L))

Check for
updat

Original Article

Molecular gene mutation profiles, TMB and the impact of
prognosis in Caucasians and east Asian patients with lung
adenocarcinoma

Weiquan Gu", Na Wang”***, Weiguang Gu**, Yuan Qiu’, Hua Zhang®, Jianmiao Liang®, Tongfei Zhou®,
Liheng Ma’, Weijing Cai'’, Weineng Feng®, Likun Chen***

'Department of Thoracic Surgery, The First People’s Hospital of Foshan, Foshan 528000, China; *Department of Medical Oncology, *State Key
Laboratory of Oncology in South China, *Collaborative Innovation Center for Cancer Medicine, Sun Yat-sen University Cancer Center, Guangzhou
510060, China; ‘Department of Medical Oncology, Nanhai District People’s Hospital of Foshan, Foshan 528200, China; “The Second School
of Clinical Medical, Southern Medical University, Guangzhou 510280, China; "The First Affiliated Hospital of Guangzhou Medical University,
Guangzhou 510120, China; *Department of Head and Neck Cancer, the First People’s Hospital of Foshan, Foshan 528000, China; *Pfizer
pharmaceuticals Ltd., New York, USA; 10Shanghai Tongshu Biotechnology Co., Ltd., Shanghai 200444, China

Contributions: (I) Conception and design: L. Chen, W Feng; (II) Administrative support: L. Chen; (III) Provision of study materials or patients: W
Gu; (IV) Collection and assembly of data: N Wang; (V) Data analysis and interpretation: W Gu; (VI) Manuscript writing: All authors; (VII) Final
approval of manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Likun Chen. Department of Medical Oncology, Sun Yat-sen University Cancer Center, No. 651, Dongfeng East Road, Yuexiu
District, Guangzhou 510060, China. Email: chenlk@sysucc.org.cn; Weineng Feng. Department of Head and Neck Cancer, The First People’s
Hospital of Foshan, No. 81, Lingnan Avenue North, Chancheng District, Foshan 528000, China. Email: fengweineng@163.com.

Background: The difference in molecular gene mutation profile, tumor mutational burden (TMB) and
their prognostic effects in lung adenocarcinoma between different ethnic groups are still unknown. A
retrospective analysis was used to investigate the differences in lung adenocarcinoma driver gene mutations,
TMB, and their impact on prognosis across different ethnic groups.

Methods: The incidence of epidermal growth factor receptor (EGFR) mutations and follow-up data of 647
Chinese lung adenocarcinoma patients were compared with the data from 522 Caucasian patients in The
Cancer Genome Atlas (TCGA) database. Moreover, a comprehensive analysis was performed to compare
the differences in gene mutation frequency, signaling pathway variation, and TMB using the whole-exome
sequencing (WES) data of Chinese patients with that of Caucasian patients.

Results: A comparison of tumor signaling pathways and gene mutation profiles between Caucasians
and Chinese revealed ethnic variations in the incidence of mutations in TGF-p and RTK-RAS signaling
pathways, with P values of 0.012 and 0.016, respectively. In the Caucasian population, the mutations in
5 signaling pathways and 18 genes were all significantly correlated with TMB, whereas in the Chinese
population, only mutations in the Notch pathway and 6 genes were found to be associated with TMB-
high. EGFR mutations showed a better prognosis in Chinese patients with lung adenocarcinoma, while the
opposite was found in Caucasians patients.

