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Prognostic markers of SMM 

BMPC > 20%, 
M-spike > 2 g/dl, 
SFLCr > 20

Non-IgG
M-spike ≥ 15g/L
SFLCr abnormal

MGUS - Mayo clinic SMM - IMWG 2-20-20

Lashman et al. Blood Cancer J 2018Rajkumar et al. Blood 2005



Genomic of MM 

Manier et al. 
Nat Rev Clin Onco 2016
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Genomic landscape of SMM 
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214 patients

MAPK

DNA repair

Protein processing

NFKB

Cell cycle

median mutation rate: 

1.4 mutations/Mb 



Genomic landscape of SMM 
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Bustoros et al. JCO 2020

HDR 54%

del13q 50%

gain1q 30%

t(11;14) 11%

t(4;14) 10%



Genomic landscape of SMM 

Walker et al. Nat Com 2021

82 SMM vs. 223 MM
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Genomic prognostication of SMM 
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MAPK alterations

Genomic prognostication of SMM 

MYC alterations

DNA repair alterations
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Genomic prognostication of SMM 
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Mutational signatures

Myeloma : - aging
- AID
- APOBEC



The impact of mutational signatures in SMM 
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Clonal evolution of SMM 

Bolli et al. Nat Com, 2019

10 sequential WGS – SMM/MM

4/10 cases: linear evolution
mTTP = 5.5 months

6/10 cases: branched evolution
mTTP = 23 months



Bolli et al. Nat Com, 2019

10 sequential WGS – SMM/MM
Evolution of mutational signatures

Clonal evolution of SMM 



AID

Aging APOBEC

MM

Oben et al. Nat Com, 2021

The impact of mutational signatures in SMM 



Genomic landscape of SMM 

AID

APOBEC

Aging

MAPK mutations

MYC alterations

DNA repair alterations



Immune evolution in MM

Pawlin and Morgan, Nat Rev 2017



Mechanism of immune escape in cancer

Pennell N et al. Seminars Oncol 2015;42(2):S3-10NK, natural killer; NKT, NK T-cells



Modification of immune microenvironment in MM

Zavidij O et al. Nat Cancer 2020



Immune deregulation in MM

Leblay N et al. Front Oncol 2020;10:636

PD-1, Programmed death-ligand 1; RANK, receptor activator of 
nuclear factor-κB; RANKL, RANK ligand; TIGIT, T cell 
immunoreceptor with Ig and ITIM domains; TGF-β, transforming-
growth factor-β; VEGF, vascular endothelial growth factor



Immunotherapies in MM

CD38

BCMA

CS1

GPRC5D

FCRH5CD138

NKG2D-L

ITGB7

mAb Armed mAb Bispecific Ab CAR-T/-NK

• ADC : Belantamab
MEDI2228

• Bispecifics: AMG420, AMG701
Teclistamab
Talquetamab
Elranatamab
REGN5458
TNB-383B
CC-93269
BFCR4350A

• CAR-T: ide-cel
cilta-cel
orva-cel
bb21217
p-BCMA-101
CT053
ALLO715

Garfall A et al. ASH 2020; Harrison S et al. ASH 2020; Madduri D et al. ASH 2020, Rodriguez C et al. ASH 2020; Costa L et al. ASH 2019; Lesokhin A et al. ASH 2020; Chari A et al. ASH 2020;  Cohen 
A et al. ASH 2020; Lin Y, et al. ASH 2020; Mailankody S et al. ASH 2020; Alsina M, et al. ASH 2020; Costello C et al. ASH 2020; Jiang H et al. ASH 2020; Kumar S et al. ASH 2020



Conclusions

• Myeloma oncogenesis:

- Primary events (HRD & IGH transloc)

- Secondary events (MAPK, MYC, DNA repair) 

• Aging and AID mutational processes are implicated in early genomic events

• APOBEC deregulations participate to the rise of subclones driving progression

• Modification of the immune micro-environnement during myeloma evolution 
leading to a decrease ratio of memory cytotoxic T cells

➢ Implication to scoring system ?

➢ Early intervention to prevent progression ?


