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Diseasestagesand timing of oncogeniceventsin Multiple Myeloma
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MODEL OF MATURE B-CELL NEOPLASIA PATHOGENESIS
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Others: 

6p25 (MUM/IRF4)

1q21 (IRTA1/IRTA2)

2p23 (NMYC)
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Frequency and partners of 14q32 translocations in MM



Chromosome number in Multiple Myeloma

Hyperdiploid (HD)

48-75 chromosomes

Multiple trysomies involving

Ch. 3,5,7,9,11,15,19,21

Non-Hyperdiploid (NHD)

< 48 and/or > 75 chromosomes

Increased prevalence of IGH trx

~ 50% ~ 50%normal Hyperdiploid

A FISH - based trisomy index for detecting hyperdiploid MM

Combination of three different chromosomes

11 9  15 Chng et al., Blood 2005 

5 9  15 Avet-Loiseau et al., Leukemia 2005



Genomicalterationsand pathologicalfeaturesin the major molecularMM groups(132 pts)
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(9/26) 35%

(4/23) 17%
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HD

(2/22) 9% (3/18) 17% (0/4) 0%
Mattioli et al., Oncogene 2005
Agnelli et al., JCO 2005
Agnelli et al., BJH 2007
Agnelli et al., Haematologica 2007
Fabris et al., Leukemia 2007

Non-Hyperdiploid



Frequency of DNA copy number alterations in MMs by SNP-array

Agnelli et al. GCC 2009

gain

loss



Genomic stratification of MM by SNP array profiles
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Different Pathogenetic Pathways in MM Transformation?

Errors during 

switch recombination

Precursor cell Non-hyperdiploid MM (50%)

Mechanisms?

Precursor cell
Hyperdiploid MM (50%)

Genomic Instability

Genomic Instability

del(13)
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Dispenzieri et al. Mayo Clin Proc 2007; 82:323-341; Fonseca R. ASH 2007;Revised and updated: January 2008

*Patients with t(4;14), b2M<4mg/l and Hb Ó10g/dl may have intermediate risk disease
(Moreau et al.  Leukemia 2007)

Mayo Stratification for Myeloma And Risk-Adapted Therapy





Bortezomib  may abrogate high risk genetics in myeloma

any t(4;14) t(14,16) del17p vs. none



Gene expression profiling
Affymetrix U133A

12.195 well-annoted genes

microRNAs profiling
Agilent arrays 470/756

Genome-wide profiling
DNA copy number and LOH

Affymetrix SNP arrays 50K/250K

High-density oligonucleotide microarray analyses in MM:
a contribution for a molecular classification of the disease

Integrative approach



Unsupervised analysis of gene expression profiling (AFFY U133A) of plasma cell dyscrasias 
(4N_12MGUS_132MM_9PCL)

Mattioli et al. Oncogene 2005; Agnelli et al. JCO 2005 and unpublished results


