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[ Abstract ] Background and objective Lung adenocarcinoma (LUAD) is the predominant subtype of non-small
cell lung cancer (NSCLC). Damage-specific DNA binding protein 1 (DDB1), as a core protein of the CUL4-DDBI ubiquitin
ligase complex, is involved in the regulation of DNA damage repair, epigenetic modification, and cell cycle checkpoint activa-
tion. While the involvement of DDB1 in tumour progression through DNA repair and RNA transcriptional regulation has
been reported, its expression and role in LUAD remain to be elucidated. This study aims to investigate the expression and role
of DDBI1 in LUAD. Methods The expression, clinicopathological features and prognosis of DDB1 in LUAD were analysed
using databases such as UALCAN, Kaplan-Meier Plotter and GEPIA; The interaction network and enriched functional path-
ways were constructed by GeneMANIA and Metascape; the correlation between DDBI1 and immune cells by combining with
TISIDB infiltration was evaluated, and the clustering results of cell subtypes and the expression of DDB1 in different immune
cell subpopulations were analysed by single-cell sequencing; finally, tissue microarrays were used to further verify the expres-
sion and prognostic value of DDB1 in LUAD. Results The mRNA and protein expression of DDB1 in LUAD tissues were
significantly higher than those in normal tissues (P<0.01), and the high expression correlated with later clinical stage (P<0.001),
lymph node metastasis (P<0.001) and poor prognosis (P<0.001). Functional enrichment showed that DDB1 was involved in
DNA repair and RNA transcriptional regulation, and TISIDB evaluation revealed that DDB1 was negatively correlated with
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the expression level of immune cells, suggesting the potential regulation of the immune microenvironment. Single cell analysis
showed that DDB1 was mainly expressed in T cells, alveolar macrophages and dendritic cells. Tissue microarrays confirmed
that overall survival was shorter in the DDB1 high expression group (P<0.001), and Cox multifactorial analysis showed that
DDBI was an independent predictor of LUAD prognosis. Conclusion DDB1 is highly expressed in LUAD, which is associated
with poor prognosis, and is closely related to tumor immune cell infiltration, and is involved in tumourigenesis and develop-

ment through DNA repair and RNA transcriptional regulation. DDB1 can be used as a potential prognostic marker and thera-

peutic target for LUAD.
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Fig 1 DDB1 expression is upregulated in LUAD. A: Analysis of DDB1 expression in different tumors based on the TIMER platform; B: Higher DDBT mRNA

expression in LUAD tissues than in paracancerous tissues in the UALCAN platform (TCGA database); C: DDB1 mRNA expression in tumors and normal tissues

in the GEPIA platform (TCGA and GTEx databases); D: DDB1 mRNA express

ion in tumor and normal tissues in GEPIA platform (TCGA database); E: DDB1

expression in paired LUAD cancerous tissues vs paracancerous tissues in TNMplot platform; F: DDB1 protein is highly expressed in LUAD tissues in UALCAN

platform (CPTAC database); G: DDBT mRNA expression in LUAD tissues in

Human Protein Atlas database for immunohistochemical detection of DDB1

protein expression in LUAD tissues and paracancerous lung tissues. *P<0.05, **P<0.01, ***P<0.001. DDB1: damage-specific DNA binding protein 1; LUAD:

lung adenocarcinoma; TIMER: Tumor Immune Estimation Resource; TCGA: The Cancer Genome Atlas.
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Fig 2 Clinical correlation between DDB1 and LUAD. A, B: Expression of DDB1 in LUAD with different tumor stages and lymph node metastases in TCGA

database (UCLCAN); C: Survival curves of OS based on Kaplan-Meier Plotter calculated from the expression level of DDB1 in LUAD; D: Survival curves of FP

based on Kaplan-Meier Plotter survival curves of FP calculated based on the expression level of DDB1 in LUAD. ***P<0.001. OS: overall survival; FP: first

progression; NS: not significant.
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Fig 4 Co-expressed genes and related pathways of DDB1. A: Most relevant pathways enriched based on DDB1 expression, data from Genemania

platform; B: Attachment and pathway network coloured according to ID. Images generated by Metascape platform. GO: Gene Ontology.
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Fig 5 Relationship between DDB1 expression and immune cell infiltration. A: Th1 (r=-0.337); B: Mast cell (r=-0.330); C: LGALS9 (r=-0.310); D: CTLA4
(r=-0.285); E: TNFRSF14 (r=-0.459); F: TNFRSF4 (r=-0.373); G: HLA-DMA (r=-0.325); H: HLA-DOB (r=-0.338); I: CCL17 (r=-0.374); J: CCL19 (r=-0.331); K: CCR6

(r=-0.284); L: CCR7 (r=-0.318).
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Fig 6 Single-cell analysis of DDB1 in LUAD species. A: DDB1 enrichment characteristics of 40 immune cells; B: DDB1 expression profiling of
immune-infiltrating cells; C: Distribution of 10 cell types in the GSE117570 dataset; D: Distribution of 12 cell types in the EMTAB6149 dataset.

NSCLC: non-small cell lung cancer.
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Tab 2 Cox unifactorial and multifactorial risk model analysis of risk factors affecting prognosis of LUAD patients

Variables Univariate analysis Multivariate analysis
HR 95%Cl P HR 95%Cl P

DDB1 expression 3.906 2.245-6.798 <0.001 4.031 2.162-7.517 <0.001
Gender 1130 0.674-1.893 0.644

Clinical stage 2.294 1.278-4.117 0.005 1.080 0.550-2.120 0.822
Age (=65 yr) 1.615 0.960-2.719 0.071

Tstage 2.222 1.542-3.202 <0.001 2.317 1.259-4.263 0.007
N stage 1.402 1.005-1.956 0.047 1.184 0.644-2.176 0.586
TNM stage 1.659 1.203-2.288 0.002 0.886 0.410-1.918 0.759
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