Conclusions: Variations in the incidence of mutations in signaling pathways involved in lung
adenocarcinoma and the correlation of the signaling pathways with TMB may exist across different ethnic

groups.
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Introduction

Lung cancer is the leading cause of cancer-related deaths
worldwide. The primary pathological type of lung cancer is
non-small cell lung cancer (NSCLC), and most NSCLC is
classified as lung adenocarcinoma, which accounts for more
than 50% of lung cancers (1). With a better understanding
of the genetic profiles of lung adenocarcinoma, targeted
therapy has become an essential treatment for this cancer
type. Epidermal growth factor receptor (EGFR) mutations
are the most critical driver mutations. The incidence of
EGFR mutations is approximately 11% in Caucasian
patients with lung cancer and 27-34% in Asian patients, and
as high as 40-60% in Asian lung adenocarcinoma patients
(2,3). The clinical application of EGFR-tyrosine kinase
inhibitors (EGFR-TKIs), including erlotinib and gefitinib,
has greatly prolonged the survival time of NSCLC patients
with EGFR mutations (4,5).

Tumor mutational burden (TMB), is the total number of
nonsynonymous mutations (including point mutation and
insertion/deletion mutation) per megabase somatic base in
the tumor tissue, that is, the mutation density of the tumor
gene (6). Generally speaking, the more mutations the lesion
harbors, the higher the TMB and the better the tumor
response to immunotherapy (7). For most tumors, the
effectiveness of treatment with PD-1 inhibitors was almost
linear with TMB (8). Moreover, for certain drugs (such as
Opdivo), compared to PD-L1 level, the choice of TMB as a
biomarker for predicting the efficacy of NSCLC treatment
can better differentiate the beneficial population.

With the popularity of immunotherapy and detailed
studies of TMB, a significant negative correlation has been
found between EGFR mutation status and high TMB
(TMB-H). However, the incidence of mutations in the
genes of each signaling pathway and their correlation with
TMB is still unclear. The role of EGFR mutations and
TMB in prognosis is also inconclusive (9).

Therefore, this study reviewed the EGFR test results
and survival data of 647 Chinese patients with lung
adenocarcinoma. The whole-exome sequencing (WES)
and survival data of 454 cases of lung adenocarcinoma were
downloaded from The Cancer Genome Atlas (TCGA)
database. These two groups were stratified according to
disease stage and ethnic group, followed by a comparative
analysis. Since the above conclusions are based on different
genetic testing methods, in this study, WES was performed
on tumor tissues from 49 Chinese patients with advanced
lung adenocarcinoma. Those data were compared with the
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WES data from Caucasian patients in the TCGA database
for a further head-to-head comparative analysis. The results
showed that tumor signaling pathways and their relationship
with TMB exhibit variations in different ethnic groups, and

immunotherapy strategies might also differ according to
TMB.

Methods

Data from Chinese patients with advanced-stage lung
adenocarcinoma

All clinical data and the driver gene mutation status of
Chinese patients with NSCLC were retrospectively
collected from Shanghai Pulmonary Hospital. The
institutional review board approved this study of Shanghai
Pulmonary Hospital. EGFR mutation status was determined
by amplification refractory mutation system (ARMS,
AmoyDx).

Data from patients in the TCGA database

All data analyzed were downloaded using
TCGAbiolinks (8), which can access the National
Cancer Institute (NCI) Genomic Data Commons
(GDC) through its GDC Application Programming
Interface (API), in order to search, download and
prepare relevant data for analysis in R. Briefly, the
somatic mutation data of lung adenocarcinoma from
the Cancer Genome Atlas Lung Adenocarcinoma (TCGA-
LUAD) project (10) were searched and downloaded with
GDCquery and GDCprepare, and the clinical data of
patients were downloaded with GDCquery_clinic. Then,
the data were merged and filtered using several packages in
R, such as dplry and stringr (11).

The Kaplan-Meier curves were generated, and Cox
regression analyses were performed using survminer (12)
and survival package that provides functions for facilitating
survival analyses and visualization in R.

Next-generation sequencing

We generated targeted capture pulldown and exon-
wide libraries from native DNA using the xGen® Exome
Research Panel (Integrated DNA Technologies, Inc.,
Illinois, USA) and the TruePrep DNA Library Prep Kit
V2 for Illumina #T D501, Vazyme, Nanjing, China). We
also generated paired-end sequence data using an Illumina
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HiSeq machine. The sequence data were aligned to the
human reference genome (NCBI build 37) using BWA (13)
and were sorted; duplicate PCR data were removed using
SAMtools (14). Somatic mutation calling was performed
using VarDict (15).

