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Fig.S1 Dynamic light scattering of the as-prepared Au seeds dispersed in 200 pL DI

water.
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Fig.S2 Histogram of nanoparticle size distribution of the as-prepared Au RDs obtained

from SEM images.



The size of the histogram of nanoparticle size distribution (65 nm) is the same as
the size observed by TEM and SEM (65 nm).
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Fig. S3 Dynamic light scattering of the as-prepared Au RDs dispersed in 200 pLL DI
water. PDI=0.08.

DLS measurement was carried by dissolving 25 pL concentrated Au RD NCs
solution in 2.5 mL deionized water and sonicated for 2 min to form a light purple
solution. Due to the hydrodynamic interactions, the size (68.1 nm) recorded with DLS

is a little larger than the size (65 nm) observed with TEM and SEM.
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Fig. S4 UV-Vis spectra of the as-prepared Au RDs measured in water.



Fig. S5 Au superlattice constructed with Au RDs concentration of 0.5 nM.

By decreasing the concentration of Au RDs solution from 2.75 nM to 0.5 nM, lots

of defects can be observed in the central area of the Au superlattice, which may reduce

the intensity of the SERS signal. Thus, the superlattice adopted in this study is

fabricated by using 2.75 nM Au RDs solution.

Fig. S6 SEM images of Au RDs before (a) and after (b) plasma treatment.
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Fig. S7 SERS signals of superlattice before and after treated with plasma for 3
minutes(a), and SERS signals of the untreated superlattice (CTAC@AuRDs) measured
with urine samples (urine+tCTAC@AuRDs), and plasma treated superlattice measured

with urine samples (Urine+AuRDs) (b).
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Fig. S8 Linear correlation curve of Raman intensities at 1648 cm™! with the different

concentrations of R6G.
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Fig. S9 (a) 3D model of the Au compact superlattice. Each layer of the superlattice is

also shown in (b) for a clear view of the compact superlattice.
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Fig. S10 The distribution of SERS-EF with different excitation wavelengths (532 nm,
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633 nm, and 785 nm) in the calculation domain of the numerical simulation.

The enhancement factor (EF) was typically calculated based on the following

formula, on case 4-aminothiophene (4-ATP) was used as the probe molecule:
EF = (L1080-1/Ns.a1p)/(Irs/NRs)

Where I;030em.1 1S the measured SERS intensity of 4-ATP at 1080 cm™!, Ny_a1p is
the number of 4-ATP molecules adsorbed on the SERS substrate in each measurement,
Irs is the measured Raman intensity of 4-ATP powder at the 1080 cm™! band in a normal
Raman spectrum, Ngs is the number of 4-ATP molecules measured in the normal

Raman measurement without enhancement. Based on the measured SERS intensity, the



average amount of 4-ATP applied to the substrate, the measured Raman intensity,
corresponding amount of 4-ATP powder, and laser spot size (1.3 pm), the EF is

calculated to be approximately 2.8x107.
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Fig. S11 Raman spectra of 4-ATP powder with the number of molecules Ngs=6x10!1,
and the SERS spectra of 4-ATP on the Au RDs substrates, with estimated number of

molecules Ny app =2x10%.
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Fig. S12 SERS spectra obtained from a same LC patient diagnosed with minimally

invasive adenocarcinoma before (black curve) and after surgery (red curve).
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Fig. S13 The OPLS-DA plot for the urine samples from 12 LC patients before and after
operation, and 18 healthy persons (a). The OPLS-DA plot for the urine samples from
LC patients (24 preoperative and post-operative LC patients) and 18 healthy persons
(b). The OPLS-DA plot for 12 LC patients before and after operation (c). The OPLS-

DA plot for 41 LC patients and 18 healthy persons (d).



Sample State

1#
2
3#
A

5#

67

H

8#

9%

10#
11#
12#
13#
14#
15#
16#
17#
18#
19%
208
21#
228
23#
244
25%#
265
27#
28#
29%
30#
31#

Age Gender
Preoperation 40 Female
Preoperation 51 Female
Preoperation 57 Female
Preoperation 42 Male
Preoperation 51 Female
Preoperation 60 Female
Preoperation 68 Female
Preoperation 71 Female
Preoperation 60 Female
Preoperation 35 Male
Preoperation 68 Male
Preoperation 59 Male
Preoperation 44 Female
Preoperation 54 Male
Preoperation 58 Male
Preoperation 69 Male
Preoperation 64 Female
Preoperation 77 Female
Preoperation 60 Female
Preoperation 74 Male
Preoperation 44 Male
Preoperation 69 Male
Preoperation 47 Male
Preoperation 62 Male
Preoperation 65 Male
Preoperation 57 Male
Preoperation 66 Male
Preoperation 65 Male
Preoperation 56 Male
Postoperation6g  Male

Postoperation 68

Female

Table S1 Clinical characteristics of the studied samples in this work

Characteristics

Adenocarcinoma

Minimally invasive adenocarcinoma

Invasive adenocarcinoma

Minimally invasive adenocarcinoma
Adenocarcinoma in situ/ Minimally

Invasive adenocarcinoma

Minimally invasive adenocarcinoma
Minimally invasive adenocarcinoma

*

Size of nodules
(em*cm)

