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Gene expression profiling identifies new targets in Waldenström 

macroglobulinemia to assess and understand clinical aggressiveness. 
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Background:  

 

Approximately 30% of patients who fulfill the criteria of Waldenström 

macroglobulinemia (WM) do not require immediate therapy, because many cases 

are detected before symptoms occur, also called indolent WM or asymptomatic WM. 

On the other hand, patients with a disease-related event should be considered for 

therapy. The physiopathology of WM remains unclear, and the mechanisms for 
progression from an indolent WM to an overt WM requiring therapy have not been 

studied so far. We assumed that a signature could be identified at the 

transcriptional level, and that from this signature we could isolate target genes in 

order to unravel the mechanisms of progression of WM.   

 

Methods:  
 

Seventeen patients (8 indolent and 9 symptomatic) diagnosed with WM were 

included in this study, according to guidelines. Research sampling consisted of 

selection of lymphoplasmacytic tumor cell from the bone marrow (BM) using BM 

samples, followed by mononuclear cells isolation (Ficoll-paque gradient 

centrifugation), then B cell enrichment (B cell isolation kit, Myltenyi-Biotec, USA). 

The purity was confirmed by flow cytometry. Total RNA was extracted using the 
Trizol method. Gene expression profiling (GEP) was performed using U133A arrays 

(Affymetrix, USA). The RNA integrity was assessed using 2100 Bio analyzer 

(Agilent, USA). Expression data were normalized using the Robust Multi-array 

Average (RMA) algorithm. We ranked genes by fold-change of expression levels 

between 11 patients (5 indolent and 6 symptomatic), according to conditions that 

were calculated with the ‘limma’ package in R. Then, we used a supervised 
classification to establish a gene expression profile that could make a distinction 

between indolent and symptomatic WM. Finally, we validated this profile signature 

on an independent set of 6 patients (3 WM indolent and 3 WM aggressive). 

 

Results:  
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The differential analysis has identified 82 probes, corresponding to 48 genes, 

significantly deregulated and differentiating samples from indolent and aggressive 

WM in an unsupervised classification. Interestingly, this gene expression profile 

signature accurately classified 83% of the 6 WM samples of the independent 
validation set. The pathways analyses on these genes have identified several 

associated network functions, using Ingenuity® analysis software. The two major 

networks that appeared to play a major role in the differentiation of indolent versus 

symptomatic WM were the AKT pathway and the plasma cell differentiation 

pathway. Among these pathways, we have then identified 5 key genes that 

appeared to significantly differentiate indolent and symptomatic WM, which 
mechanisms of action are under study. Once their role in WM pathogenesis and 

progression would have been unraveled we have planned to modelize the 2 indolent 

and symptomatic WM conditions. 

 

Conclusion: 

 
We have identified a signature that allows to differentiate indolent from 

symptomatic WM. From this set of data we have then identified key pathways and 

genes to help further understand the mechanisms of progression and the 

physiopathology of WM. We are now investigating the functional consequences of 

the deregulation of the most interesting candidate genes. This study will help define 

new targets for future drug development. Full data will be presented at the 

workshop. 
 