Annotation and analysis of variants

The vef files containing the somatic mutations generated
by VarDict were annotated with ANNOVAR (16) and then
converted to MAF files using maftools (17).

Mutation counts and pathway analysis

In the MAF files of East Asian patients and the TCGA
variant data, all synonymous mutations were removed.
The variant numbers of each patient were counted using
maftools. TMB (mutations/MB) calculation only included
non-synonymous mutations. Patients whose TMB was >
the median TMB were determined to have a “TMB-H”
(TMB-high) status, whereas patients whose TMB was < the
median TMB were determined to have a “TMB-L” (TMB-
low) status. Genes involved in oncogenic signaling pathways
were selected and underwent pathway analysis. The
oncogenic pathways were summarized in previous work (18).
The OncoPrint was generated with ComplexHeatmap (19).

Statistical analysis

Fisher’s exact test was used to compare the frequency data
between two or more groups. The Kruskal-Wallis test was
performed for the comparison of three or more groups of
the variant counts data, and the Wilcoxon test was used for
the comparison of two groups of the variant counts data.
For multiple test correction, the FDR was measured for the
overall accuracy.

Results

Chinese lung adenocarcinoma patient data and the TCGA
database

The Chinese lung adenocarcinoma data was derived from
a total of 647 cases from Shanghai Pulmonary Hospital.
EGFR mutations were detected in 57% of the patients by
reverse transcription-polymerase chain reaction (RT-PCR),
and early- and late-stage patients accounted for 64.5% and
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35.5% of all cases with mutations, respectively (Table ST). In
the WES data of 454 lung adenocarcinoma patients from
the TCGA, Asians, Caucasians, and African Americans,
each accounted for 1.8%, 86.6%, and 11.7%, respectively.
Among the Caucasian patients, early-stage patients
accounted for 78.4%.

WES data analysis in different ethnicities: distribution of
gene mutations in each signaling pathway

Of 454 patients whose WES data were downloaded from
the TCGA database, only 79 Caucasian patients were
diagnosed with advanced lung adenocarcinoma. Among
61 Chinese NSCLC patients with WES data, 12 lung
squamous cell carcinoma (LUSC) patients were removed,
leaving 49 lung adenocarcinoma. However, because Chinese
patients with lung adenocarcinoma all had an advanced-
stage disease, this study compared the WES data of these
two groups of patients (Figure SI). Genes were classified
into 11 signaling pathways (RTK-RAS, NRF2, TGF-p,
PI3K, WNT, MYC, Hippo, p53, cell cycle, Notch and
DDR), and the incidence of mutations in the genes of each
signaling pathway was analyzed (Figure S2). Overall, the
incidence of mutations was significantly different among
patients of different ethnicities, especially in the NOTCH?2
and TGFBR2 (Figure S2). The incidence of mutations in the
TGF-B and RTK-RAS pathways in Chinese patients was
significantly higher than that in Caucasian patients, with P
values of 0.012 and 0.016, respectively (Figure 1A4).

No significant differences were observed in the median
variant numbers in the 11 signaling pathways in the Chinese
patients (P=0.258, Figure 1B). The median variant numbers
did not show significant differences among the mutant
genes, whose incidence was greater than 20% (P=0.568,
Figure 1C). However, in Caucasian patients, the median
variant numbers of those with mutations in the MYC,
DDR, and Notch signaling pathways were significantly
higher than that of patients with mutations in the RTK-
RAS pathway (P<0.001, Figure 1D). The median variant
numbers segregated according to mutations in individual
genes with an incidence of more than 20% also exhibited
significant differences (P=0.041, Figure 1E), which is likely
due to the lower median variant numbers of patients with
TP53 mutations. No significant correlation was observed
between the mutation status of these 11 signaling pathways
and prognosis (Figure S3).
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Figure 1 The mutation frequency of 11 signal pathways and the differences in the median variant numbers among the 11 signaling pathways

