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The complex landscape of 
Multiple Myeloma evolution

Bolli, Nat. Comm., 2018

C. Pawlyn, Nat. Rev. Can. 2017



Secondary Genetic Events Impact the 
Expression of Key Immunotargets on the 

Surface of Multiple Myeloma Cells

U. Munawar, Abs 451

Single genetic lesions impact surface epitope expression, as quantified by dSTORM
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Single nuclei multi-omics analysis reveals unique signature of MM progression

Single Nuclei Multiomics Analysis of Transcriptional 
and Chromatin Accessibility of Tumor Cells Uncovers 

Molecular Signatures and Regulatory Elements of 
Malignant Clonal Evolution in Multiple Myeloma

V. Wanchai, Abs 87



Clonal competition occurrs at the pre-malignant stage, associated to epigenetic dysregulation

Single Nuclei Multiomics Analysis of Transcriptional 
and Chromatin Accessibility of Tumor Cells Uncovers 

Molecular Signatures and Regulatory Elements of 
Malignant Clonal Evolution in Multiple Myeloma

V. Wanchai, Abs 87



F. Maura and 
M. Chesi, in press

Forced MYC expression in germinal center of Vk*MYC mice 
leads to MM progression

but not disease initiation

Guillerey et al. JCI
Das et al Nat Med
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MGUS Myeloma

CD138DAPI

Robinson, Villa et al. JCI 2023
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Exclusion of T cells

CD138  
DAPI

Clustered growth and immune exclusion are  features of malignant transformation

…biology  analogous to tissue invasion as hallmark of  
malignancy in solid tumors?



60 antibody panel

...

CODEX imaging ...

...

Tissue features
• Cellular interactions
• Cellular neighborhoods
• Tissue modules
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Plasma cell niche? 
Transformation?
Immune response?
Heterogeneity? 
Prognosis?
Drug targets?
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Spatial Dissection of the Bone Marrow
Microenvironment in Multiple Myeloma by
High Dimensional Multiplex Tissue Imaging

M. Baertsch, Abs 651

Multiplexed tissue imaging in bone marrow biopsies



Spatial Dissection of the Bone Marrow
Microenvironment in Multiple Myeloma by
High Dimensional Multiplex Tissue Imaging

M. Baertsch, Abs 651

Altered cell type composition in the bone marrow of MGUS, 
smoldering and multiple myeloma
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Spatial Dissection of the Bone Marrow
Microenvironment in Multiple Myeloma by
High Dimensional Multiplex Tissue Imaging

M. Baertsch, Abs 651

Spatial neighborhoods in the bone marrow changes from MGUS to MM



Spatial Dissection of the Bone Marrow
Microenvironment in Multiple Myeloma by
High Dimensional Multiplex Tissue Imaging

Associations of MM subgroups with cell type- spatial neighborhoods composition

M. Baertsch, Abs 651



Spatial Dissection of the Bone Marrow
Microenvironment in Multiple Myeloma by
High Dimensional Multiplex Tissue Imaging

Associations of MM subgroups with cell type- spatial neighborhoods composition

M. Baertsch, Abs 651
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CAR-T cell expansion and cytokine profiles 
correlate with outcomes in MM patients 

receiving Cilta-cel

J.Vieria dos Santos, Abs 93

CAR-T therapy efficacy is affected by the bone marrow microenvironment composition 

CD8 naive MAIT MDSC



Bclxl Prevents Progressive Exhaustion in BCMA 
CAR T Cells with Maintenance of High TCF1 

Expressing T Cells

M. Poorebrahim, Abs 454

CAR-T cells armored with BCL2L1 can eliminate more efficiently myeloma cells 
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MGUS precedes all MM but not the first step.

There is an increasing role for non-immune compartment

CAR-T therapy can be affected by immune cell composition

The fertile soil in myeloma: 
the contribution of the microenvironment

Conclusions

Underlying triggers 

Immune recognition

Immune dysfunction

Immune exclusion
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There is an increasing role for non-immune compartment

CAR-T therapy can be affected by immune cell composition

The fertile soil in myeloma: 
the contribution of the microenvironment

Conclusions

Underlying triggers 

Immune recognition

Immune dysfunction

Immune exclusion

Some Questions:
What is the impact on biology of
immune recognition?
Reversibility? Impact on Survival?




