
© Translational Lung Cancer Research. All rights reserved. https://dx.doi.org/10.21037/tlcr-22-818

Figure S1 Linear regression of bTMB and used plasma volume in mL (A) and input DNA in ng (B). bTMB, blood tumor mutational 
burden.

Figure S2 Kaplan-Meier survival analysis according to PD-L1 TPS. (A) and (B) Patients stratified based on a threshold of 50% PD-L1 TPS. 
(C) and (D) Patients stratified based on either below 50%, 50–75% and 75–100% PD-L1 TPS. OS, overall survival; PD-L1, programmed 
cell death ligand 1; PFS, progression-free survival; TPS, tumor proportion score.
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Table S1 Univariate and multivariate Cox regression analysis

Variable
Univariate Multivariate

P value HR (95% CI) P value HR (95% CI)

PFS

Age [cont.] 0.03 1.04 (1.01–1.08) 0.01 1.07 (1.02–1.13)

Histology [Sq. cell] 0.07 1.92 (0.89–3.78)

Sex [F] 0.71 0.90 (0.51–1.58)

Smoking [Active] 0.95 0.98 (0.52–1.76)

PD-L1 TPS [>50%] 0.41 0.75 (0.40–1.55)

Treatment line [2. line] 0.21 1.53 (0.76–2.89)

PS

[1] 0.16 1.61 (0.85–3.28)

[2] 0.37 1.57 (0.54–4.07)

Co-morbidity [cont.] 0.30 1.11 (0.90–1.32)

TP53 [mut.] 0.39 0.78 (0.45–1.38)

KRAS [mut.] 0.37 0.77 (0.43–1.36)

Baseline bTMB [High] 0.02 0.49 (0.28–0.87) 0.005 0.31 (0.13–0.68)

Baseline aMM [High] 0.36 1.30 (0.74–2.28)

ctDNA dynamics [Clearing] 0.006 0.35 (0.16–0.72) 0.007 0.25 (0.09–0.67)

aMM dynamics [Increase] <0.001 7.17 (3.08–16.58) 0.001 4.60 (1.83–11.63)

OS

Age [cont.] 0.31 1.02 (0.98–1.06)

Histology [Sq. cell] 0.16 1.71 (0.77–3.45)

Sex [F] 0.32 0.74 (0.41–1.34)

Smoking [Active] 0.95 0.98 (0.49–1.84)

PD-L1 TPS [>50%] 0.23 0.66 (0.34–1.37)

Treatment line [2. Line] 0.09 1.78 (0.88–3.38)

PS

[1] 0.43 1.32 (0.68–2.76)

[2] 0.49 0.64 (0.14–2.06)

Co-morbidity score [cont.] 0.44 1.08 (0.88–1.29)

TP53 [mut.] 0.65 1.15 (0.63–2.10)

KRAS [mut.] 0.53 0.82 (0.43–1.50)

Baseline bTMB [High] 0.04 0.52 (0.27–0.95) 0.05 0.48 (0.23–0.97)

Baseline aMM [High] 0.25 1.42 (0.78–2.59)

ctDNA dynamics [Clearing] 0.05 0.48 (0.22–0.98)

aMM dynamics [Increase] 0.003 3.05 (1.41–6.24) 0.002 3.45 (1.55–7.40)

Variable tested is shown in brackets. Independent variables with P values below 0.05 was included in the multivariate Cox regression 
analysis. aMM, average number of mutant molecules per mL of plasma; CI, confidence interval; cont., continuous variable; ctDNA, 
circulating tumor DNA; F, female; HR, hazard ratio; mut., mutated; PD-L1, programmed cell death ligand 1; PFS, progression-free survival; 
PS; performance status; sq. cell; squamous cell carcinoma; TPS, tumor proportion score.



Table S2 Genetic alterations in buffy coat DNA

Pt Gene Type Coding change Amino acid changeAF
Variant 
depth

Unique 
depth

MM COSMIC ID

4 APC
BRCA2
DPYD
KIT
PDZRN3
PIK3CG
TP53
USP29

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.4897A>T
c.1905+1G>A
c.2421G>T
c.1949T>A
c.885C>G
c.659A>G
c.2368G>C

p.Ser837†

p.Ile1633Phe
‡

p.Lys807Asn
p.Leu650Gln
p.His295Gln
p.Tyr220Cys
p.Asp790His

2.65%
0.49%
49.03%
3.79%
0.46%
1.10%
0.38%
1.07%

65
12
1387
108
13
22
10
29

2452
2446
2829
2853
2818
1994
2634
2714

36500
6750
675000
52100
6350
15200
5220
14700

COSM3607572
N/A
N/A
COSM4383745
N/A
COSM1447103
COSM10758
N/A

7 APC
BRCA2
KIT
NFE2L2
PIK3CG
SLITRK1
USP29

SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.4897A>T
c.2421G>T
c.85G>T
c.885C>G
c.1291G>T
c.2368G>>C

