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Figure 2. Combination treatment elicits asymmetric gains 
in transactivation and chromatin accessibility alongside 
with FoxO-linked cell-cycle regulation and cell death.

EZH2 inhibition increases Mezi activity by reducing H3K27me3, which enhances chromatin 
accessibility and enables FoxO-mediated tumor suppressor activation in the context of 
Aiolos/Ikaros degradation. This dual-targeting approach may address resistance mechanisms in 
multiple myeloma.
Figure 5. FoxO3 knockout rescues cells from combination-therapy cytotoxicity by partially resuming cell cycle entry and activating anti-apoptotic programs.

A. Mezi + TAZ additively blocked entry into S phase, with FoxO3 loss conferring a modest rescue. B. Pharmacologic EZH2 inhibition potentiated Mezi-induced apoptosis, while FoxO3 knockout significantly reversed the phenotype. C. Loss of FoxO3 
significantly reversed the inhibition of cell proliferation particularly in combination of TAZ and Mezi in longitudinal cell growth monitoring. D. An illustration of the MOA by which TAZ synergizes with Mezi to enhance cytotoxic effects of MM. 

Scan QR code
via a barcode reader application

QR codes are valid for 30 days after the congress
presentation date.

Scientific Content on
Demand

To request a copy of this poster:

Presented at the American Society of Hematology (ASH) Annual Meeting; 6-8 pm, December 8, 2025; Orlando, FL Email: Ting-Hsiang.Huang@bms.com Copies of this poster obtained through QR (Quick Response) and/or text key codes are for personal use only and may not be reproduced without written permission of the authors.

5699

Acknowledgments

Mezigdomide (Mezi, CC-92480) is a novel CRBN E3 ligase 
modulator (CELMoD) agent, that induces rapid and deep 
degradation of Ikaros and Aiolos, two transcription factors 
essential for multiple myeloma (MM). Elevated expression of PRC2 
complex members, including the histone methyltransferase EZH2, 
is associated with inferior overall survival in MM. A recent clinical 
study (NCT05372354) demonstrated promising efficacy using a 
combination of Mezi, dexamethasone, and Tazemetostat (TAZ), an 
EZH2 inhibitor, in heavily pretreated MM patients1,2. 

• Clinical note: The Overall Response Rate (ORR) was 41% (41/101 pts) with the doublet ( Mezi  + Dex) 
and 54% (7/13 pts) with the triplet (Mezi + Dex + TAZ). 

However, the molecular mechanisms underlying the impressive 
clinical activity remain poorly understood. Here, we employed 
integrated epigenomic and transcriptomic analyses to elucidate 
cell intrinsic mechanisms of the combination regimen.

We evaluated the pharmacological effects of Mezi and TAZ, alone 
and in combination, across multiple MM cell line models. 

• Synergistic cytotoxicity was evaluated using excess over Bliss 
scores and Incucyte across multiple MM cell lines.

• We utilized multi-omics approaches—including RNA-sequencing, 
Chromatin Immunoprecipitation sequencing (ChIP-seq) and 
Assay for Transposase-Accessible Chromatin using sequencing 
(ATAC-seq) to analyze differential impacts between single and 
combination treatments across three MM cell lines (36 and 72 
hours post compound treatment). 

• CRISPR-Cas9 technology was used to generate FoxO3 knockout 
cell lines to assess the contribution of FoxO signaling to the 
observed preclinical synergy.

- Synergistic Cytotoxicity and Transcriptional Reprogramming:

• Mezi showed strong synergy with TAZ in AMO1, U266, KMS12BM 
cell lines.

• Mezigdomide induced dose-dependent cell killing, reducing 
viability to below 50% at 0.1–1 nM (Figure 1A).

Figure 1. Cytotoxic synergy of Mezi and TAZ 
demonstrated by bliss score and longitudinal cell growth.
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• Longitudinal cell growth monitoring showed Mezi significantly 
suppressed proliferation, with further enhancement by 
combination treatment (Figure 1B).

• The combined treatment induced asymmetrically increased 
transactivation in all cell models (Figures 2A-B).

• ATAC-seq analysis revealed that both Mezi and the double agent 
trigger chromatin-accessibility gains (Figure 2C).
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-  Mezi/TAZ Combination Activates FoxO Signaling:

• Mezi diminished CK1α-mediated phosphorylation of FoxO33, and 
this reduction was enhanced by co-treatment with TAZ, which 
also promoted CK1α degradation4 (Figures 3A-B).

Figure 3. Mezi induces FoxO activation potentially 
through degradation of CK1α
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• GSEA indicated some pathways commonly found between Mezi 
    and combo arm, including interferon response, apoptosis and 
    cell cycle regulation (Figure 2D).

• GSVA identified enriched gene clusters associated with 
    FoxO-linked cell-cycle regulation and cell death (Figure 2E).

- Epigenetic Mechanism:

• The combined Mezi and TAZ treatment reduces Aiolos/Ikaros 
occupancy and H3K27me3 deposition at FoxO3-bound loci 
(Figures 4A-C) including tumor suppressors such as BCL2-
modifying factor (BMF) (Figure 4D).

• Loss of FoxO3 abrogates combination-induced expression of 
tumor suppressors BMF and p27 Kip1 (Figure 4E).

Figure 4. Combined treatment led to decreased Aiolos/ 
Ikaros and H3K27me3 on FoxO3 regulatory regions 
including genes such as BMF and p27 Kip1.
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Our findings demonstrate that EZH2 inhibition enhances CELMoD 
efficacy by promoting chromatin remodeling and transcriptional 
reprogramming in MM cells, resulting in synergistic anti-
proliferative effects. 
• TAZ reduces H3K27me3, increasing local chromatin 

accessibility and enabling FoxO-driven tumor suppressor 
activity alongside Mezi-induced Aiolos/Ikaros degradation. 

• This dual-targeted strategy offers a promising approach to 
overcoming MM resistance. 

• The mechanistic interplay of H3K27me3 modulation, 
Aiolos/Ikaros degradation, and FoxO activation supports the 
development of next-generation combination therapies. 
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• Dephosphorylation of FoxO3 resulted in its nuclear retention
    (Figure 3C) and that was found in U266, AMO1 and KMS12BM 
    cells via confocal analysis (Figures 3D-F). 

Statistics: sgNT_Mezi vs sgFoxO3_Mezi ****; sgNT_Combo vs sgFoxO3_Combo: **** 
* p <0.01, *** p <0.001, ****p <0.001 by RM one-way ANOVA followed by Tukey’s multiple comparisons test  
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