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Pan-cancer analysis of the expression pattern of long non-coding RNA MIR22HG
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Abstract: Objective To conduct a pan-cancer analysis of the expression of long non-coding RNA (IncRNA) MIR22HG and
explore its association with clinical characteristics. Methods We analyzed the expression of MIR22HG in different tumors and
its association with clinical staging, lymph node metastasis, tumor mutation burden (TMB) and microsatellite instability (MSI)
using R package based on the Cancer Genome Atlas (TCGA) datasets. The relationship between MIR22HG expression and
infiltrating immune cells was analyzed using TIMER algorithm. The association of MIR22HG gene alteration frequency with
the clinical outcomes was examined using cBioPortal online software. Data form Genomics of Drug Sensitivity in Cancer
(GDSC) were used to analyze the relationship between MIR22HG and the sensitivity of chemotherapy drugs. We specifically
analyzed MIR22HG expression in hepatocellular carcinoma (HCC) and its correlation with sorafenib treatment using GEO
database and verified the results in 12 pairs of HCC specimens. Kaplan-Meier analysis was performed to analyze the
correlation of MIR22HG with the outcomes of sorafenib treatment. We also tested the effects of MIR22HG overexpression and
knockdown on IC; of sorafenib in HCC cells. Results MIR22HG was downregulated in most tumors (P<0.05), where its
deletion mutations were frequent, and associated with a poor prognosis (P<0.05). In many tumors, MIR22HG expression level
was correlated with clinical stage, lymph node metastasis, TMB, MSI, immune cell infiltration, immune checkpoint-related
genes, and sensitivity to common chemotherapeutic drugs (P<0.05). Among the 6 common infiltrating immune cells in cancers,
neutrophil infiltration had the strongest correlation with MIR22HG expression level, especially in breast cancer, rectal cancer
and kidney renal papillary cell carcinoma (P<0.05). MIR22HG was downregulated in HCC in association with HCC
progression (P<0.05). In HCC patients, a low MIR22HG expression was associated with a favorable outcome after sorafenib
treatment (HR=2.94, P=0.075) and was capable of predicting the response to sorafenib treatment (AUC=0.8095). Compared with
the negative control, MIR22HG overexpression obviously reduced sorafenib sensitivity (with ICs of 7.731 vs 15.61) while
MIR22HG knockdown increased sorafenib sensitivity

KRS EER:2021-11-29 of HCC cells (with ICs of 7.986 vs 5.085). Conclusion
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Fig.1 Pan-cancer analysis of MIR22HG expression level, genomic mutation frequency and copy number variation. A: Expression
profile of MIR22HG gene in paired tumor and non-tumor tissues across 22 cancer types from TCGA. B: MIR22HG expression in 33
cancer types with corresponding normal tissues of GTEx dataset as controls. C: Alteration frequency of MIR22HG gene analyzed
using cBioPortal online software. D: Disease-free rate and progression-free rate of patients with alterations in MIR22HG gene
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analyzed by cBioPortal online software.
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Fig.2 Relationship between MIR22HG expression and clinical characteristics. A: Expression level of MIR22HG gene analyzed
by pathological stage of BLCA, BRCA, KIRC, KIRP, LIHC, TGCT, and THCA. B: Expression level of MIR22HG gene analyzed
by status of lymphatic metastasis in KIRC, KIRP, THCA, and LUSC. *P<0.05, **P<0.01, ***P<0.001.
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2 203 BIATREE B E  MIR22HG RikkFESIGRFERI X R
(ICGC-LIRI-JP)

Tab.2  Correlation between MIR22HG  expression and
clinicopathologic features in 203 patients with HCC (ICGC-LIRI-JP)

MIR22HG high MIR22HG low

Characteristics expression expression P
(n=102) (n=1101)

Gender 0.968
Male 77 76
Female 25 25

Age (year) 0.647
<55 11 13
>55 91 88

Virus (HBV) 0.412
With 26 31
without 76 70

TNM stage 0.036
1+1I 72 57
nr+1v 30 44

rol v
Yes 20 29
No 82 72

Vein invasion 0.193
Yes 25 22
No 87 79

Artery invasion 0.316
Yes 0 1
No 103 100

Bile duct invasion 0.382
Yes 5 8
No 97 93

HBV: Hepatitis B virus; HCV: Hepatitis C virus.
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Fig.8 Expression level of MIR22HG in HCC and its correlation with sorafenib resistance. A: Expression of MIR22HG in HCC from
the indicated datasets. B: Expression level of MIR22HG from 12 paired fresh HCC tissues and matched non-tumor tissues. C, D:
MIR22HG expression in indicated groups from GSE25057 and ICGC-LIRI-]JP. ns: not significant. E: Overall survival of sorafenib-
treated patients with HCC. F: Differences of MIR22HG expression between sorafenib responders and non-responders with HCC
from DTROM trial. R: Responders; NR: Non-responders. G: Receiver operating characteristic curves for prediction of sorafenib
sensitivity in HCC using MIR22HG probe as the predictor. H, I: ICs, values of sorafenib in HCC cells transfected with MIR22HG-
overexpressing (H) or sh-MIR22HG (I) lentivirus analyzed by CCK-8 assay. *P<0.05, **P<0.01, ***P<0.001.
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