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Figure S1. Relative viability of MM1S (left) and MM1R (right) cells upon 24 h exposure to increasing concentrations of 

dexamethasone (DEX) with or without pre-treatment with ferrostatin-1 (Fer-1). Data are plotted as the mean ± s.d., n = 3 

biologically independent replicates (ns p < 0.05, ANOVA). 

Figure S2. (a) Time-dependent relative viability of MM1 cells after 5 µM RSL3 treatment. Data are plotted as the mean ± 

s.d., n = 3 biologically independent replicates (****p < 0.0001, ANOVA). (b) Flow cytometric analysis of the lipid peroxida-

tion sensor (C11-BODIPY-581/591 dye) on live MM1R cells after 3h treatment with 5µM RSL3 with or without pre-treat-

ment with 2 µM ferrostatin-1 (Fer-1) or 100 µM cumene hydroxide (positive control).

Figure S3. (a) LogFC of iron-responsive genes in RSL3-treated MM1 cells versus untreated controls as determined by 

RNAseq. Data are plotted as the mean logFC ± SEM, n=3 biologically independent replicates per cell line (*p < 0.05, **p < 

0.01, ****p < 0.0001, ANOVA). (b) Comparison of log2FC of RNAseq and qPCR analysis of 4 ferroptosis-related genes. Data 

are plotted as the mean ± s.d., n = 3 biologically independent replicates per cell line. 



Figure S4. Histone extraction optimization from MM1 cells for LC-MS analysis of post-translational modifications (PTMs). 

(a) Experimental pipeline for identification of histone PTMs with liquid chromatography-mass spectrometry (LC-MS).

Prior to LC-MS analysis, purity and quantity of histone extracts is assessed with polyacrylamide gel electrophoresis

(PAGE). (b) Lysis protocols that were explored for histone extraction from MM1 cells. Adapted from [108]. (c) Purity of

MM1 histone extracts obtained with either hypotonic lysis buffer (HLB) or direct acid lysis (DA). Extracts from 4 x 105 cells

were loaded onto a 8–16% gradient gel and compared to a 2 µg bovine histone (BH) commercial standard.



Figure S5. (a) Western blot validation of histone proteomics LC-MS data. H3K27ac (left) was significantly upregulated 

upon RSL3 treatment in MM1 cells while H3K36me3 (right) levels remained unchanged, both in LC-MS and western blot 

analysis. (b) Western blot detection and quantification of pH2AX and GAPDH expression levels after RSL3 treatment in 

MM1 cells. Data are plotted as the mean ± s.d., n = 3 biologically independent replicates. (ns p > 0.05, *p < 0.05, **p < 0.01, 

***p <0.001 ANOVA). 



(a)



Figure S6. Annotated MS/MS spectra of H3 (a) and H2A (b) proteins isolated from RSL3-treated MM1 cells. Annotated spectra indi-

cate Fe2+ binding to glutamate (E) and aspartate (D) residues of H2A and H3. 

(b)



Figure S7. Metascape pathway enrichment of significantly differentially methylated CpG probes (FDR <0.05 & Δβ differ-

ences > 0.1) in RSL3-treated MM1S cells compared to Ferrostatin-1 pre-treated, RSL3-treated MM1S cells. Terms marked 

in color are common pathways between MM1S and MM1R cells (see Figure S6).



Figure S8: Metascape pathway enrichment of significantly differentially methylated CpG probes (FDR <0.05 & Δβ differences > 0.1) 

in RSL3-treated MM1R cells compared to Ferrostatin-1 pre-treated, RSL3-treated MM1S cells. Terms marked in color are common 

pathways between MM1S and MM1R cells (see Figure S5).



Table S1. Overview of significantly altered histone PTMs in RSL3-treated MM1 cells compared to untreated controls. 