0.8+0.8
16+1.1
24%15
0.8+0.8

1.2+12/06+06

*

0.8+0.8

*

Minimally invasive adenocarcinoma 4#3

*

*

Minimally invasive adenocarcinoma

Adenocarcinoma in situ
Sguamous cell carcinoma
Adenocarcinoma
Adenocarcinoma

Adenocarcinoma
*

#*

Sguamous cell carcinoma

*

Adenocarcinoma

*

Sguamous cell carcinoma
Adenocarcinoma

Invasive adeno carcinoma
Sguamous cell carcinoma
Adenocarcinoma

Minimally invasive adenocarcinoma

*

*

13«07
0.5+0.5/0.5+0.5

MNumber of CEA

nodules

R SR W

R s

#

(ug/L)

24
0.6
0.7
19

09

0.7
15
34
Zal
16
9.19
1524
1191

Keratin 21-1 SCCA ;;’E‘J’bmm
(Hg/L) (nag/L) oy
17 09 17
08 04 9
28 07 9
2 1 18
2 15 12
2 2 13
27 15 6
33 09 8
28 07 13
29 13 5
1081 142
534 .
415 s
9433 .
459 o
881 19
336 s
6.19 s
527 s
* * 3]

Direct
bilirubin(u
mol/L)

5

L L I % R 4 | W O W Ww

E SRS I

#

Urea/Cr
gatine

138
229
206
136

173

126
221
26.2

*

223

Blood urea
nitrogen
(mmol/L)
38

5

5]

19

35

232
49

*

54

Creatine
(umol/L)

68
54
72
89

56

65
55

*

51



32# Postoperationd40 Female * * * 2 * * 11 4 i 1.7 47
33 Postoperation®1 Female * * * 08 * * 8 ph 105 2 A7
J# Postoperationb0  Female * * * 06 LT o7 12 4 142 4 70
35# Postoperation42 Male * * * 2 * * 14 B abal] 52 97
J6# Postoperation®7 Female * * # 0.7 * * 7 i 151 36 59
31#H Postoperation51 Female * * * 07 * * 9 3 36.3 6.6 45
J8# Postoperation60 Female * * * 13 1f 05 10 4 279 54 48
39# Postoperation59  Male * * * 15 * ke 4 16 6 93
40 Postoperationd4d Female * * * * * * 5 i i b 133 273
41# Postoperation # Male * * * * * * * * * " *
42# :Healthy 46 Male x " . . . - . . > ; Z
43#% Healthy 28 Male * * * * * * * n * * *
44# 'Healthy 44 Female * * * * k * * * * * *
45#  'Healthy 62 Female " . ” B . . . . 7 . :
46#  'Healthy 55 Female . " * " . * . < 5 . .
47#  'Healthy 43 Female x " . . . . - . . i -
48#  'Healthy 39 Male . " * " . - A - . - .
49%  'Healthy 64 Female x " . . . - - : * : :
50#  'Healthy 72 Male " . ” : . . . . : . 5
51#  'Healthy 51 Male " " * * « - - - ‘ ; .
52#  'Healthy 57 FEemale x " . . . . . . . . "
53#  'Healthy 49 Female . . " A - . . . . . .
54#  'Healthy 58  Male . " * . R - . < 5 . .
55#  'Healthy 61 Female " . ” : - . - . . ; .
56#  Healthy 54 Male . " * " . - . - . - .
57#  'Healthy 65 Male x " . . 5 - . . . v .
53#  'Healthy 75 Male " . ” : . . . . 2 . .
59%#  'Healthy 48 Female " " * * " - - - : - .

* denotes the information that is unavailable. CEA and SCCA are the abbreviations of carcinoembryonic antigen and squamous cell carcinoma antigen, respectively.

Among the 59 research samples, the top 29 were LC patients, the middle yellow part was 12 postoperative LC patients, and the last blue
part was 18 healthy individuals. Among them, 29 LC patients mainly had adenocarcinoma (including adenocarcinoma in situ (AIS), minimally

invasive adenocarcinoma (MIA), and invasive adenocarcinoma (IAC)) and squamous cell carcinoma.



The 'characteristics' column represents the characteristics of LC patients, while the'

Size of nodules' column represents the size of the corresponding patient's nodules. The

Number of nodules column is the number of nodules corresponding to the patient. Then,

the rest columns are their corresponding concentrations of carcinoembryonic antigen

(CEA), Keratin 21-1, and squamous cell carcinoma antigen (SCCA), Total bilirubin,

Direct bilirubin, Urea/Creatine, Blood urea nitrogen, and Creatine in serum.

Table S2 Major SERS peaks of urine samples and tentative vibrational mode

assignments
Pealgclr)no_ ?;tlon Vibrational modes Tentative assignments | Reference
660 C-S stretching Cystine 1.2
685 C-H vibration Thymidine 3
725 C-H vibration, N-N vibration Adenosine 3
759 Symmetric breathing Tryptophan 4
786 Ring breathing mode Purine nucleoside 3
930~965 Skeletal C-C vibration Amino acids L5
1002 C-Cring stretghlng/C-N Amino acids/Urea 6
stretching
Phosph 1
1082 P-O stretching of HPO,> OSPHOTous sa s/ L7
phosphodiester groups
1148 H-C-H twisting and rock Phenylalanine 3
1270 C-N stretching Amide !
1288 C-N stretching Cytosine 8
13431400 Ring ?reathmg/C-H twist DNA/BNA ‘ 9,10
vibration/ COO" bases/Amino acids
1462 C-H bending/C-N stretching Adenine 4
1542 C=C vibration/NH, vibration Adenosine/ 3
Phenylalanine
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