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Abstract: Metastasis is the primary cause of lung adenocarcinoma (LUAD)-related death. This study
evaluated the metastasis-associated genes (MAGs) in single-cell RNA sequencing (scRNA-seq) data
from LUAD tissues and developed a MAG signature to predict overall survival (OS) of LUAD patients.
The LUAD scRNA-seq data was downloaded from the Gene Expression Omnibus (GEO) Database
and MAGs were identified from LUAD scRNA-seq data. The LUAD transcriptomic and clinical data
were obtained from The Cancer Genome Atlas (TCGA). Cox and LASSO regression analyses were
performed to identify differentially expressed MAGs (DEMAGs) with prognostic value that were then
used to construct a MAG signature and MAG-nomogram model. Finally, a functional enrichment
analysis was performed via Gene Set Enrichment Analysis (GSEA). 414 MAGs and 22 prognostic
DEMAGs were revealed in the study. Multivariate Cox proportional hazards regression analysis was
utilized to construct a 7-MAG signature for predicting the OS of LUAD patients. Patients with high
risk scores had a significantly worse OS than those with low risk scores in the training group (n =236),
and the 7-MAG signature was successfully confirmed in the testing group (n = 232) and the entire
TCGA-LUAD cohort (n = 468). Furthermore, univariate and multivariate Cox regression suggested
that the 7-MAG signature was an independent prognostic indicator. Additionally, based on the 7-MAG
signature, a nomogram was established that could more intuitively help to predict the OS of LUAD
patients. The GSEA revealed the underlying molecular mechanisms of the 7-MAG signature in LUAD
metastasis. In conclusion, a 7-MAG signature was developed based on LUAD scRNA-seq data that
could effectively predict LUAD patient prognosis and provide novel insights for therapeutic targets
and the potential molecular mechanism of metastatic LUAD.


mailto:yuyan@hrbmu.edu.cn

Keywords: lung cancer; metastasis; single-cell RNA sequencing; prognosis; gene signature

Supplementary

pvalue Hazard ratio 1
S100A16 0.001 1.252(1.094-1.433) | ——
ASPH 0.004 1.205(1.060-1.369) | —a—
HMGN3 0.002 0.735(0.607-0.890) —.—
CD69 0.010 0.814(0.696-0.951) —a—
ANXA2 0.004 1.347(1.103-1.646) | S —
HLA-DRBS 0.003 0.879(0.807-0.957) !
PRSS3 <0.001 1.199(1.083-1.328) | =
KRT7 0.009 1.215(1.050-1.406) | —a—
ITGAB <0.001 1.300(1.154-1.464) . ——
KYNU <0.001 1.314(1.164-1.485) , e
ITGB1 <0.001 1.435(1.178-1.749) —
CDCP1 <0.001 1.324(1.142-1.535) ' ——
MAP4K4 <0.001 1.458(1.187-1.791) [ —
PEBP1 <0.001 0.635(0.493-0.819) ——
TUBA4A 0.010 1.265(1.058-1.512) | —a—
FOSL1 <0.001 1.235(1.122-1.359) ==
GPI <0.001 1.461(1.175-1.817) .
HGF 0.002 0.677(0.527-0.868) —a—
AKR1A1 0.002 0.614(0.454-0.832) —a— !
CYP2B7P <0.001 0.874(0.813-0.941) !
NT5E 0.008 1.143(1.036-1.260) | ——]
BZW1 <0.001 1.630(1.259-2.110) | —_—
CCL20 0.004 1.116(1.035-1.204) |
CTSL 0.002 1.246(1.084-1.432) ——
SLCO1B3 0.002 1.264(1.092-1.464) ' —a—
KRT18 <0.001 1.432(1.203-1.705) ! —
PNRC2 0.004 0.593(0.415-0.846) ——
AKAP12 <0.001 1.227(1.104-1.364) | ——
LDHA <0.001 1.707(1.376-2.119) \ ——
CMAS 0.003 1.390(1.120-1.725) , ——
UBE2E3 0.001 1.529(1.180-1.982) —y
PKM <0.001 1.722(1.320-2.248) ! s —
ATF7IP2 <0.001 0.548(0.400-0.751) —— |
SNHG12 0.008 0.782(0.652-0.937) =
EIF2S1 0.003 1.618(1.182-2.216) ' I = |
SLC43A3 0.005 0.808(0.695-0.939) |
PLEK2 <0.001 1.450(1.252-1.679) ——
SULT1A1 0.009 0.749(0.603-0.930) —a— '
EIF6 0.007 1.484(1.112-1.980) L ——
TCN1 <0.001 1.121(1.052-1.194) |
HSPA9 0.010 1.448(1.094-1.917) | ——
SQOR 0.007 1.336(1.082-1.650) | ——
ERO1A <0.001 1.478(1.262-1.730) \ —
DSG2 <0.001 1.358(1.162-1.588) —a
TUBB6 0.006 1.258(1.068-1.482) ' f—s—
PTPRE 0.008 0.770(0.635-0.934) —— !
KRT8 <0.001 1.442(1.210-1.717) | ——
TCTA <0.001 0.622(0.496-0.780) —— \
GNPNAT1 <0.001 1.607(1.311-1.970) \ e ——
B3GNT5 0.002 1.355(1.123-1.636) ,
MPCA1 0.008 0.714(0.557-0.916) —a—
1
I T T T ]
0.0 0.5 1.0 15 20

Hazard ratio

Figure S1. Prognostic significance of metastatic-associated genes (MAGS) in The Cancer
Genome Atlas - Lung Adenocarcinoma (TCGA-LUAD) dataset. The univariate Cox
regression analysis shows the 95% confidence interval (Cl) and hazard ratio (HR) for each
metastatic-associated gene.
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