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Table S1. Comparison of the proposed work with some reported results (markers in buffer)

Detection method Detection range LOD Ref
AFP: 1.0 - 100 ng mL! AFP: 0.72 ng mL"!
(1]
CEA:1.0 - 120 ng mL! CEA: 0.89 ng mL!

CEA: 0.36 ng mL"!
0.5 - 500 ng mL-! [2]

fluorescence
a-AFP: 0.28 ng mL"!
CEA: 1 ng mL!
3-100 ng mL! [3]
NSE: 1 ng mL-!
CYFRA 21-1: 1 ng mL!
field effect transistor 1 ng mL! -1 ugmL! [4]

NSE: 10 ng mL-!

CEA: 0.006 ng mL"!

0.01 - 50 ng mL"! PSA: 0.003 ng mL"! [*]

electrochemiluminescence

a-AFP:0.005 ng mL"!

CEA: 0.4 fg mL"!
0.01 - 0.1 pgmL"! €]
AFP: 0.4 fg mL-!
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electrochemistry

0.02 pgmL! - 5.0 ng mL"!

CEA: 0.093 pg mL"!
(']

AFP: 0.061 pg mL"!

0.01 - 100 ng mL"!

CEA: 0.003 ng mL!
[*]

AFP: 0.002 ng mL"!

0.01 - 100 ng mL"!

CEA: 2.7 pg mL!

PSA: 4.8 pg mL"! ]

AFP: 3.1 pg mL"!

0.01 - 100 ng mL"!

AFP: 10 pg mL!

CEA: 8.6 pg mL"! [']

PSA: 7.5 pg mL!

SERS

2 - 80 ng mL!

CEA: 0.62 ng mL!
(']

CK-19: 1.01 ng mL"!

0-100 ng mL!

CEA: 1.67 ng mL!
(]

AFP: 1.56 ng mL"!

CEA: 0.03 fg mL"!

This
1 fgmL'-1 ng mL"!
work
NSE: 0.66 fg mL!
Table S2. Comparison of the proposed work with some reported results (markers in serum)
Detection method Detection range LOD Ref
CEA:2 - 50 ng mL"! CEA: 0.02 ng mL"!
fluorescence 3]
CA125:0-400 U mL"! N/A
AFP: 0.5 - 100 ng mL"! AFP: 0.15 ng mL-!
electrochemiluminescence ~ CA125:1.0 - 100 U mL"! CA125:0.6 U mL"! ['4

CA199:0.5- 100 U mL!

CA199:0.17 U mL!




CEA: 1.0 - 100 ng mL-! CEA: 0.5 ng mL"!
AFP: 91 tM
LSPR 1fM-1nM CEA: 94 fM [15]
PSA: 10 ftM
CA15-3: 0.1 - 500 U mL! CA15-3: 0.99 U mL-!
CA27-29: 0.1 - 500 U mL-! CA27-29:0.13 U mL"! [
CEA: 0.1 - 500 ng mL"! CEA: 0.05 ng mL!
SERS

10 pg mL-! - 100 ng mL-!

CEA: 2.82 pg mL"!

NSE: 2.04 pg mL"!

This

work

Table S3. Experiment design for studying the specificity of combined detection of CEA and NSE in BBS buffer

Designations CEA SERS tags  NSE SERS tags immune-GMNPs CEA NES
blank ol v ol
mismatch 1 \ \ l
mismatch 2 \ \
CEA ol ol ol
NSE ol ol el ol
CEA/NSE v ol ol ol




Table S4. Experiment design for studying the specificity of combined detection of CEA and NSE in human

serum

Designations CEA SERS tags

NSE SERS tags

immune-GMNPs

CEA NES AFP

blank \
AFP \
CEA \
NSE V
CEA/NSE V

Table S5. Characterization of LSPR peaks of the Au NFs after each surface modification for preparing CEA

SERS tags
Materials A (nm) OX (nm)
Au NFs 803
Au NFs-4MBA 813 10
AuNFs-4MBA (EDC/NHS) 814.5 1.5
Au NFs-4MBA-anti CEA 842 27.5




Table S6. Characterization of LSPR peaks of the Au NFs after each surface modification for preparing NSE

SERS tags
Materials A (nm) O\ (nm)
Au NFs 803
Au NFs-DTNB 819 16
Au NFs-DTNB (EDC/NHS) 821 2
Au NFs-DTNB-anti NSE 845 24

Table S7. Zeta potential of the Au NFs after each surface modification for preparing CEA SERS tags

Materials Zeta potential (mV)
Au NFs 46.32 £1.02
Au NFs-4MBA -21.65+ 1.64
Au NFs-4MBA (EDC/NHS) -34.12+0.71
Au NFs-4MBA-anti CEA -45.49 £1.32

Table S8. Zeta potential of the Au NFs after each surface modification for preparing NSE SERS tags

Materials Zeta potential (mV)
Au NFs 46.32 +£1.02
Au NFs-DTNB -28.64 +£2.24
Au NFs-DTNB (EDC/NHS) -36.81 +1.34

Au NFs-DTNB-anti NSE -50.73 £1.38




Table S9. Characterization of LSPR peaks of the GMNPs before and after immobilization of mixed antibodies

Materials A (nm) OX (nm)
GMNP 608
GMNP-anti CEA/anti NSE 616 8

Table S10. Zeta potential of the GMNPs before and after immobilization of mixed antibodies

Materials Zeta potential (mV)
GMNP -30.70 = 1.89
GMNP-anti CEA/anti NSE -40.47 £ 1.21
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