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Figure S1. Scanning electron microscopy (SEM) images of the 3D nanoplasmonic substrate.
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Figure S2. Normalized fluorescence of Cy5-labeled DNA on the 3D nanoplasmonic substrate
according to DNA length.
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Figure S3. Amplification-inhibiting effect of the wild-type inhibitor. (A) Real-time polymerase
chain reaction (PCR) amplification plot and Ct values for the mutated and wild-type DNA in the
presence of the wild-type inhibitor. (B) Plot of Ct value vs. log template concentration. (C) Gel
electrophoresis of the PCR products in the presence of the wild-type inhibitor (10 pM).
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Figure S4. Analytical sensitivity test for epidermal growth factor receptor (EGFR) exon 19
deletion (E19del) mutation using PCR. Fluorescence signals after PCR hybridized on the
nanoplasmonic substrate according to the EGFR E19del DNA concentration at a fixed concentration
of the wild-type DNA (10 fM).
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Figure S5. Analytical sensitivity test for EGFR exon 20 insertion (E20ins) mutation detection.
Fluorescence signals after recombinase polymerase amplification (RPA) hybridized on the
nanoplasmonic substrate according to the EGFR E20ins DNA concentration at a fixed concentration
of the wild-type DNA (10 fM).
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Figure S6. Analytical sensitivity test for EGFR exon 21 (E21) L858R mutation detection.
Fluorescence signals after RPA hybridized on the nanoplasmonic substrate according to the (A) EGFR
E21 L858R mutation concentration at a fixed concentration of the wild-type DNA (10 fM) and (B)
wild-type concentration at a fixed concentration of the EGFR E21 L858R DNA (100 zM).
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Figure S7. Real-time PCR analysis for E21 L858R mutation DNA in the presence of wild-type
DNA at a concentration of 10 fM.
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Figure S8. Recovery comparison of (A) our assay method and (B) real-time PCR, after cfDNA
extraction using normal plasma samples (200 pL) spiked with EGFR E21 L858R DNA template
at concentrations ranging from 100 fM to 100 zM.

(A) Normal plasma samples
spiked with E21 L858R mutation DNA
100fM  10fM 1M 100aM  10aM laM  100zM 0

160
140
~ 120
Z 100
£ 80
w
g 60
= 40
20
0
100/M  10fM 1™ 100aM  10aM laM  100zM 0
Concentration of Spiked EGFR E21 L858R Mutation
(B) 4000
Normal plasma samples
3500
spiked with E21 L858R mutation DNA
3000
100 ™M
2500 10
2aco | o
€ 100 aM
1500 10 aM
1aM
1000 100 zM
—0
500

Cycles



Figure S9. Photograph of the 3D nanoplasmonic-based EGFR mutation multiplex assay chip.
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Table S1. Clinical characteristics of the patients with lung tumors involved in this study.

Classification | Patient | Age | Sex Histological type Cancer stage
#1 64 F Adenocarcinoma 1A
#2 70 M Adenocarcinoma 1A
#3 58 | M | Squamous cell carcinoma 1A
#4 68 | M | Squamous cell carcinoma 2A
#5 51 M Adenocarcinoma 2B
#6 64 M Adenocarcinoma 2A
#7 70 | M | Squamous cell carcinoma 2B
#8 50 F Adenocarcinoma 3A
#9 74 | M Small cell carcinoma 3A
Malignant #10 63 | M | Squamous cell f:arcinoma 3A
lung tumor #11 67 M Adenocarc!noma 3A
#12 56 F Adenocarcinoma 3A
#13 70 | M | Squamous cell carcinoma 3A
#14 67 M Adenocarcinoma 3B
#15 62 M Small cell carcinoma 4A
#16 66 F Adenocarcinoma 4A
#17 69 F Adenocarcinoma 4A
#18 45 M Adenocarcinoma 4A
#19 71 F Adenocarcinoma 4A
#20 50 F Adenocarcinoma 4A
#21 47 M Adenocarcinoma 4B
#22 58 | M
#23 66 F
#24 67 M
#25 73 F
Benign #26 73 F
lung tumor #27 | 60 | F i
#28 69 F
#29 58 | M
#30 69 | M
#31 51 | M
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Table S2. NGS panel of a 53-gene for whole-exome sequencing.

Mutation
type Gene
ALK | BRAF | EGFR | ERBB2 | IDH1 | IDH2 KIT | KRAS | MYC | MYCN
PDGFR
NRAS > AKTL | APC AR | ARAF | cCND1 | cCND2 | CCND3 | CDK4
. CTNNB
Point CDK6 | CHEK2 ) DDR2 | ERBB3 | ERG | ESRL | ETVL | FBXW7 | FGFR1
Mutation
[53] FGFR2 | FGFR3 | FGFR4 | FLT3 | GNAIL | GNAQ | GNAS | HRAS MA1P2K MA;ZK
PIK3C
MET | MTOR | NTRKL | NTRk3 | "% PTEN | RAF1 | RET | ROSL | SF3B1
SMAD4 | sSMO | TPs3
CNV
(Amplification | EGFR | ERBB2 | MYC | MYCN | CCND1 | CCND2 | CCND3 | CDK4 | CDK6 | FGFRI
gain
/Insertion
/Deletion) FGFR2 | FGFR3 | MET
[13]
RNA ALK | BRAF | ERG | ETVL | FGFR1 | FGFR2 | FGFR3 | MET | NTRKI | NTRK3
Fusion
[12] RET | ROSL
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Table S3. NGS results for malignant lung tumor patients. Patients highlighted in blue letters have

been identified with EGFR mutations.

Variant
Patient C;?Q;gr MGu;%t:d DNA sequence Protein Frg:ﬂﬁ cy D(e)[())t h
(%0)
#1 1A - - - - -
#2 1A - - - - -
#3 1A - - - - -
#4 2A - - - - -
#5 2B - - - - -
#6 2A - - - - -
#7 2B TP53 c.473G>A p.R158H 0.6 1,629
#8 3A EGFR €.2236_2250del p.E746_AT750del 2.8 1,370
#9 3A - - - - -
#10 3A - - - - -
#11 3A - - - - -
#12 3A - - - - -
#13 3A KRAS ¢.35G>C p.G12A 5.9 977
TP53 C.854A>T p.E285V 9.3 527
#14 3B - - - - -
#15 4A - - - - -
#16 4A - - - - -
417 AA EGFR €.2235-2249del p.E746_AT750del 1.3 4,786
FBXW?7 €.1393C>T p.R465C 0.1 7,336
#18 4A ERBB2 | ¢.2313 2324dup | p.Y772_AT775dup 6.7 1,621
EGFR c.2573T>G p.L858R 31 8,989
#19 4A
TP53 c.853G>A p.E285K 3 2,561
€.2573T>G p.L858R 25.1 7,520
420 A EGFR Amplification 15 cozgirr:umber
P53 c.586C>T p.R196 5.8 4,335
c.566C>T p.Al89V 53 4,335
EGFR c.2573T>G p.L858R 1.4 3,179
#21 4B TP53 c.814G>A p.V272M 0.5 1,326
MET €.3334C>T p.H1112Y 0.5 1,675
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Figure S10. Plot of the fluorescence intensity of malignant lung tumor patients in Figure 5.

U EGFRE19del = EGFR E21 LE5SRR
20001 Staee 1 Stape 2 Stape 3 Stage 4
1600 -
=
< 1200 -
g
1=
2
= 800 -
A0 -
o

#1 #2  #3 @4 @S #6 6T 80 #9 #10 #11 #1213 @14 #15 #16 §IT M8 K19 #2081
Patient number

14