p.Ser837†

p.Ile1633Phe
p.Lys807Asn
p.Asp29Tyr
p.His295Gln
p.Asp431Tyr
p.Asp790His

2.90%
0.52%
3.02%
0.42%
1.75%
0.16%
1.29%

106
18
139
13
47
7
44

3659
3442
4610
3115
2680
4480
3406

146000
26400
152000
21100
88500
7890
65200

COSM3607572
N/A
COSM4383745
COSM132845
COSM1447103
COSM4766312
N/A

9 APC
BRCA2
KIT
NAV3
NFE2L2
PDZRN3
PIK3CG
RET
SLITRK1
TP53
USP29

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.4897A>T
c.2421G>T
c.1765G>T
c.85G>T
c.1949T>A
c.885C>G
c.2116G>A
c.1291G>T
c.646G>T
c.2368G>C

p.Ser837†

p.Ile1633Phe
p.Lys807Asn
p.Gly589Cys
p.Asp29Tyr
p.Leu650Gln
p.His295Gln
p.Val706Met
p.Asp431Tyr
p.Val216Leu
p.Asp790His

2.66%
0.70%
3.58%
0.12%
0.37%
0.49%
1.71%
0.13%
0.17%
0.45%
1.82%

160
40
300
6
20
27
73
17
13
29
100

6022
5683
8383
5197
5425
5566
4258
13190
7561
6415
5486

127000
33700
171000
5520
17600
23200
82000
6160
8220
21600
87200

COSM3607572
N/A
COSM4383745
COSM6239308
COSM132845
N/A
COSM1447103
COSM188543
COSM4766312
COSM11210
N/A

34 APC
KIT
TP53
TP53

SNV
SNV
SNV
SNV

c.2510C>G
c.2421G>T
c.743G>A
c.560-2A

p.Ser837†

p.Lys807Asn
p.Arg248Gln
‡

0.37%
0.37%
37.63%
0.54%

6
4
1540
13

1634
1081
4092
2394

8140
8210
835000
12000

COSM3607572
COSM4383745
COSM10662
COSM1679503

46 APC
KIT
PDZRN3
PIK3CG
TP53
TRPS1
USP29

SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.2421G>T
c.1949T>A
c.885C>G
c.704A>G
c.1607A>G
c.2368G>C

p.Ser837†

p.Lys807Asn
p.Leu650Gln
p.His295Gln
p.Asn235Ser
p.Tyr536Cys
p.Asp790His

1.77%
2.70%
0.72%
0.97%
46.68%
44.54%
0.75%

34
56
13
15
1245
857
16

1923
2071
1794
1553
2667
1924
2123

11600
17700
4730
6310
305000
291000
4920

COSM3607572
COSM4383745
N/A
COSM1447103
COSM1581851
N/A
N/A

48 APC
BRCA2
DCAF12L1
KIT
PDZRN3
PIK3CG
RET
SLITRK1
USP29

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.4897A>T
c.862C>A
c.2421G>T
c.1949T>A
c.885C>G
c.1798C>T
c.1291G>T
c.2368G>C

p.Ser837†

p.Ile1633Phe
p.Leu288Met
p.Lys807Asn
p.Leu650Gln
p.His295Gln
p.Arg600Trp
p.Asp431Tyr
p.Asp790His

2.17%
0.63%
0.15%
3.32%
0.59%
1.62%
34.02%
0.17%
0.80%

62
17
6
103
16
33
547
6
23

2852
2717
3932
3098
2693
2034
1608
3578
2890

39800
11500
2790
60900
10900
29700
623000
3070
14600

COSM3607572
N/A
COSM3694329
COSM4383745
N/A
COSM1447103
COSM3786677
COSM4766312
N/A

49 ALK
APC
BRCA2
DCAF12L1
KIT
NFE2L2
NRXN1
PDZRN3
PIK3CG
SLITRK1
TP53
USP29
WIPF1

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.1669C>T
c.2510C>G
c.4897A>T
c.862C>A
c.2421G>T
c.85G>T
c.487C>A
c.1949T>A
c.885C>G
c.1291G>T
c.451C>T
c.2368G>C
c.455T>G

p.Arg557Cys
p.Ser837†

p.Ile1633Phe
p.Leu288Met
p.Lys807Asn
p.Asp29Tyr
p.Arg163Ser
p.Leu650Gln
p.His295Gln
p.Asp431Tyr
p.Pro151Ser
p.Asp790His
p.Val152Gly