between TCGA and East Asian. (A) The mutation frequency of TGF and RTK-RAS pathway in East Asian patients was significantly
higher than TCGA (all stages). (B) Variants numbers of signal pathways in East Asian. (C) Variants numbers of genes with a frequency of
more than 20% in East Asian. (D) Variants numbers of signal pathways in data from TCGA. (E) Variants numbers of genes with a frequency

of more than 20% in data from TCGA. TCGA, The Cancer Genome Atlas.
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Figure 2 The significant relationship between mutated signal pathways and TMB between TCGA and East Asian. (A) The median TMB

was lower in mutated EGFR patients from TCGA, with a statistica

1 significance. (B) The median TMB was lower in mutated EGFR pts

from East Asian, without a statistical significance. (C,D,E,FEG) The median TMB was higher in mutated Notch, WN, Hippo, PI3K,

and Myc signaling pathway patients from TCGA, with a statistical

significance. (H,I,J,K,L) The median TMB was higher in East Asian

patients with mutated WNT, Hippo, PI3K, and Myc signaling pathway, without a statistical significance, except the Notch pathway. EGFR,

epidermal growth factor receptor; TMB, tumor mutational burden; TCGA, The Cancer Genome Atlas.

Eighteen genes from the TCGA database and 6 genes from
the Chinese population in 11 signaling pathways were
significantly correlated with TVMB

This study analyzed the association of TMB with all
genes in the 11 signaling pathways in patients of different
ethnicities (Figure S4). The results revealed a significant
correlation between TMB and the mutation status of 18
genes in the patients from the TCGA database. EGFR
mutations were significantly associated with TMB-L, while
mutations in the remaining 17 genes were significantly
correlated with TMB-H in TCGA (Figure S4A4,
Figure 2A4,B). Mutations of 6 genes showed a significant

correlation with TMB-H in the Chinese population
(Figure S4B). Genes outside of the 11 signaling pathways that
are significantly associated with TMB are summarized in
Table S2.

Impact of TMB status on the prognosis of patients with
different disease stages

The median TMB of Chinese patients was 4.61 mutations/
MB, while the median TMB of the Caucasian patients was
3.26 mutations/MB (Tuble S1). The difference between the
two groups was not statistically significant. No significant
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differences were seen in overall survival (OS) between
the patients of TMB-H and TMB-L status patients
(Figure S5A,B,C,D). The Caucasian patients at different
stages did not show significant differences in TMB
compared with the Chinese patients (P=0.86, Figure SSE).
In the patients from the TCGA database, the mutation
status of the Notch, WNT, Hippo, PI3K, and Myc signaling
pathways were significantly associated with TMB-H,
whereas in the Chinese patients, only the mutation status
of the Notch pathway was significantly correlated with
TMB-H (Figure 2C,D,E,E,G,H,17,K,L).

EGFR mutations bave different effects on the prognosis of
patients of different ethnic groups with early-stage lung
adenocarcinoma

Because of the insufficient number of Asian patients in
the TCGA database we combined the data of Chinese
NSCLC patients with the data of the Asian population
in the TCGA database and then compared the combined
data with the data of other ethnic groups. We found that
a significantly better prognosis existed in early-stage lung
adenocarcinoma of Asian patients with EGFR-mutant
when compared those with wild-type EGFR (P=0.022)
(Figure 3A). but not in advanced-stage lung adenocarcinoma
(P=0.17) (Figure 3B). In contrast, out of the early-stage
Caucasian patients, the prognosis of patients with wild-
type EGFR was significantly better than those with EGFR
mutations (P=0.037) (Figure 34). In Asian patients with
early-stage lung adenocarcinoma, the prognosis of light
smokers was significantly better than that of heavy smokers
(P=0.00021) (Figure 3C). (Heavy smoker had a smoking
load >100, which is calculated by the number of cigarettes
smoked per day x years as a smoker, while light smoker had
a smoking index <100). However, this phenomenon was
not found in other ethnic groups and advanced-stage lung
adenocarcinoma (Figure 3C,D).

