RXR agonist IRX4204 induces ferroptosis in multiple myeloma via HMOX1/GPX4 axis and
enhances lenalidomide efficacy w
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Figl (A) Dose—response curves of MM1.R and U266 cells treated with IRX4204, RSL3, or Ferr-1. (B) Fig2 (A) IRX4204 dose-dependently reduced GPX4 and SLC7A11. (B) Immunofluorescence Figd (A) qPCR confirms efficient HMOX1 knockout. (B) Western blot shows that Fig6 (A) Representative images of SCID mice bearing subcutaneous MM tumors. (B)

The MMI1.R and U266 cell lines were treated with DMSO, RSL3 (2 uM), IRX4204 (3 uM), or the confirmed decreased GPX4/SLC7A11. (C-D) Ferroptosis inducer (RSL3) enhanced, while HMOX1 KO mitigates IRX4204-mediated GPX4 reduction in MM1.R and U266 cells. IRX4204 potentiates lenalidomide-mediated tumor growth inhibition. (C) Kaplan—
* In vitro studies: MM 1.R and U266 cells were treated with CONCLUSIONS REFERENCES ACKNOWLEDGEMENTS

combination for 48 h. Cell viability was assessed by the MTT assay. (C) Cell number measured at 0, 24, inhibitor (Fer-1) rescued IRX4204-mediated GPX4 suppression. (E) IRX4204 increased lipid (C) HMOX1 KO reduces IRX4204-induced lipid peroxidation (BODIPY C11) and Meier survival analysis shows prolonged survival with the combination. (D) Body
and 48 h showing enhanced growth inhibition with combination treatment. (D) Cell viability after peroxidation (BODIPY CI11). (F) Intracellular Fe** levels increased (Far-Red Fe** dye). Fe** accumulation (Far-Red Fe?* dye). *p<0.05 f* <p0 01. **p<0.00] weight monitored every 3 days; no significant toxicity observed. (E) Tumor lysates
lenalidomide (Len, 10 puM), IRX4204, RSL3, or combined treatment for 48h. All experiments *p<0.05, **p<0.01, **p<0.001. Y PR, PR, PO analyzed by immunoblotting for indicated markers.
performed in triplicate; *p<0.05, **p<0.01, ***p<0.001.
IRX4204, ferroptosis 1nducer RSL3, or 1nhibitor
Ferrostatin-1. Cell viability, lipid peroxidation (BODIPY- B8« Mechanistic insight: [RX4204 activates RXR signaling and B8 . jihphar S, Mathews P, Wang X, Sundaramoorthy P, Chu E, Piryani SO, Ding S, This research was funded by National Cancer Institute grant
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Cll), and intracellular Fe*" (BioTracker dye) were induces ferroptosis in multiple myeloma by transcriptionally Shen X, Doan PL, Kang Y: Thioredoxin-1 regulates self-renewal and | numbers R21CA234701, R21CA280499, and R21CA267275
analyzed by MTT and flow cytometry. | upregulating HMOX1 and suppressing  GPX4, uncovering a differentiation of murine hematopoietic stem cells through p53 tumor suppressor. (YK) and Cancer Research Institute Clinical & Laboratory
Mechanistic assays: Western blotting, distinct RXR-HMOX1-GPX4 regulatory pathway. Exp Hematol Oncol 2022, 11(1):83. Integration Program award (YK).

immunofluorescence, ChIP-qPCR, and HMOX1 promoter- Experimental validation: Loss-of-function studies confirmed Thene C. Zhane B. 11 Y. Liu K. Wei W. Li S Guo H Ma K. Lia V. Wane ]
luciferase assays evaluated ferroptosis-related proteins and that HMOX1 1s indispensable for IRX4204-induced ferroptosis, as ohng L, Alldlg B, w1 X, LILA, WEL W, Lidhig o, LU0 H, Md K, ST, wahg et
al: Donafenib and GSK-J4 Synergistically Induce Ferroptosis in Liver Cancer by

PPARo/RXRa binding. HMOX1 knockout cells were its knockout abolished lipid peroxidation and iron accumulation. , . . .
generated using CRISPR/Cas9. Therapeutic implication: In vivo, IRX4204 synergized with Upregulating HMOXT1 Expression. Adv Sci (Weinh) 2023, 10(22):¢2206798. CO NTACT IN FO RMATIO N

In vivo model: SCID mice bearing MMI1.R xenografts lenalidomide to mhibit tumor growth and prolong survival without Wu J, Wang X, Zhang M, Mathews P, Kang Y: RXR Agonists Enhance
received IRX4204, lenalidomide, or combination therapy detectable toxicity, supporting RXR-mediated ferroptosis as a Lenalidomide Anti-Myeloma Activity and T Cell Functions while Retaining
to assess tumor growth, survival, and ferroptosis promising therapeutic approach for relapsed or refractory multiple Glucose-Lowering Effect. Cells 2023, 12(15).

biomarkers. myeloma.

2 IRX4204 reduces ferroptosis-protective proteins, thereby elevating ferroptosis stress. 3. HMOXI1 is a ferroptosis-associated gene linked to RXR signaling and clinical outcomes. 5. IRX4204 transcriptionally activates HMOX1 through PPAR/RXR binding.
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FigS (A-B) IRX4204 dose-dependently reduces GPX4/SLC7A11 in MMI1.R and
U266 cells (Western blot). (C) JASPAR predicts PPAR/RXR binding sites in the
HMOXI1 promoter; bottom: ChIP-PCR confirms PPARa binding. (D) qChIP shows
IRX4204 increases PPARo/RXRa occupancy on the HMOXI promoter. (E)
Luciferase assay demonstrates [IRX4204 enhances HMOXI1 promoter activity.
*p<0.05, **p<0.01, **p<0.001.
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