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ABSTRACT Objective: To investigate the expression of hyaluronan-mediated motility receptor (HMMR)
in the lung adenocarcinoma (LUAD) tissue and its impact on the prognosis of the LUAD patients, and to
elucidate the role of HMMR in the occurrence and development of LUAD. Methods: The expression
levels HMMR mRNA and protein in the LUAD tissue were assessed by Gene Expression Omnibus
(GEO), the Cancer Genome Atlas (TCGA) and Human Protein Atlas (HPA). The effect of HMMR
expression on the overall survival (OS) and disease-free survival (DFS) of the LUAD patients was
analyzed by using the GEPIAZ2 database. The relationships between HMMR mRNA expression and the
clinicopathological parameters and prognosis of the LUAD patients were analyzed by using the TCGA
database.

HMMR in the LUAD tissue.
mutations was probed by using the UALCAN database,

The GSEA enrichment analysis was used to explore the pathways significantly enriched for
The relationship between HMMR mRNA expression and TP53 gene
and the interaction between HMMR and the
proteins in the p53 signaling pathway was predicted by the Search Tool for Recurring Instances of
Neighbouring Genes (STRING) database. Results: The expression levels of HMMR mRNA and protein
in LUAD tissue were significantly higher than those in normal and adjacent tissues (P<C0.01). The
patients with higher HMMR mRNA expression had shorter OS and DFS(P<C0.01). In LUAD tissue, the
TNM stage, T stage, and N stage (P<<
0.01). The univariate and multivariate Cox analysis results showed that the OS of the patients with high

HMMR mRNA expression was associated with the patients’

HMMR mRNA expression was shorter. The GSEA enrichment analysis results showed that cell cycle,
homologous recombination, p53 signaling pathway, bladder cancer, pancreatic cancer, small cell lung
cancer, and ubiquitin-mediated proteolysis pathways were significantly enriched in the high expression
phenotype of HMMR. Conclusion: The expression of HMMR in LUAD tissue is significantly up-
regulated, and the highly expressed HMMR mRNA is an independent evaluation indicator of poor prognosis

in the LUAD patients.
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A:Expression level of HMMR mRNA in GSE6044; B: Expression level of HMMR mRNA in GSE118370; C: Expression level of HMMR

mRNA in TCGA database."P<<0.05, “"P<0.01.
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Fig. 2 Expression levels of HMMR mRNA in normal tissue and LUAD tissue

A': Normal lung tissue; B: LUAD tissue.
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Fig. 3 Expressions of HMMR protein in normal lung

tissue and LUAD tissue detected by immunohistochemistry
(Bar=100 pm)
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Fig. 4 Relationship between expression of HMMR and

survival time of LUAD patients in GEPIAZ2 database
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Tab. 1 Correlations between expression of HMMR and

clinicopathological parameters of patients

Clinicopathological parameter Total (n) OR (95%CI) P
TNM stage

(I ws 1) 398 2.06(1.33—3.19) 0.001

(I ws 1) 361 2.06(1.43—3.92) 0.001

(N4 os T +10) 504 2.08(1.34—3.26) 0.001
M stage (MO vs M1) 369  2.25(0.97—5.64) 0.066
N stage (Yes vs No) 501  2.26(1.55—3.32) <0.01
T stage (T'1 vs T4) 337 1.88(1.18—10.02) 0.012
Age 337 0.98(0.96—1.00) 0.123
Gender (Male vs Female) 337 1.51(0.98—2.33) 0.057
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Fig. 5 Correlations between expression of HMMR and clinicopathological parameters of LUAD patients in TCGA

database
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Tab. 2 Associations between OS and clinicopathologic parameters of LUAD patients in TCGA datatbase

Univariate Cox analysis

Multivariate Cox analysis

Parameter
HR(95%CI) P HR(95%CI) P

Age 1.00(0.98—1.01) 0.929

Gender 1.00(0.69—1.43) 0.995

TNM stage 1.64(1.39—1.93) <20.001 1.31(1.14—1.65) 0.018
T stage 1.62(1.30—2.01) <<0.001 1.20(0.95—1.52) 0.110
N stage 1.79(1.46—2.19) <<0.001 1.26(0.96—1.64) 0.083
M stage 1.68(0.92—3.05) 0.089

HMMR 1.60(1.32—1.94) <20.001 1.43(1.17—1.74) 0.000

NOMp FDR

KEGG_BLADDER_CANCER
KEGG_CELL_CYCLE
KEGG_DNA_REPLICATION
KEGG_HOMOLOGOUS_RECOMBINATION

™= KEGG_P53_SIGNALING_PATHWAY
B KFGG_PANCRFAT] IC_CANCER

Enrichment score

== KEGG_SMALL_CELL_LUNG_CANCER
KEGG_UBIQUITIN_MEDIATED_PROTEOLYSIS 257

high expression <-----------> low expression

NES: Normalized enrichment score.

B 6 HMMR B8R & RHT
Fig. 6 Gene set enrichment analysis on HMMR
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A': Correlation of HMMR mRNA expression and TP53 mutation in LUAD tissue; B: Protein-protein interaction network of HMMR and

genes of p53 signaling pathway."P<C0.01 vs normal tissue; “P<C0.01 vs TP-53-mutant LUAD tissue.
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Fig. 7 Relationship of HMMR and p53 signaling pathways
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