Discussion

In this study, a comprehensive comparative analysis was
performed on a total of 11 signaling pathways, including
10 crucial tumor signaling pathways in the TCGA database
and the DDR signaling pathway (18). The mutation
rates of the TGF- pathway and the RTK-RAS pathway
were significantly different in the East Asian patients.
A TGF-p signaling pathway takes part in many cellular
processes. The primary genes that are expressed in these
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pathways are TGFBR1, TGFpR2, SMAD2, SMAD3, and
SMAD4 (20,21). These genes have higher alteration rates
in pancreatic cancer, kidney cancer, and brain cancer, but
have relatively low alteration rates in Caucasian patients
with lung adenocarcinoma (22). In terms of the overall
alteration rate of the signaling pathway components, the
alteration rate of TGF-B in East Asian patients with lung
adenocarcinoma is approximately 26.5%, which indicates
that TGF-p is one of the pathways with higher alteration
rates. The alteration rate of the RTK-RAS pathway is
57.5% in Caucasian patients with lung adenocarcinoma
and 79.6% in East Asian patients. The main reason for this
difference is the significantly higher frequency of EGFR
mutations in East Asian patients compared with Caucasian
patients. The variations in the two pathways mentioned
above are of great significance for the development of
anticancer drugs and the exploration of related molecular
markers.

TMB may be the most critical molecular marker for
anti-PD-1 therapy (7,23). We conducted a comprehensive
analysis of the correlation of TMB with 11 signaling
pathways and their associated genes in patients of different
ethnic groups. We found no differences in TMB in patients
with different cancer stages or different ethnic groups.
Differences in TMB were present in patients with variations
in different pathways. In Caucasians, if mutations occurred
in Notch, WNT, Hippo, PI3K, Myc signaling pathways,
the TMB of these patients was significantly better than
that of patients whose tumors did not have the mutations.
However, in the East Asian population, only variations
in Notch were related to TMB. The Notch pathway is
closely related to immunotherapy response. It has been
reported that activation of the Notch pathway inhibited the
activation of T cells in tumors and inhibition; the pathway
can increase the killing effect of T cells (24). Patients with
NOTCH]I gene mutations exhibit better treatment responses
after anti-PD-1 therapy (25). Some reports have also shown
that the WNT pathway modulated PD-L1 expression
in triple-negative breast cancer and melanoma (26,27).
Therefore, these studies supply valuable information for
combination therapies, including anti-PD-1 treatment.

Controversial results have been reported on whether
TMB is a prognostic factor. Devarakonda er a/. (28)
reported that TMB was an indicator of a good prognosis
in all NSCLC cases, despite that no significant correlation
was observed between TMB and disease-free survival (DFS)
(P=0.171) or OS (P=0.091) according to the data from
the 908 cases of NSCLC in the Lung Adjuvant Cisplatin
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Evaluation (LACE)-Bio-II study. However, studies from
Japan showed poorer postoperative prognosis in patients
with higher TMB (HR =12.3, P=0.019) (29). Our results
are like the LACE study. TMB demonstrates no correlation
with the prognosis of patients with either early- or late-
stage disease. The difference described above is caused by
different TMB test methods and cut-off values. The gold
standard of TMB is WES. However, the WES probes
used in numerous studies cover different regions, which
may cause inconsistency in the standards of the TMB
calculation. Furthermore, the cut-off values for TMB
have not been determined. In the abovementioned LACE
study, 8 mutations/M was used, while the Japanese study
used 62 mutations/patient. Therefore, the establishment of
standards for TMB testing is urgently needed.

