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Cancer Cells Cope With High Levels of Reactive Oxygen 
Species (ROS) 

2

Liou GY, Storz P. Free Radical Research. 2010 May;44(5):479-496.

Reactive Oxygen Species (ROS) 



NRF2 addiction in cancer cells

3

Kitamura H, Motohashi H. Cancer Sci. 2018 Apr;109(4):900-911

Thioredoxin (TRX) Pathway

Thioredoxin Reductase (TRXR) is a therapeutic target
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Cysteine Oxidative Post-Translational Modifications

Auranofin

Saccoccia F, et al. J Inorg Biochem. 2012 March ; 108: 105–111.

TRXR
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Redox Proteomic Analysis of Auranofin-Treated Ovarian Cancer Cells



Redox Proteomics Analysis of Auranofin Treated Ovarian Cancer Cells 
(A2780)
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Shuying S, et al. Coord.Chem.Rev. 2023, 493, 15, 215323 

NRF2 is aberrantly activated in High-Grade Serous Ovarian
Cancer (HGSOC) 

Normal tissue
NRF2

Lisio MA, et al.Int J Mol Sci. 2019 Feb 22;20(4):952
Auranofin is highly cytotoxic in NRF2 addicted cells
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Chiappetta G, et al. Methods Enzymol. 2010;473:199-216

Thiol Redox Proteomics



Thiol Redox Proteomics: OcSILAC
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Light Heavy

12C6
14N2 Lysine

12C6
14N4 Arginine 

13C6
15N2 Lysine

13C6
15N4 Arginine

Stable Isotope Labeling in Cell culture (SILAC)

Light Heavy

Biotin Switch

• Reduced Cys
• Protein levels • Oxidized Cys
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IC50(72h)=0.7µM
Cell survival TrxR activity

86 –S-Ox ↑38 –S-Ox ↓

Chiappetta G. et al., Redox Biol. 2022; 52: 102294  

Protein expression 
compensation

Thiol Redox Levels at 24h
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Limaj X. PhD manuscript, Dec. 2024
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Auranofin Induces a Fast Oxidative Burst

Oxidized Cys

TRX 
pathway

T-RNA 
synthesis



Auranofin Induces ER stress-UPR and Ferroptosis

Gamberi T., et al. Med Res Rev. 2022; 42(3): 1111–1146

Auranofin correlates with Proteasome inhibitors   

Limaj X. PhD manuscript, Dec. 2024

Protein expression at 24h
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Metallomics Detection of Auranofin Protein Targets



Auranofin Speciation Optimization
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• NO DTT, YES iodoacetamide
• Fast digestion (2h, w:w 1:20 trypsin:protein)

Trypsin proteolysis Trypsin Digest of Bovin Serum Albumin-Auranofin

LC-MS/MS analysis (peptide sequencing)

• 2 adducts: Au-triethyl-phosphine, mono-ligand gold
• Au transposition from Cys to Glu/Asp in MS
• Internal fragments

A= Au-Phosphine G= Au C= IAM



Identification of AF target of an in vitro labeled protein cell extract
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Higher Quality MS/MS spectra
Xcorr (SEQUEST)> 3

Tandem Mass Trigger Method

• TS: Top speed  (≈ 40 precursors/sec)
• TT196: Tandem Trigger

TS

TT196

    F1: Sample 
135

F       
4065

TS

TT196

     ample 
202

F       

5480

Detected Gold-peptides

Confirmed
66%

Confirmed
74%

Confirmed
81%

Au
CE=30

CE=200

Peptide sequencing

196.96
Elemental Au ion

• does not improve the identification rates
• produces more robust identifications
• provides complementary identifications

MS/MS

MS/MS

YES?
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High Energy DIA
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Identification of AF target in cellulo



Indirect Detection of Auranofin Protein Targets
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TCA, BIAM

AuranofinDMSO
HeavyLight

Streptavidin
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Auranofin in cellulo (Heavy cells + Auranofin vs Light cells)

After the resin step

Before the resin step

Protein fold change (Heavy/Light, Log2)

Protein fold change (Heavy/Light, Log2)

Auranofin targets

…about 100 candidate targets

Gold Speciation of Auranofin Treated Ovarian Cancer Cells (A2780)
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Conclusions

Proteomics is a flexible tool

Cys PTMs

Protein levels

Metal speciation

Auranofin has a multitarget mechanism

TRXR inhibition

Proteasome Inhibition

………..
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PRDX6 is an Auranofin Target: Implications for Ferroptosis

PERSPECTIVE

Auranofin induces seleno-protein 
depletion

IS PRDX6 INHIBITION BY AURANOFIN THE TRIGGER OF FERROPTOSIS ?

GPX4

SELENOF
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Ito J., at al., Mol Cell. 2024 Dec 5;84(23):4629-4644.e9. 

Limaj X. PhD manuscript, Dec. 2024
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