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[ Abstract ] Ferroptosis is a recently recognized form of regulated cell death caused by an iron-dependent accumula-
tion of lipid reactive species. However, little research on ferroptosis and lung cancer, one of the most common tumors, has been
carried out. This paper tries to review the research progress of ferroptotic suppression and explain it from the different ways
of ferroptosis occurrence. Furthermore, as inducing ferroptosis to treat cancer gets more attention, we introduce four kinds of
ferroptosis-inducing compounds and new prospects for lung cancer therapy to provide new ideas for lung cancer treatment.
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Tab 1 Research progress on ferroptotic suppression in lung cancer

Researcher Nationality Related Pathway Target Conclusions/ Results

Huang Y!™! USA GSH synthesis System Xc Over expression of SLC7A11 and SLC3A2 in lung cancer cells
pathway

JiXmuel USA System Xc Over expression of SLC7A11 in NSCLC cells

Lai Y07 China GPX4 Over expression of GPX4 in NSCLC cells due to STYK1

Kukulj Ste! Croatia Iron metabolism Ferritin Reduced LIP due to over expression of ferritin

Ji Mpe! China pathway

Alvarez SW23! USA NSF-1 Reduced LIP due to over expression of NSF-1

Jiang YQ!4 China Lipid synthesis LSH Activation of lipid metablic and ferroptotic genes due to over
pathway expression of LSH

Bersuker K23 USA FSP1 synthesis FSP1 Halted propagation of LPO due to over expression of FSP1 with
pathway CRISPR-Cas9 screen

Doll S@! Germany Halted propagation of LPO due to over expression of FSP1 with

expression cloning approach
Wang M7 China Epigenetic pathway LSH Over expression of transsulfuration marker CBS due to LSH

SCLC: small cell lung cancer; NSCLC: non-small cell lung cancer; LPO: lipid peroxides; GPX4: glutathione peroxidase 4; NFS-1: iron-sulfur cluster

biosynthetic enzyme; LSH: lymphoid-specific helicase; CBS: cystathionine-3-synthase.
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Tab 2 Clinical drugs and compounds related to ferroptosis-inducing treatment

Classification Drugs/Compounds Target Phenomena/Conclusion
. . Combination therapy of cisplatin with erastin showed significant
Cisplatini®® GSH/GPX4 . . . -
synergistic effect on their anti-tumor activity*®
Existing clinical drugs
o Lapatinib and siramesine treatment induced ferroptosis in breast
Lapatinibt3" LIP
cancer cellsB"
T SASPE3! System SASP restrained growth of NCI-H69 and LU-SCLC tissue xenografts*!
alss
Xc/GSH
Sorafenib3® Sorafenib induced ferroptosis in NCI-H460 cells!>¢!
Class Il FIN - GPX4 Not suitable for in vivo use due to poor pharmacokinetic’”
FINs Cerivastatin and simvastatin inhibit mevalonate pathway enzyme,
Class Il FIN - SQS/GPX4 . . .
making cells sensitive to ferroptosis 3
Iron compound“04244
Class IVFIN HMOX 11041 LIP Iron compounds induced ferroptosis in cancer cells
FIN 02[45,46]
Ferumoxytol has been used to inhibt the growth of lung cancer
metastases”
IN OPs LIP o . . .
IN OPs with cisplatin(IV) prodrugs enhanced anticancer activity but
minimized systemic toxicity **
New prospects
System Immunotherapy-activated CD8* T cells enhance lipid peroxidation
Immunotherapy .
Xc in cancer cells®"
L IR induces ferroptosis in cancer cells and class |, I, lll FINs exhibit
Radiation therapy GSH/GPX4

radiosensitization®s!

GSH: glutathione; SASP: sulfasalazine; IN OPs: iron-oxide nanoparticles; LIP: labile iron pool; SQS: squalene synthase.
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