Whether EGFR mutations are prognostic factors for
patients of different ethnic groups is currently inconclusive.
Kosaka et al. found that EGFR mutations did not show
a correlation with postoperative OS (P=0.9933), and
several other studies reported the same findings (30-33).
However, in a study of 1,118 Caucasian patients with lung
adenocarcinoma (34), patients with EGFR mutations had a
better prognosis, HR =0.51 (P<0.001). In our study, among
patients with early-stage lung adenocarcinoma, Caucasian
patients with EGFR-mutant had a poor prognosis, while
East Asian patients with EGFR-mutant had a better
prognosis. The reason may be that East Asian patients have
a higher EGFR mutation frequency, and a higher proportion
of patients received EGFR-TKIs therapy.

For the first time, we systematically analyzed the genetic
variations associated with TMB, but this study still has
several limitations. The differences in the TMB assessment
criteria, WES test methods, and differences between the
distinct stages of TMB may all affect the evaluation of the
results. Thus, the results of this study should be confirmed
in a more prospective study.

In conclusion, first, the comparison of tumor signaling
pathways and gene mutation profiles between Caucasians
and East Asians showed racial differences in terms of
variations in the TFGP and RTK-RAS pathways. Second,
the mutations in 5 signaling pathways and 18 genes were
all significantly associated with the differences in TMB
in the Caucasian population, only variations in the Notch
pathway and 6 genes were correlated with an increase
in TMB in the East Asian population. Finally, we found
that TMB was not correlated with patient prognosis, and
EGFR mutations showed a better prognosis in East Asian
patients, whereas the inverse was observed in Caucasian

© Translational Lung Cancer Research. All rights reserved.

patients. These findings reveal differences in genetic
variations between Caucasian and East Asian patients with
lung adenocarcinomas and ease our research on therapeutic
strategies, especially immunotherapeutic strategies, and the
identification of potential biomarkers.
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Supplementary

Table S1 The clinical features of patients with lung adenocarcinoma from East Asian and The Cancer Genome Atlas (TCGA) database

Data from East Asian (n=696)

Data from TCGA (n=454)

Features RT-PCR WES WES
n=647 P* n=49 p* Asian (n=8) White (n=393) Black (n=53)
Gender
Male 288 (44.5%) 0.951 35(71.4%)  <0.001 4 (50.0%) 176 (44.8%) 23 (43.4%)
Female 359 (55.5%) 14 (28.6%) 4 (50.0%) 217 (565.2%) 30 (56.6%)
Age (yr, median, range) 59 [27-82] <0.001 60 [30-81] <0.001 65 [49-81] 68 [33-89] 61 [40-68]
Smoking
Never/light smoker 486 (75.1%) 1 NA 105 (26.7%)" 14 (26.4%)"*
Smoker 161 (24.9%) NA 37 (9.4%)" 2 (3.8%)"
Tumor stage
Stage I/ll 421 (65.1%) <0.001 0 (0%) <0.001 6 (75%) 308 (78.4%) 42 (79.2%)
Stage lII/IV 226 (34.9%) 49 (100%) 2 (25%) 78 (19.8%) 9(17.0%)
EGFR
Mutation 369 (57.0%) <0.001 15(30.6%)  <0.001 1(12.5%) 31 (7.9%) 5% (9.4%)
Stage /1l 238 1 21 4
Stage III/IV 131 0 10 0
Wildtype 278 (43.0%) 34 (70.4%) 7 (87.5%) 362" (92.1%) 48" (90.6%)
Stage I/l 183 5 287 38
Stage II/IV 95 2 69 9
Tumor mutation burden 4.61 (0.55- 2.70 (0.5-10) 3.26 (0.08-33.03) 6.05 (0.18-
(mutations/MB) (median, range) 19.13) 32.92)
Low 0.66 0.881 0.11 5.05 0.68
High 0.63 0.11 5.29 0.71

*, the RT-PCR data of east Asian patients were compared with the white race from TCGA. ¥, the WES data of east Asian patients were

compared with the white race from TCGA. *, 251 missing.
polymerase chain reaction; WES, whole-exome sequencing; NA, not available.

