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Association of MENI gene with prognosis and immune infiltration of breast cancer
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[ Abstract ]| Objective To investigate the expression and clinical significance of multiple endocrine neoplasia type 1
(MENI) gene in breast cancer. Methods The Cancer Genome Atlas (TCGA) database was used to analyze the relationship
between MENI gene and clinicopathological characteristics of breast cancer. Kaplan-Meier method was used to observe
the effect of MENI on survival of breast cancer patients. Gene Ontology (GO), Kyoto Encyclopedia of Genes and Genomes
(KEGG), and gene set enrichment analysis (GSEA) were used to predict the function and signaling pathways of MENI
related and interacting genes. Tumor Immune Estimation Resource (TIMER) and single sample gene set enrichment analysis
(ssGSEA) were used to investigate the correlation between the level of immune infiltration and MENI expression in breast
cancer. Results AMENI was highly expressed in breast cancer patients, and its expression level was related to PAMSO0 subtype
and menopause status (both £<<0.05). Kaplan-Meier survival analysis showed that high MENI expression was associated
with poor clinical outcome (P=0.019). GO and KEGG enrichment analysis showed that MEN] related and interacting genes
were involved in biological processes (histone modification, histone-lysine methylation), cell components (methyltransferase

complex and histone methyltransferase complex), molecular functions (histone-methyltransferase activity), and functional
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pathways (transcriptional disorders in tumors). GSEA identified that the highly expressed MENI phenotype was involved in

vesicle-mediated transport, complement cascade, B-cell receptor signaling, lymphocyte-non-lymphocyte interaction, interleukin

signaling, and cytokine signaling pathways in the immune system. CancerSEA single cell sequencing results indicated that the

expression of MENI was positively correlated with angiogenesis in MDA-MB-231 cells (P<<0.05). TIMER analysis found that

MENTI in breast cancer was negatively correlated with the infiltration levels of macrophages and CD8™ T cells, and positively
correlated with the infiltration level of CD4" T cells (all P<<0.05). ssGSEA showed that the infiltration levels of 18 types of
immune cells were negatively correlated with MENI expression (all P<<0.05). Conclusion High MENI level is associated

with poor survival and immune infiltration in breast cancer patients.
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Fig1 MENI mRNA expression in breast cancer based on TCGA database
A: Comparison of MENI expression level between 1 069 breast cancer tissues and 111 normal breast tissues; B: MENI expression
level in 111 matched breast cancer tissues and corresponding normal breast tissues. TCGA: The Cancer Genome Atlas; MENT1:

Multiple endocrine neoplasia type 1; TPM: Transcripts per million.
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Tab 1 Comparison of clinicopathological characteristics between MENI high- and low-expression groups in patients

with breast cancer

% (n/N)
Characteristic Low-expression of MEN] High-expression of MEN] % value P value
Pathologic T stage 3.175 0.074
T1 28.3 (151/534) 23.5(125/532)
T2-T4 71.7 (383/534) 76.5 (407/532)
Pathologic N stage 0.036 0.850
NO 48.2 (252/523) 48.8 (257/527)
NI1-N3 51.8 (271/523) 51.2 (270/527)
Pathologic M stage 0.891 0.345
MO 98.3 (452/460) 97.3 (440/452)
M1 1.7 (8/460) 2.7 (12/452)
PR status 0.789 0.374
Negative 34.6 (177/512) 31.9 (161/504)
Positive 65.4 (335/512) 68.1 (343/504)
ER status 3.670 0.055
Negative 25.8 (132/512) 20.7 (105/507)
Positive 74.2 (380/512) 79.3 (402/507)
HER?2 status 0.513 0.427
Negative 78.8 (293/372) 76.7 (257/335)
Positive 21.2(79/372) 23.3 (78/335)
PAMS50 subtype 21.741 <<0.001
Normal 6.0 (32/534) 1.5 (8/535)
Luminal A-B 66.9 (357/534) 74.8 (400/535)
HER2 9.6 (51/534) 5.8 (31/535)
Basal 17.6 (94/534) 17.9 (96/535)
Age 3.280 0.070
<60 years 52.4 (280/534) 57.9 (310/535)
>60 years 47.6 (254/534) 42.1 (225/535)
Menopause status 7.851 0.020

Pre-menopause 20.0 (99/496) 27.2 (126/464)
Peri-menopause 4.8 (24/496) 3.2 (15/464)
Post-menopause 75.2 (373/496) 69.6 (323/464)

MENI1: Multiple endocrine neoplasia type 1; PR: Progesterone receptor; ER: Estrogen receptor; HER2: Human epidermal

growth factor receptor 2.
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Fig2 Comparison of overall survival between MENI
high- and low-expression groups in patients with breast
cancer (Kaplan-Meier survival analysis)

MEN1: Multiple endocrine neoplasia type 1.
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Fig3 Screening of MENI-correlated and interacting genes
A: The correlations between MENI and top 3 MENI-correlated genes, including CAPNI, MRPL49, and ZFPLI, obtained from the top
100 MENI-correlated genes in the TCGA database using the GEPIA2 method; B: PPI networks of the MENI-binding proteins were

created through the STRING tool; C: Venn diagram of the MENI-correlated and interacting genes. MEN1: Multiple endocrine neoplasia
type 1; CAPNI1: Calpain-1; MRPL49: Mitochondrial ribosomal protein L49; ZFPL1: Zinc finger protein like 1; TPM: Transcripts per

million; TCGA: The Cancer Genome Atlas; GEPIA2: Gene Expression Profiling Interactive Analysis 2; PPI: Protein-protein interaction.
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Fig4 Enrichment analysis of MENI-related and interacting genes

A, B: The 147 MENI-interacting and correlated genes were used for the GO (A) and KEGG (B) enrichment analyses; C: GSEA
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in breast cancer patients with high expression of MENI compared with the ones with low expression. MEN1: Multiple endocrine

neoplasia type 1; GO: Gene Ontology; KEGG: Kyoto Encyclopedia of Genes and Genomes; GSEA: Gene set enrichment analysis;

BP: Biological process; CC: Cellular component; MF: Molecular function; MLL: Mixed lineage leukemia-fusion protein; NES:

Normalized enrichment score; P.adj: Adjusted P value; FDR: False discovery rate.
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Fig5 Correlation between immune infiltrating level and MENI expression in breast cancer

A: Relationship between MENI expression and immune infiltration level in 1 100 breast cancer using the TIMER database;
B: Different levels of 24 subtypes of immune cells in the high and low MENI expression groups in the tumor tissue samples;
C: Spearman rank correlation method was used to analyze the correlation between immune cell infiltration and MENI expression.
MEN1: Multiple endocrine neoplasia type 1; TIMER: Tumor Immune Estimation Resource; TPM: Transcripts per million; aDC:
Activated dendritic cell; DC: Dendritic cell; iDC: Immature dendritic cell; NK: Natural killer; pDC: Plasmacytoid dendritic cell; Th:
Helper T cell; Tem: Central memory T cell; Tem: Effector memory T cell; TFH: Follicular helper T cell; Tgd: Gamma delta T cell;
Treg: Regulatory T cell. "P<<0.01, "P<<0.001; ns: P>0.05.
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