50.72%
2.37%
0.52%
0.16%
3.63%
0.18%
0.17%
0.37%
1.15%
0.16%
0.26%
1.26%
0.10%

3164
167
34
8
257
11
13
29
91
14
23
95
8

6294
7061
6590
4929
7077
6285
7840
7824
7937
8575
8684
7565
7928

975000
45900
10000
3150
70500
3400
3220
7190
22200
3170
5140
24400
1960

COSM225462
COSM3607572
N/A
COSM3694329
COSM4383745
COSM132845
N/A
N/A
COSM1447103
COSM4766312
COSM10905
N/A
COSM4879813

54 TNR SNV c.694G>A p.Glu232Lys 1.54% 32 2073 53500 COSM4025345

64 APC
FAM71B
GJA8
KIT
PDZRN3
PIK3CG
SLC8A1

SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.1462G>A
c.769G>C
c.2421G>T
c.1949T>A
c.885C>G
c.577G>A

p.Ser837†

p.Val488Ile
p.Val257Leu
p.Lys807Asn
p.Leu650Gln
p.His295Gln
p.Gly193Arg

1.05%
45.98%
1.84%
2.12%
0.37%
1.13%
50.10%

24
1287
47
58
8
22
1007

2291
2799
2553
2735
2147
1942
2010

49400
2170000
86900
100000
17600
53500
2360000

COSM3607572
COSM266511
N/A
COSM4383745
N/A
COSM1447103
COSM1020934

70 APC
BRCA2
KIT
PIK3CG
USP29

SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.4897A>T
c.2421G>T
c.885C>G
c.2368G>C

p.Ser837†

p.Ile1633Phe
p.Lys807Asn
p.His295Gln
p.Asp790His

0.99%
0.27%
1.68%
0.85%
0.80%

37
10
72
24
30

3734
3721
4288
2838
3732

35300
9580
59800
30100
28600

COSM3607572
N/A
COSM4383745
COSM1447103
N/A

80 APC
KIT
MET
PDZRN3
PIK3CG
TP53
USP29

SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.2510C>G
c.2421G>T
c.2962C>T
c.1949T>A
c.885C>G
c.475G>C
c.2368G>C

p.Ser837
p.Lys807Asn
p.Arg988Cys
p.Leu650Gln
p.His295Gln
p.Ala159Pro
p.Asp790His

1.16%
2.14%
49.24%
0.40%
0.65%
0.13%
0.77%

28
62
1135
9
13
3
19

2420
2893
2305
2245
2004
2320
2454

62200
115000
2650000
21600
34900
6990
41600

COSM3607572
COSM4383745
COSM1666978
N/A
COSM1447103
COSM1649380
N/A

†, premature stop codon. ‡, splice site mutation. Variants identified in both buffy coat DNA and paired ctDNA sample are marked in bold. 
AF, allele frequency, COSMIC, catalogue of somatic mutations in cancer; ctDNA, circulating tumor DNA; MM, number of mutant molecules 
per mL of plasma; Pt, patient. 
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Table S3 Best overall response for the low and high bTMB groups

Best overall response Low bTMB (n = 31) High bTMB (n = 25) P value

Objective response, n (%) 7 (22.58) 15 (60.00)

Complete response 0 (0) 0 (0)

Partial response 7 (22.58) 15 (60.00)

No objective response, n (%) 21 (67.74) 10 (40.00)

Stable disease 7 (22.58) 6 (24.00)

Progressive disease 14 (45.16) 4 (16.00)

Unknown, n (%)† 3 (9.68) 0 (0) 0.01
†, patients with no available radiologic assessments of response, who were excluded from comparison. Association between bTMB and 
response was calculated using Fisher’s exact test. bTMB, blood tumor mutational burden.



Table S4 Genetic alterations in ctDNA in the pre-treatment samples (T0)

Pt Gene Type
Coding 
change

Amino acid 
change

AF
Variant 
depth

Unique 
depth

MM COSMIC ID

2 EGFR
PIK3CA

SNV
SNV

c.391G>A
c.3140A>G

p.Gly131Arg
p.His1047Arg

0.24%
0.10%

9
4

3723
4155

9.49
3.78

COSM5575629
COSM775

3 CDH9
HS3ST4
KPRP
KRAS

SNV
SNV
SNV
SNV

c.2116C>A
c.956G>A
c.296C>A
c.35G>A

p.Leu706Met
p.Arg319Gln
p.Ala99Glu
p.Gly12Asp

1.76%
0.10%
1.58%
4.09%

103
9
126
302

5864
9226
7960
7377

119
6.61
107
277

COSM1200510
COSM3108570
COSM6121185
COSM1135366

4 KIT SNV c.1657T>A p.Tyr553Asn 19.98% 934 4675 2300 COSM133763

6 BRAF
FAM135B
KIT
KRAS
MET
MET
SLITRK5
TP53
TP53
TP53

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.1799T>A
c.2042C>T
c.2447A>T
c.35G>T
c.3082+3A>T
c.3352A>T
c.1352G>A
c.329G>T
c.673-2A>T
c.700T>A

p.Val600Glu
p.Ser681Phe
p.Asp816Val
p.Gly12Val
‡
p.Asn1118Tyr
p.Arg451His
p.Arg110Leu 
‡
p.Tyr234Asn

