 U mL! for CA125 and 50 ng mL! for other proteins.

Procedure of single-signal system-based immunoassay for HE4

and CA125 detection

In this modified ELISA method, polystyrene microplates were modified with capture antibody of
HE4 and CA125 in coating buffer (0.05 mol/L CBS) at 37 °C for 45 min, respectively. After washing the
microplates three times with wash buffer (1% Tween-20 in 0.01 mol/L PBS), the microplates were
blocked with blocking buffer (5 mg/mL skim milk in PBS) at 4 °C overnight. Subsequently, the
microplates were washed three times with wash buffer and drying, which can be stored at -20°C for a

long time. When the microplates are used for testing, first wash it with wash buffer back to
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room temperature, then different concentration HE4 and CA125 was added, respectively. After
60 min, the microplates were washed three times with wash buffer, and FNPs-HE4-Ab and
QDNBs-CA125-Ab was added at 37 °C for 45 min. Lastly, three washing steps were performed,
we used the multi-mode microwell reader simultaneous collected the corresponding data of
fluorescence and quantum dots. Different concentration of HE4 and CA125 from 0-20 ng/mL and 0-
200 U/mL were added to the single-signal detection system, and the fluorescence intensity of FNPs and
QDNBs were measured using the synergy H1 hybrid multi-mode microwell reader, respectively. The

results are shown in the Fig. S5a-b: the linear relationship of fluorescence intensity was determined

79 according to the standard curves of HE4 and CA 125 concentrations.
80 Fig. S5
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82 Calibration curve of the single-signal system for HE4 (a)and CA125 (b) single detection.
83
84 Table S1. Comparison of the dual-signal system-based immunoassay and reported other
85 methods of HE4 and CA 125 detection.
Analytical methods Analyte LDR LOD Reference
Electrochemical Just CA125 10-100 U/mL 5.5 U/mL [1]
Nonenzymatic colorimetric ~ Just CA125 0.1-100 U/mL 0.1 U/mL [2]
immunodetection
Microchip ELISA Just HE4 1-100 ng/mL 19.5 ng/mL.  [3]
Dual-signal system-based Simultaneous 1.25-20 ng/mL 0.16 ng/mL.  This work.
immunoassay immunoassay of 12.5-200 U/mL 9.4 U/m
HE4 and CA125
86
87 Reference
88 1. Torati SR, Kasturi KC, Lim B, Kim C (2017) Hierarchical gold nanostructures modified electrode for
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