Histone PTM Sequence 
Log2FC p-Value

1 h 2 h 4 h 8 h 1 h 2 h 4 h 8 h 

H2A 

E57Fe 

VGA-

GAPVYMAAVLEYLTAEILE

LAGNAAR 

0,20 0,61 0,69 0,56 
3,70 × 

10−1 

1,46 × 

10−3 

1,75 × 

10−4 

5,90 × 

10−3 

R89Ci

t 
HLQLAIRNDEELNKLLGR −0,15 −0,63 −0,47 −0,53

4,51 × 

10−1 

1,27 × 

10−2 

5,28 × 

10−2 

3,54 × 

10−2 

E93Fe NDEELNKLLGR 0,32 0,63 0,80 0,90 
1,21 × 

10−1 

6,33 × 

10−4 

1,93 × 

10−5 

1,84 × 

10−4 

K96A

c 
HLQLAIRNDEELNKLLGK 0,52 2,26 2,86 1,93 

2,99 × 

10−1 

5,55 × 

10−3 

1,37 × 

10−3 

1,17 × 

10−2 

K100

Ac 
HLQLAIRNDEELNKLLGK 0,52 2,26 2,86 1,93 

2,99 × 

10−1 

5,55 × 

10−3 

1,37 × 

10−3 

1,17 × 

10−2 

K100

But 
HLQLAIRNDEELNKLLGK 0,52 2,26 2,86 1,93 

2,99 × 

10−1 

5,55 × 

10−3 

1,37 × 

10−3 

1,17 × 

10−2 

H2A.Z 

K8Ac 
AGGKAGKDSGKAKA-

KAVSR 
0,08 −0,14 −0,23 −0,61

6,84 × 

10−1 

4,78 × 

10−1 

2,78 × 

10−1 

1,68 × 

10−2 

K14A

c 

AGGKAGKDSGKAKA-

KAVSR 
−0,77 −2,49 −2,32 −2,08

2,29 × 

10−1 

1,36 × 

10−2 

1,61 × 

10−2 

2,81 × 

10−2 

K16S

uc 

AGGKAGKDSGKAKA-

KAVSR 
−0,77 −2,49 −2,32 −2,08

2,29 × 

10−1 

1,36 × 

10−2 

1,61 × 

10−2 

2,81 × 

10−2 

K16H

ib 

AGGKAGKDSGKAKA-

KAVSR 
−0,43 −3,28 −2,15 −2,15

5,66 × 

10−1 

3,18 × 

10−2 

6,74 × 

10−2 

8,32 × 

10−2 

K102

Hib 

HLQLAIRGDEELDSLIKATI-

AGGGVIPHIHKSLIGKKGQ

QKTA 

−0,08 −0,56 −0,98 −0,84
8,10 × 

10−1 

1,21 × 

10−1 

1,94 × 

10−2 

4,04 × 

10−2 

K120

Cro 

HLQLAIRGDEELDSLIKATI-

AGGGVIPHIHKSLIGKKGQ

QKTA 

−0,08 −0,56 −0,98 −0,84
8,10 × 

10−1 

1,21 × 

10−1 

1,94 × 

10−2 

4,04 × 

10−2 

K121

Me3 

HLQLAIRGDEELDSLIKATI-

AGGGVIPHIHKSLIGKKGQ

QKTA 

−0,08 −0,56 −0,98 −0,84
8,10 × 

10−1 

1,21 × 

10−1 

1,94 × 

10−2 

4,04 × 

10−2 

K121

But 

HLQLAIRGDEELDSLIKATI-

AGGGVIPHIHKSLIGKKGQ

QKTA 

−0,20 −1,55 −0,87 −0,63
5,91 × 

10−1 

2,93 × 

10−3 

4,95 × 

10−2 

0,14 × 

10−1 

K125

Me3 

HLQLAIRGDEELDSLIKATI-

AGGGVIPHIHKSLIGKKGQ

QKTA 

−0,08 −0,56 −0,98 −0,84
8,10 × 

10−1 

1,21 × 

10−1 

1,94 × 

10−2 

4,04 × 

10−2 

H2A.FY 

K33B

ut 
YIKKGHPKYR −0,04 −0,90 −1,32 0,56 

8,36 × 

10−1 

1,72 × 

10−3 

5,90 × 

10−5 

0,38 × 

10−1 

K34M

e3 
YIKKGHPKYR −0,04 −0,90 −1,32 0,56 

8,36 × 

10−1 

1,72 × 

10−3 

5,90 × 

10−5 

0,38 × 

10−1 

R79M

e 

VTPRHILLA-

VANDEELNQLLKGVTIASG

GVLPNIHPELLAKKR 

0,09 0,55 0,62 0,73 
8,19 × 

10−1 

9,05 × 

10−2 

7,74 × 

10−2 

2,34 × 

10−2 

H3 
K18A

c 
KQLATKAAR −0,61 −5,01 −2,99 −3,30

4,03 × 

10−1 

1,67 × 

10−2 

3,11 × 

10−2 

3,31 × 

10−2 



K27A

c 
KSAPATGGVKKPHR −0,40 −0,56 −0,72 −0,56

1,38 × 

10−1 

6,21 × 

10−2 

2,19 × 

10−2 

8,62 × 

10−2 

K37M

e3 
KSAPATGGVKKPHR −0,91 −2,79 −2,80 −2,03

7,09 × 

10−2 

8,88 × 

10−4 

9,00 × 

10−4 

5,21 × 

10−3 

K37B

u 
KSAPSTGGVKKPHR −0,11 0,19 0,17 0,34 

3,94 × 

10−1 

1,27 × 

10−1 

1,91 × 

10−1 

2,02 × 

10−3 

R40Ci

t 
KSAPATGGVKKPHR 0,12 0,45 0,31 0,66 

4,46 × 

10−1 

5,00 × 

10−4 

6,95 × 

10−2 

3,99 × 

10−5 

D77F

e 
EIAQDFKTDLR 0,25 0,73 0,78 0,62 

2,73 × 

10−1 

1,79 × 

10−4 

6,56 × 

10−5 

5,31 × 

10−3 

K79B

ut 
EIAQDFKTDLR 0,04 0,25 0,11 0,74 

7,54 × 

10−1 

4,46 × 

10−2 