0.13%
0.60%
0.13%
2.42%
0.11%
0.15%
0.76%
1.73%
0.37%
0.30%

11
43
11
188
9
12
43
109
42
32

8440
7205
8719
7760
7846
7966
5634
6294
11287
10775

17.2
78.8
16.7
320
15.1
19.9
101
229
49.1
39.2

COSM476
COSM4476107
COSM1314
COSM1140133
N/A
COSM702
COSM5451318
COSM10716
COSM12559
COSM220767

7 BRAF
GRM8
KRAS

SNV
SNV
SNV

c.1415A>G
c.1707C>A
c.182A>T

p.Tyr472Cys
p.Cys569†

p.Gln61Leu

0.13%
0.27%
0.33%

4
7
11

3131
2596
3314

3.41
7.19
8.85

COSM1133046
COSM1447790
COSM1140131

8 CSMD3
KIAA1211
TP53

SNV
SNV
SNV

c.4463C>T
c.1828G>A
c.892G>T

p.Ser1488Phe
p.Ala610Thr
p.Glu298†

1.57%
2.05%
1.92%

100
57
98

6365
2777
5091

97.5
127
119

COSM4892642
COSM1618934
COSM10710

9 KRAS
NFE2L2
NPAP1
PIK3CA
PIK3CA
TP53
TP53

SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.35G>A
c.72G>C
c.2033C>A
c.1624G>A
c.1633G>A
c.405C>A 
c.517G>A

