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Abstract: Malignant pleural mesothelioma (MPM) is a rare, highly aggressive, and lethal tumor with poor
prognosis. Its survival period ranges from four months to one year, and the 5-year survival rate is only about
10%. MPM is highly resistant to chemotherapy, and conventional treatments such as cisplatin combined with
pemetrexed or raltitrexed only have a certain effect in about 20% of patients. In recent years, with the
continuous in-depth understanding of the genetic variation characteristics of MPM, some progress has been
made in the molecular mechanism underlying the chemotherapy resistance of MPM. This article will
summarize the research progress of the molecular mechanism underlying the chemotherapy resistance of
MPM, including BAPI gene mutation, microRNA, MTA4I-mediated DNA damage repair pathway, GITR-
GITRL pathway, TGFa pathway, tumor stem cell, EGFR, and PTEN. The aim of this work is to provide a
reference for exploring new therapeutic targets and combined treatment options for MPM.
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Figure 1 Molecular mechanism pattern of chemotherapy resistance of malignant pleural mesothelioma'
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Table 1 Summary of genes and molecular mechanisms underlying chemotherapy resistance of MPM
Genes or pathways Gene status Resistant drug Molecular mechanism Reference
BAPI Mutation or deletion Cisplatin BAPI1-HCF1-E2F1 Ochl, et al™
Mutation or deletion Gemcitabine Inhibit DNA damage Guazzelli, et al™

miR-15a, miR-16, miR-34a

miR-379, miR-411

Down-regulated

Down-regulated

Cisplatin, Gemcitabine,

Vinorelbine
Cisplatin, Pemetrexed

Inhibit BCL-2

Regulate IL-8

Williams, et al®®

Yamamoto, ef al®”
Xu, et al*®

Chan, et al”®”
Staumont, et a/*"!
Sato, et al'*"
Kopecka, et al™*”
Paajanen, et al™
Borchert, et al'*!
Xu, et al™

Cortese, et al*®

Bronte, et al'”

WF ¥ 2 B microRNA Y 2 35 5 i 98 i 245

MTAI Up-regulated Cisplatin Inhibit ATR-Chk1 signal

GITR-GITRL Up-regulated Cisplatin Inhibit cell apoptosis

TGFa Up-regulated Adriamycin Inhibit cell apoptosis
valproic acid

TYMS Up-regulated Pemetrexed Up-regulated

Deoxythymidylic acid

C/EBP-$ LIP Ubiquitination degradation Cisplatin Inhibit CHOP/TRB3/caspase

Circulating Activin A Up-regulated Cisplatin Inhibit cell apoptosis

Metallothionein Up-regulated Cisplatin Inhibit cell apoptosis

Unfolding protein Induced expression Cisplatin Activate PERK/elF20/ATF4

response

EGFR Up-regulated Cetuximab COX-2/PGE2

PTEN Down-regulated Gefitinib Erlotinib PI3K/AKT/mTOR
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