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Supplementary figure 1. Cholesterol diet does not increase body weight or spleen 4 

weight but induces signs of fatty liver. 5 

(A) Schematic figure showing the experimental setting for in vivo experiments.  Mice were 6 

fed with either control or high cholesterol diet for 4 weeks  and serum LDL was measured. 7 

Then animals were randomly distributed into either control or tumour-bearing mice 8 

(myeloma) and inoculated with 5TGM1-GFP cells. Cholesterol pre-treatment myeloma 9 

mice had cholesterol diet halted at time of inoculation whereas cholesterol continuous 10 

group were fed with cholesterol diet until sacrifice, where tumour burden was assessed. 11 

In separate experiments, cholesterol diet was introduced at time of tumour inoculation 12 

(cholesterol treatment). (B) C57BL/6 KaLwRij body weight after 4 weeks of high 13 

cholesterol diet. (C) Liver weight/body weight ratio in control and cholesterol-fed animals 14 

for 4 weeks. (D) Liver weight/body weight ratio in control and cholesterol-fed animals for 15 

8 weeks. (E) Spleen weights where the diet was given pre-inoculation (cholesterol pre-16 

treated) or continuously before and after tumour inoculation (cholesterol continuous). 17 

For 2 group comparison, two-tailed Student’s t-test was performed.  **p < 0.01. For more 18 

than 2 groups one-way anova analysis was performed. If not otherwise indicated, 19 

*p< 0.05, **p < 0.01 compared to control with no-tumour. Results are presented as mean 20 

±  SEM. 21 

 22 

 23 

 24 



 25 



Supplementary Figure 2. Effect of LDL on myeloma cell viability 26 

Relative expression of adipokines in blood (A) and bone marrow plasma (B) of non-27 

tumour C57Bl/KaLWRIj mice. (C) JJN3, MM1s and 5TGM1-GFP cells were cultured in 10% 28 

FBS media or lipid-depleted media ± 6 µg/ml LDL or VLDL. Viability was assessed after 29 

72 (JJN3, MM1s)  or 96  hours (5TGM1) . 5TGM1-GFP (D & E) and JJN3 (F & G) were seeded 30 

using 10% FBS media, delipidated FBS media or serum free media together with Red-LDL 31 

for 24, 48 or 72 hours. Images were taken using Incucyte®Live-Cell analysis system (D & 32 

F). Quantification was performed using confluency of red signal over confluency of bright 33 

images (n=3) (E & G). For C **p < 0.01 and ***p < 0.001 compared to control FBS 34 

condition.  ##p < 0.01 compared to control delipidated condition. Results are presented 35 

as mean ±  SEM. 36 
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Supplementary Figure 3. LDL reverts bortezomib effects 43 

(A) JJN3 cells were cultured in 10% FBS, delipidated or no FBS media and treated with 30 44 

µg/ml LDL for 3 hours before 24 hour bortezomib treatment (2.5 or 5nM). Viability was 45 

quantitated by alamar blue (n = 3). (B) MM1S and 5TGM1 cells were cultured in no FBS 46 

media and treated was (A). Viability was quantitated by alamar blue (n = 3-4). (C) JJN3 47 

were cultured in serum-free conditions ± LDL for 3 hours before bortezomib treatment 48 

for 24 hours and cell cycle analysis was performed using propidium iodide. JJN3 cells 49 

were treated with carfilzomib (D), MG132 (E), Metformin (F) or Dexamethasone (G) ± LDL. 50 

Cycloheximide experiments were performed and proteasome activity assessed by 51 

expression of poli-ubiquitin. (H) Representative western-blot and (I) quantification (as 52 

relative ubiquitin signal/b-actin) shows ubiquitinated-protein accumulation (n=3). (J) 53 

Changes in membrane fluidity were evaluated.  For A ***p < 0.001 compared to control 54 

non-LDL condition. For D-G & J, *p< 0.05, **p < 0.01, ***p < 0.001 compared to control 55 

(no bortezomib, no LDL).  56 
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Supplementary Figure 4. LDL restores the gene expression signature of bortezomib 60 

treated myeloma cells. 61 

(A) Expression of caveolin-1 on JJN3 myeloma cells after 30µg/ml LDL treatment for 24. 62 

(B) Expression of caveolin-1 and MDR/ABCB1 protein in JJN3 cells treated as per drug 63 

resistance experiments. (C) Expression of cholesterol-related genes in bortezomib 64 

resistant (Bz) and parental (P) L363 myeloma cells. (D) JJN3 myeloma cells were treated 65 

in the presence and absence of LDL and bortezomib and RNA-Seq performed. Heatmap 66 

showing DEG analysis of JJN3 vs. JJN3 LDL + bortezomib. (E) PCA plot from untreated 67 

(unt), bortezomib (bz), LDL treated (LDL) and LDL + bortezomib (bz + LDL) groups. (F) 68 

Bortezomib vs. bortezomib + LDL GSEA enrichment plot of HALLMARK_APOPTOSIS gene 69 

set. (G) Control vs. bortezomib GSEA enrichment plot of reactome cholesterol 70 

biosynthesis, hallmark cholesterol homeostasis and WP cholesterol biosynthesis 71 

pathway gene sets. For C, two-tailed Student’s t-test was performed.  *p< 0.05, 72 

***p < 0.001. 73 
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Supplementary figure 5: LDL treatment affects the ferroptosis pathway
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Supplementary Figure 5. LDL treatment affects ferroptosis pathway 81 

(A) ShinyGO analysis of JJN3 treated with bortezomib vs LDL + bortezomib. (B) GSEA 82 

analysis using the WP_FERROPTOSIS gene set in bortezomib vs LDL + bortezomib and 83 

LDL vs. control . (C) JJN3 myeloma cells were treated in the presence and absence of LDL 84 

and bortezomib and RNA-Seq performed. Heatmap (C) and volcano plot (D) showing 85 

DEG analysis of LDL vs control. (E) ShinyGO analysis of differentially expressed genes in 86 

control vs. LDL.  87 