p.Gly12Asp
p.Trp24Cys
p.Thr678Asn
p.Glu542Lys
p.Glu545Lys
p.Cys135†

p.Val173Met

0.75%
2.55%
0.27%
0.56%
0.64%
0.11%
6.04%

51
110
18
44
50
6
241

6844
4321
6648
7884
7788
5254
3988

77.1
263
28
57.7
66.4
11.8
625

COSM1135366
COSM132852
COSM3732695
COSM125369
COSM125370
COSM44319
COSM11084

10

11 EYS
FBXL7
GJA8
NRXN1
TP53

SNV
SNV
SNV
SNV
SNV

c.171C>A
c.496G>A
c.769G>C
c.569A>C
c.406C>T

p.Cys57†

p.Val166Met
p.Val257Leu
p.Asn190Thr
p.Gln136†

4.30%
4.25%
0.22%
1.68%
7.02%

200
168
12
46
289

4647
3954
5344
2746
4116

166
164
8.68
64.8
271

COSM3782087
COSM5424885
N/A
COSM1259534
COSM11166

12 LRRTM4
TP53

SNV
SNV

c.592C>T
c.644G>T

p.Arg198†

p.Ser215Ile
0.21%
0.31%

8
9

3797
2902

4.17
6.14

COSM1159368
COSM11450

15 GJA8
KRAS
TP53

SNV
SNV
SNV

c.545G>A
c.34G>T
c.993+2T>C

p.Arg182His
p.Gly12Cys
‡

0.18%
0.50%
0.44%

11
28
26

6280
5594
5875

3.37
9.64
8.52

COSM5618066
COSM1140136
COSM1630409

16 BRAF
NPAP1
TP53

SNV
SNV
SNV

c.1799T>A
c.737C>T
c.637C>T

p.Val600Glu
p.Ala246Val
p.Arg213†

2.14%
0.88%
2.45%

74
20
71

3463
2285
2902

68.8
28.1
78.6

COSM476
COSM4666896
COSM10654

19 KRAS
P2RY10

SNV
SNV

c.35G>T
c.904C>A

p.Gly12Val
p.Pro302Thr

0.31%
0.19%

11
9

3597
4694

9.8
6.15

COSM1140133
N/A

20

21 FAM135B SNV c.3171C>A p.Phe1057Leu 0.12% 10 8588 29.3 COSM1206110

22

23 KRAS
LPPR4
USP29

SNV
SNV
SNV

c.34G>T
c.1132C>T
c.788G>A

p.Gly12Cys
p.Arg378†

p.Ser263Asn

5.55%
0.55%
0.18%

425
33
13

7654
6033
7405

1390
137
44.1

COSM1140136
N/A
N/A

24 CDKN2A
KRAS
TP53
ZNF521

SNV
SNV
SNV
SNV

c.151-1G>C
c.35G>A
c.610G>T
c.2247G>T

‡
p.Gly12Asp
p.Glu204†

p.Lys749Asn

7.62%
10.81%
0.33%
3.05%

162
599
14
167

2127
5539
4301
5468

447
634
19.1
179

COSM1742983
COSM1135366
COSM10804
COSM6524097

25 NFE2L2
PIK3CA
PIK3CA
TP53

SNV
SNV
SNV
SNV

c.100C>G
c.1624G>A
c.1633G>A
c.559+1G>T

p.Arg34Gly
p.Glu542Lys
p.Glu545Lys
‡

2.47%
2.24%
2.36%
7.06%

73
102
106
153

2953
4547
4487
2167

92.9
84.3
88.8
265

COSM132847
COSM125369
COSM125370
COSM16499387

26 BRINP3
ERBB2
TP53

SNV
INDEL
SNV

c.2156G>A
c.2313_2324dup
c.814G>A

p.Arg719His
p.Ala775_
Gly776insTyrValMetAla
p.Val272Met

0.34%
16.24%
6.47%

9
126
121

2670
1664
1870

6.36
306
122

COSM4026218
N/A
COSM10891

27 KRAS
TP53
TP53

SNV
SNV
SNV

c.35G>T
c.746G>T
c.747G>T

p.Gly12Val
p.Arg249Met
p.Arg249Ser

2.68%
0.44%
0.44%

79
13
13

2950
2972
2947

88.4
14.4
14.6

COSM1140133
COSM1649403
COSM10817

28 SLITRK4 SNV c.1028C>T p.Pro343Leu 0.16% 10 6421 6.61 COSM216852

29 BRAF
TP53

SNV
SNV

c.1406G>C
c.734G>A

p.Gly469Ala
p.Gly245Asp

6.01%
5.86%

357
359

5937
6127

278
271

COSM460
COSM1640832

30 GRM5
KRAS
TP53

SNV
SNV
SNV

c.2131C>A
c.34G>T
c.404G>T

p.Leu711Ile
p.Gly12Cys
p.Cys135Phe

11.75%
11.79%
15.34%

588
550
516

5004
4665
3363

231
231
301

COSM5788131
COSM1140136
COSM10647

31 KRAS SNV c.35G>A p.Gly12Asp 0.50% 26 5247 33.2 COSM1135366

33 KRAS
LPPR4

SNV
SNV

c.35G>A
c.1205G>T

p.Gly12Asp
p.Arg402Leu

6.69%
1.37%

382
60

5708
4374

867
178

COSM1135366
COSM6702659

34

35 KRAS
LRRC7
TP53

SNV
SNV
SNV

c.34G>T
c.2276C>A
c.503A>T

p.Gly12Cys
p.Pro759His
p.His168Leu

0.74%
0.88%
1.08%

13
15
15

1765
1707
1390

14.4
17.1
21

COSM1140136
N/A
COSM1649383

36 LRFN5
PHACTR1

SNV
SNV

c.1193C>A
c.760C>G

p.Ser398†

p.Pro254Ala
0.23%
0.29%

8
8

3533
2762

8.97
11.5

N/A
COSM5061407

37 FAM71B
KRAS
KRAS
TP53
ZIC4

SNV
SNV
SNV
SNV
SNV

c.995G>C
c.32C>T