3,66 × 

10−1 

2,48 × 

10−4 

K79M

e3 
EIAQDFKTDLR −0,27 −0,84 −0,80 -1,07

4,76 × 

10−2 

1,14 × 

10−6 

2,40 × 

10−6 

1,45 × 

10−7 

R83Ci

t 
EIAQDFKTDLR 0,01 0,22 −0,08 0,94 

9,72 × 

10−1 

3,56 × 

10−1 

7,61 × 

10−1 

3,99 × 

10−3 

M97O

x 
VTIMPKDIQLAR 0,57 1,43 1,39 1,32 

1,36 × 

10−2 

2,49 × 

10−2 

2,46 × 

10−2 

2,48 × 

10−2 

D100

Fe 
VTIMPKDIQLAR 0,56 1,57 2,25 1,38 

1,43 × 

10−1 

2,83 × 

10−1 

0,35 × 

10−1 

0,27 × 

10−1 

H4 

R17M

e 
GKGGKGLGKGGAKRHR −0,17 0,47 0,02 0,53 

5,09 × 

10−1 

2,53 × 

10−2 

9,31 × 

10−1 

1,02 × 

10−2 

E63Fe GVLKVFLENVIR 0,37 0,88 0,96 0,60 
4,50 × 

10−1 

2,32 × 

10−2 

1,51 × 

10−2 

0,18 × 

10−1 

M84O

x 
KTVTAMDVVYALKR 0,12 0,29 0,29 0,28 

2,46 × 

10−1 

3,92 × 

10−3 

3,81 × 

10−3 

7,12 × 

10−3 

D85F

e 
KTVTAMDVVYALKR 0,09 0,57 0,54 0,52 

5,36 × 

10−1 

1,56 × 

10−5 

1,23 × 

10−4 

4,66 × 

10−4 

Table S2. Overview of primers used in this study. 

Target Primer Sequence Gene Accession Number 

qPCR primers 

CHAC1 
Forward ATG CCT GGC CGT GTG G 

ENSG00000128965 
Reverse GCT TAC CTG CTC CCC TTG C 

HSPB1 
Forward AGG ATG GCG TGG TGG AGA T 

ENSG00000106211 
Reverse GAT GTA GCC ATG CTC GTC CTG 

SLC7A11 
Forward CAC ATG CCT CTT CAT GGT TG 

ENSG00000151012 
Reverse AGT GAT GAC GAA GCC AAT CC 

HMOX1 

Forward 
CCA GCG GGC CAG CAA CAA 

AGT GC 
ENSG00000100292 

Reverse 
AAG CCT TCA GTG CCC ACG 

GTA AGG 

ACTB 

Forward CTG GAA CGG TGA AGG TGA CA 

ENSG00000075624 
Reverse 

AAG GGA CTTC CTG TAA CAA 

TGC A 

NR4A2 
Forward GGT CCC TTT TGC CTG TCC A 

ENSG00000153234 
Reverse TGG CTT CAG CCG AGT TAC AG 

Methylation-specific PCR primers 

SALL3 Forward GTT TGG GTT TGG TTT TTG TT ENSG00000263310 



Reverse 
ACC CTT TAC CAA TCT CTT AAC 

TTT C 

Pyrosequencing primers 

LINE-1 

Forward TTT TTT GAG TTA GGT GTG GG 

Reverse 
TCT CAC TAA AAA ATA CCA 

AAC AA 

Sequencing GGG TGG GAG TGA T 

Table S3. Original images western blot analysis. 

Figure Blot(s) with molecular marker 

7: Western blot de-

tection and quan-

tification of 

NR4A2 and 

GAPDH protein 

expression levels 

after RSL3 treat-

ment in MM1 cells 

α-NR4A2 ( 70 kDa) and α-GAPDH (37 kDa) 

marker: Benchmark Pre-stained protein standard (Thermo, #10748-010) 

α-NR4A2 

α-GAPDH 

S5a: Western blot 

detection and 

quantification of 

H3K27ac, 

H3K36me, and H3 

protein expression 

levels after RSL3 

treatment in 

MM1R cells 

α-H3K27ac (15 kDa), and α-H3 ( 11 kDa) 

marker: Precision Plus Protein All Blue prestained protein standard (Bio-Rad, #1610373) 
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α-H3 

α-H3K36me (full length kDa, and α-H3 ( 11 kDa) 

marker: Precision Plus Protein All Blue prestained protein standard (Bio-Rad, #1610373) 
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S5b: Western blot 

detection and 

quantification of 

pH2AX and H3 

protein expression 

levels after RSL3 

treatment in 

MM1R cells 

α-pH2AX (15 kDa), and α-GAPDH ( 37 kDa) 

marker: Precision Plus Protein All Blue prestained protein standard (Bio-Rad, #1610373) 
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