H#H##

, 37 missing. ® 1 missing. °, 6 missing. RT-PCR, reverse transcription-
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Figure S1 The workflow of this study. TCGA-LUAD, The Cancer Genome Atlas Lung Adenocarcinoma; LUSC, lung squamous cell

carcinoma; WES, whole-exome sequencing; TMB, tumor mutational burden.
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Figure S2 The frequency of genes among 11 signal pathways between East Asian and White with advanced lung adenocarcinoma. TMB, tumor mutational burden; TCGA, The Cancer Genome Atlas.
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Figure S3 The OS analysis between mutation and wild-type group in 11 signal pathways. OS, overall survival.
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Figure S4 (A) Eighteen genes from TCGA database and (B) 6 genes from the Chinese population in 11 signaling pathways were
significantly correlated with TMB. TCGA, The Cancer Genome Atlas; TMB, tumor mutational burden.



Table S2 Genes, not included in 11 signal pathways, with different variant frequencies between The Cancer Genome Atlas (TCGA) and East
Asian patients with adjusted P value <0.05

Altered samples Normal samples Altered samples Normal samples

Hugo_Symbol TCGA late TCGA late East Asian East Asian Fisher’s P value  Adjusted P value
FIP1L1 1 76 23 26 1.146E-10 1.065E-06
KRT18 0 77 19 30 1.186E-09 5.509E-06
GNAQ 0 77 18 31 4.131E-09 9.597E-06
MST1 0 77 18 31 4.131E-09 9.597E-06
MUC4 2 75 21 28 1.275E-08 2.179E-05
RNF145 0 77 17 32 1.407E-08 2.179E-05
PABPC3 1 76 19 30 1.740E-08 2.310E-05
ABCF1 2 75 20 29 4.187E-08 4.843E-05
DNAJC11 0 77 16 33 4.690E-08 4.843E-05
FOXC1 0 77 15 34 1.531E-07 1.423E-04
OR52N5 1 76 17 32 1.830E-07 1.546E-04
CASP5 1 76 16 33 5.722E-07 3.128E-04
FRG1 1 76 16 33 5.722E-07 3.128E-04
MUC2 1 76 16 33 5.722E-07 3.128E-04
PABPC1 0 77 14 35 4.900E-07 3.128E-04
SLC35F5 1 76 16 33 5.722E-07 3.128E-04
TPTE2 1 76 16 33 5.722E-07 3.128E-04
MARCKS 0 77 13 36 1.538E-06 7.940E-04
DKCA 0 77 12 37 4.739E-06 1.915E-03
FUZ 0 77 12 37 4.739E-06 1.915E-03
TREML2 0 77 12 37 4.739E-06 1.915E-03
CEL 0 77 11 38 1.434E-05 4.859E-03
CRLF1 0 77 11 38 1.434E-05 4.859E-03
DSPP 1 76 13 36 1.516E-05 4.859E-03
FOXO3 0 77 11 38 1.434E-05 4.859E-03
MYL1 1 76 13 36 1.516E-05 4.859E-03
SuUz12 0 77 11 38 1.434E-05 4.859E-03
ADAMTS7 1 76 12 37 4.315E-05 9.780E-03
ANKRD36 1 76 12 37 4.315E-05 9.780E-03
ASTE1 0 77 10 39 4.266E-05 9.780E-03
CD3EAP 0 77 10 39 4.266E-05 9.780E-03