c.34G>T
c.993+1G>T
c.639G>T

p.Gly332Ala
p.Ala11Val
p.Gly12Cys
‡
p.Lys213Asn

0.32%
0.24%
0.26%
0.12%
0.20%

12
9
10
6
8

3739
3805
3894
4809
4078

10.9
8.04
8.72
4.24
6.66

COSM737062
COSM511
COSM1140136
COSM2744450
COSM5994698

38

39 KEAP1 SNV c.700C>T p.Arg234Trp 3.73% 93 2494 120 COSM4855177

40 BRAF
BRAF
TP53
ZIC4

SNV
SNV
SNV
SNV

c.1405G>T
c.1406G>C
c.475G>C
c.425G>T

p.Gly469†

p.Gly469Ala
p.Ala159Pro
p.Ser142Ile

0.90%
0.92%
0.66%
0.91%

39
39
14
22

4354
4257
2118
2417

52.8
54.1
39
53.7

N/A
COSM460
COSM1649380
COSM4742816

41 KPRP
KRAS
PIK3CA
TP53

SNV
SNV
SNV
SNV

c.935G>A
c.34G>T
c.1624G>A
c.473G>T

p.Arg312His
p.Gly12Cys
p.Glu542Lys
p.Arg158Leu

1.16%
12.88%
3.23%
3.80%

36
447
119
87

3109
3470
3684
2292

34.8
388
97.2
114

COSM1212763
COSM1140136
COSM125369
COSM10714

42

43 USP29 SNV c.217C>T p.Arg73Cys 0.25% 14 5651 87.3 N/A

44

45 FBN2
TP53

SNV
SNV

c.7610C>A
c.949C>T

p.Thr2537Lys
p.Gln317†

0.10%
0.92%

4
34

3966
3701

3.61
32.9

N/A
COSM10786

46 PIK3CA
TP53
USP29

SNV
SNV
SNV

c.1624G>A
c.151G>T
c.476A>G

p.Glu542Lys
p.Glu51†

p.Lys159Arg

1.08%
0.57%
0.13%

96
28
9

8924
4906
6915

263
140
31.9

COSM125369
COSM1564161
COSM2971679

48 ADAMTS16
KRAS

SNV
SNV

c.2407G>A
c.183A>T

p.Val803Met
p.Gln61His

0.22%
0.79%

7
33

3236
4197

16.6
60.3

COSM3429506
COSM1146992

49 FAT1
KEAP1

SNV
SNV

c.3706C>T
c.821A>G

p.Leu1236Phe
p.His274Arg

0.21%
3.48%

9
76

4289
2183

9.23
153

COSM6099722
COSM5816784

51

54 BRCA1
CDH9
CHRM2
KRAS
NPAP1
TP53

SNV
SNV
SNV
SNV
SNV
SNV

c.1487G>A
c.379C>T
c.1183G>T
c.34G>T
c.1280C>A
c.1024C>T

p.Arg496His
p.Arg127Cys
p.Ala395Ser
p.Gly12Cys
p.Pro427His
p.Arg342†

0.16%
0.23%
6.78%
10.01%
8.62%
8.43%

12
16
515
561
555
331

7733
6891
7591
5606
6440
3926

9.74
14.6
426
628
541
529

COSM5743852
COSM3014157
N/A
COSM1140136
N/A
COSM11073

57 MET
NAV3
TP53

SNV
SNV
SNV

c.3736G>C
c.1645A>G
c.832C>T

p.Asp1246His
p.Lys549Glu
p.Pro278Ser

9.01%
0.18%
6.63%

415
9
231

4607
4987
3485

435
8.71
320

COSM689
N/A
COSM10939

59 KRAS
P2RY10
TP53

SNV
SNV
SNV

c.34G>T
c.427G>T
c.461G>T

p.Gly12Cys
p.Asp143Tyr
p.Gly154Val

2.87%
1.49%
0.65%

152
48
31

5305
3223
4744

128
66.3
29.1

COSM1140136
N/A
COSM1649372

60 KRAS
TP53

SNV
SNV

c.34G>T
c.991C>T

p.Gly12Cys
p.Gln331†

3.35%
1.88%

231
206

6890
10930

362
204

COSM1140136
COSM11354

61 FBXW7
TP53

SNV
SNV

c.1514G>A
c.746G>T

p.Arg505His
p.Arg249Met

0.19%
1.49%

10
77

5152
5154

13.8
107

COSM133117
COSM1649403

64 CSMD3 SNV c.4478G>T p.Gly1493Val 0.16% 4 2484 3.06 N/A

70 TP53 SNV c.830G>A p.Cys277Tyr 60.72% 2732 4499 15600 COSM43737

77 BRAF
KRAS
TP53

SNV
SNV
SNV

c.1406G>T
c.34G>T
c.736A>G

p.Gly469Val
p.Gly12Cys
p.Met246Val

0.11%
0.89%
0.56%

4
29
25

3542
3248
4471

4.78
37.8
23.7

COSM459
COSM1140136
COSM1726382

80 EGFR
TP53

SNV
SNV

c.1477G>C
c.733G>C

p.Cys526Ser
p.Gly245Arg

3.51%
0.20%

106
8

3018
4010

104
5.93

N/A
COSM10957

81 CDKN2A
KEAP1
TP53

SNV
SNV
SNV

c.181G>T
c.1409G>A
c.742C>G

p.Glu61†

p.Arg470His
p.Arg248Gly

0.34%
0.51%
0.25%

7
18
11

2063
3547
4385

7.46
11.2
5.52

COSM13486
COSM1524064
COSM11564

83 DDI1
EGFR
HS3ST4
HTR2C
KEAP1
MTX1
NPAP1
PIK3CA
TP53

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.107C>T
c.2749G>A
c.896C>G
c.916G>A
c.959G>T
c.85G>C
c.1442G>A
c.1633G>A
c.736A>G

p.Ala36Val
p.Gly719Arg
p.Thr299Arg
p.Glu306Lys
p.Arg320Leu
p.Gly29Arg
p.Gly481Glu
p.Glu545Lys
p.Met246Val

0.23%
0.16%
0.10%
0.52%
4.93%
0.33%
0.18%
2.78%
0.32%

10
8
6
37
134
10
10
167
19

4416
5143
5985
7057
2718
3014
5683
5998
5880

9.53
6.54
4.22
22.1
207
14
7.4
117
13.6

COSM5341370
N/A
COSM1478706
COSM3557018
COSM2812614
COSM1600915
N/A
COSM125370
COSM1726382

84 KRAS SNV c.34G>T p.Gly12Cys 2.17% 166 7656 4510 COSM1140136

86

88 TP53 SNV c.844C>T p.Arg282Trp 3.55% 76 2140 109 COSM10704
†, premature stop codon. ‡, splice site mutation. AF, allele frequency; COSMIC, catalogue of somatic mutations in cancer; ctDNA, 
circulating tumor DNA; MM, number of mutant molecules per mL of plasma; Pt, patient.

© Translational Lung Cancer Research. All rights reserved. https://dx.doi.org/10.21037/tlcr-22-818



Table S5 Genetic alterations in the ctDNA after 3-6 weeks of treatment (Tx)

Pt Gene Type Coding change Amino acid change AF
Variant 
depth

Unique 
depth

MM COSMIC ID

2 EGFR
GPR139
TP53

SNV
SNV
SNV

c.391G>A
c.436C>T
c.613T>G

p.Gly131Arg
p.Arg146Trp
p.Tyr205Asp

0.22%
0.14%
0.14%

11
10
7

4901
7086
4920

15.6
9.83
9.91

COSM5575629
COSM5641101
COSM1564188

3 CDH9
KPRP
KRAS

SNV
SNV
SNV

c.2116C>A
c.296C>A
c.35G>A

p.Leu706Met
p.Ala99Glu
p.Gly12Asp

2.84%
4.05%
10.31%

126
214
542

4433
5289
5256

241
343
875

COSM1200510
COSM6121185
COSM1135366

4 KIT SNV c.1657T>A p.Tyr553Asn 15.89% 675 4247 13400 COSM133763

6

7 BRAF
FBXL7
KRAS

SNV
SNV
SNV

c.1415A>G
c.411C>G
c.182A>T

p.Tyr472Cys
p.Cys137Trp
p.Gln61Leu

0.13%
0.14%
0.16%

4
3
5

3083
2146
3150

3.15
3.39
3.85

COSM1133046
N/A
COSM1140131

8 CSMD3
TP53

SNV
SNV

c.4463C>T
c.892G>T

p.Ser1488Phe
p.Glu298†

0.25%
0.45%

13
21

5114
4629

10.1
18.1

COSM4892642
COSM10710

9 CDH8
KRAS
KRAS
NFE2L2
NPAP1
PIK3CA
PIK3CA
TP53

SNV
SNV
SNV
SNV
SNV
SNV
SNV
SNV

c.1178C>T
c.35G>A
c.57G>C
c.72G>C
c.2033C>A
c.1624G>A
c.1633G>A
c.517G>A

p.Ser393Leu
p.Gly12Asp
p.Leu19Phe
p.Trp24Cys
p.Thr678Asn
p.Glu542Lys
p.Glu545Lys
p.Val173Met