DDX11 1 76 12 37 4.315E-05 9.780E-03
KRT8 0 77 10 39 4.266E-05 9.780E-03
NT5C3A 0 77 10 39 4.266E-05 9.780E-03
OR7E24 0 77 10 39 4.266E-05 9.780E-03
PRSS3 0 77 10 39 4.266E-05 9.780E-03
SLC22A9 0 77 10 39 4.266E-05 9.780E-03
TNFAIP6 1 76 12 37 4.315E-05 9.780E-03
ZNF705B 0 77 10 39 4.266E-05 9.780E-03
BRD7 0 77 9 40 1.248E-04 1.999E-02
EVPLL 0 77 9 40 1.248E-04 1.999E-02
FKBP9 1 76 11 38 1.200E-04 1.999E-02
GOLGA6L6 0 77 9 40 1.248E-04 1.999E-02
HRCT1 0 77 9 40 1.248E-04 1.999E-02
IGFBP2 1 76 11 38 1.200E-04 1.999E-02
NAP1L2 0 77 9 40 1.248E-04 1.999E-02
OR13C9 0 77 9 40 1.248E-04 1.999E-02
OR2T29 0 77 9 40 1.248E-04 1.999E-02
PBOVA 0 77 9 40 1.248E-04 1.999E-02
RHPN2 0 77 9 40 1.248E-04 1.999E-02
SLC35G6 0 77 9 40 1.248E-04 1.999E-02
TAF1B 0 77 9 40 1.248E-04 1.999E-02
UNC93A 0 77 9 40 1.248E-04 1.999E-02
UTP3 0 77 9 40 1.248E-04 1.999E-02
ZBTB40 0 77 9 40 1.248E-04 1.999E-02
ZFHX3 1 76 11 38 1.200E-04 1.999E-02
ARID1B 2 75 12 37 2.111E-04 3.269E-02
SVEP1 2 75 12 37 2.111E-04 3.269E-02
DNHD1 3 74 14 35 2.237E-04 3.353E-02
TCF20 3 74 14 35 2.237E-04 3.353E-02
ANKRD20A4 0 77 8 41 3.591E-04 4171E-02
AR 1 76 10 39 3.258E-04 4.171E-02
ATAD3B 1 76 10 39 3.258E-04 4.171E-02
ATXN1 1 76 10 39 3.258E-04 4.171E-02
CCDC168 0 77 8 41 3.591E-04 4171E-02
CNOT2 1 76 10 39 3.258E-04 4.171E-02
GOLGA6D 0 77 8 41 3.591E-04 4.171E-02
IL32 0 77 8 41 3.591E-04 4.171E-02
KRTAP4-7 0 77 8 41 3.591E-04 4171E-02
MED15 0 77 8 41 3.591E-04 4.171E-02
OTOP1 0 77 8 41 3.591E-04 4.171E-02
RNPC3 0 77 8 41 3.591E-04 4.171E-02
SLC8A2 0 77 8 41 3.591E-04 4.171E-02
THOC3 0 77 8 41 3.591E-04 4.171E-02
ZNF185 0 77 8 41 3.591E-04 4.171E-02
ZNF384 0 77 8 41 3.591E-04 4.171E-02
ZNF705D 0 77 8 41 3.591E-04 4.171E-02
ZNF727 0 77 8 41 3.591E-04 4171E-02
USH2A 19 58 1 48 3.691E-04 4.234E-02
LRP1B 25 52 3 46 3.799E-04 4.305E-02
TTN 35 42 7 42 4.047E-04 4.531E-02
NAV3 15 62 0 49 4.227E-04 4.622E-02
TNR 15 62 0 49 4.227E-04 4.622E-02
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Figure S5 The impact of TMB on OS between The Cancer Genome Atlas (TCGA) and East Asian lung adenocarcinoma. OS between
the patients (A) with early stage LUAD from TCGA; (B) with advanced stage LUAD from TCGA; (C) with LUAD from TCGA; (D) with
advanced stage LUAD from East Asian of TMB-H and TMB-L status; (E) the TMB of Caucasian patients at different stages compared with
the Chinese patients. TMB, tumor mutational burden; OS, overall survival; LUAD, lung adenocarcinoma.
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