0.26%
1.70%
0.10%
6.75%
1.01%
1.41%
1.23%
17.31%

12
99
6
252
59
107
94
607

4627
5829
6057
3733
5827
7611
7646
3506

19.1
125
7.29
496
74.5
103
90.4
1270

COSM1302087
COSM1135366
COSM12703
COSM132852
COSM3732695
COSM125369
COSM125370
COSM11084

10 SLC39A12 SNV c.1357G>T p.Gly453† 0.16% 8 5073 3.47 N/A

11 EYS
FBXL7
GJA8
TP53

SNV
SNV
SNV
SNV

c.171C>A
c.496G>A
c.769G>C
c.406C>T

p.Cys57†

p.Val166Met
p.Val257Leu
p.Gln136†

0.68%
0.39%
0.15%
0.51%

45
19
10
30

6586
4847
6711
5889

38.8
22.3
8.47
29

COSM3782087
COSM5424885
N/A
COSM11166

12 TP53 SNV c.644G>T p.Ser215Ile 0.63% 26 4145 24.4 COSM11450

15 KRAS SNV c.34G>T p.Gly12Cys 0.10% 4 3835 2.89 COSM1140136

16

19 KRAS
P2RY10
TP53

SNV
SNV
SNV

c.35G>T
c.904C>A
c.469G>T

p.Gly12Val
p.Pro302Thr
p.Val157Phe

0.13%
0.22%
0.12%

6
13
5

4484
5824
4205

5.21
8.69
4.63

COSM1140133
N/A
COSM10670

20

21 EGFR SNV c.1124C>T p.Ala375Val 0.22% 14 6237 8.23 N/A

22

23 LPPR4
NRAS
USP29

SNV
SNV
SNV

c.1132C>T
c.35G>A
c.788G>A

p.Arg378†

p.Gly12Asp
p.Ser263Asn

0.36%
0.11%
0.27%

20
7
19

5525
6109
6934

78.2
24.7
59.2

N/A
COSM564
N/A

24 PHACTR1 SNV c.760C>G p.Pro254Ala 0.19% 8 4204 17 COSM5061407

25 TP53 SNV c.559+1G>T ‡ 0.32% 5 1564 3.72 COSM1649387

26 ERBB2
TP53

INDEL
SNV

c.2313_2324dup
c.814G>A

p.Ala775_
Gly776insTyrValMetAla
p.Val272Met

3.70%
0.76%

36
18

1918
2353

98.4
20.3

N/A
COSM10891

27

28 MET SNV c.2770G>A p.Glu924Lys 0.11% 8 7332 5.11 COSM5576816

29

30 GRM5
KRAS
TP53

SNV
SNV
SNV

c.2131C>A
c.34G>T
c.404G>T

p.Leu711Ile
p.Gly12Cys
p.Cys135Phe

4.63%
4.18%
4.12%

173
153
113

3733
3658
2746

100
90.7
89.2

COSM5788131
COSM1140136
COSM10647

31 KRAS SNV c.35G>A p.Gly12Asp 0.21% 14 6822 6.49 COSM1135366

33 KRAS
LPPR4

SNV
SNV

c.35G>A
c.1205G>T

p.Gly12Asp
p.Arg402Leu

5.76%
1.14%

451
71

7827
6251

893
176

COSM1135366
COSM6702659

34

35

36

37 FAM71B SNV c.995G>C p.Gly332Ala 0.20% 8 4060 6.34 COSM737062

38

39 BRINP3
KEAP1

SNV
SNV

c.2156G>A
c.700C>T

p. Arg719His
p.Arg234Trp

0.24%
7.78%

8
194

3286
2494

8.55
273

COSM4026218
COSM4855177

40 BRAF
BRAF
TP53
ZIC4

SNV
SNV
SNV
SNV

c.1405G>T
c.1406G>C
c.475G>C
c.425G>T

p.Gly469†

p.Gly469Ala
p.Ala159Pro
p.Ser142Ile

0.39%
0.41%
0.24%
0.11%

32
33
14
7

8281
8118
5856
6287

20.9
22
12.9
6.02

N/A
COSM460
COSM1649380
COSM4742816

41 KPRP
KRAS
TP53

SNV
SNV
SNV

c.935G>A
c.34G>T
c.473G>T

p.Arg312His
p.Gly12Cys
p.Arg158Leu

0.73%
2.70%
1.97%

35
43
94

4824
1590
4762

32.5
125
93.5

COSM1212763
COSM1140136
COSM10714

42

43 USP29 SNV c.217C>T p.Arg73Cys 0.32% 23 7132 150 N/A

44

45

46 TP53 SNV c.151G>T p.Glu51† 1.76% 80 4539 243 COSM1564161

48 KRAS SNV c.183A>T p.Gln61His 0.93% 43 4638 406 COSM1146992

49 KEAP1 SNV c.821A>G p.His274Arg 4.67% 70 1499 792 COSM5816784
†, premature stop codon. ‡, splice site mutation, underscore = patients with Tx sample taken after 1 cycle of treatment. AF, allele frequency, 
COSMIC, catalogue of somatic mutations in cancer; ctDNA, circulating tumor DNA; MM, number of mutant molecules per mL of plasma; 
Pt, patient.
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Table S6 Best overall response for patients stratified based on increase in ctDNA

Best overall response Increase (n=12) No increase (n=29) P value

Objective response, n (%) 1 (8.33) 18 (62.07)

Complete response 0 (0) 0 (0)

Partial response 1 (8.33) 18 (62.07)

No objective response, n (%) 9 (75.00) 11 (37.93)

Stable disease 2 (16.67) 8 (27.59)

Progressive disease 7 (58.33) 3 (10.34)

Unknown, n (%)† 2 (16.67) 0 (0) 0.008
†, patients with no available radiologic assessments of response, who were excluded from comparison. Association between ctDNA 
increase and response was calculated using Fisher’s exact test. ctDNA, circulating tumor DNA.


