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Gene Expression Profiling of Malignant and Microenviromental Cells in 
Waldenström’s Macroglobulinemia: Therapeutic implications. Evdoxia 
Hatjiharissi1,3,Constantine S. Mitsiades2,3

, Cheng Li3, Lian Xu1, Bryan T. Ciccarelli1, 
Aldo Roccaro1,3, Zachary Hunter1, Xavier Leleu1,3, Leukothea Ioakimidis1,Christopher 
J. Patterson1, Irene Ghobrial1,3 and Steven P. Treon1,3 1Bing Center for Waldenström's 
Macroglobulinemia, Department of Medical Oncology, Dana-Farber Cancer Institute, 
2Jerome Lipper Multiple Myeloma Center, Dana-Farber Cancer Institute and 3Harvard 
Medical School, Boston, MA, USA. 

Waldenström’s macroglobulinemia (WM) is an incurable B-cell lymphoma resulting 
from the infiltration of bone marrow (BM) by a pleiomorphic population of small 
lymphocytes and lymphoplasmacytic cells (CD19+CD138-), as well as mature plasma 
cells (CD19-CD138+).Despite advances in therapeutic management, WM remains 
incurable. The development of more effective novel therapies requires a better 
understanding of the molecular pathogenesis of this disease.  We therefore analyzed 
the gene expression profiles (GEP) of CD19+ and CD138+ cells obtained from BM 
aspirates of untreated WM patients (n=30) and compared their profiles to their 
normal counterparts (n=10) from healthy donors (HD) using Affymetrix microarrays. 
Moreover, given the important role of the BM microenvironment in the pathogenesis 
of WM, we performed the first reported comparison, of GEP of microenvironmental 
(CD19- and CD138- depleted) cells from the same WM patients and HDs. Gene 
expression analysis was performed using dChip software. Supervised hierarchical 
cluster analysis for genes with > 2 fold change in expression and a False discovery 
Rate (FDR) < 2% demonstrated a wide spectrum of differentially expressed between 
WM patient and HD. Among the significantly overexpressed genes in both tumor cells 
were: BCL-2, TACI, CD40, FLIP, cIAP-2, IGLL1, CCR2, CLLU1. Functional analyses 
using Ingenuity software showed that the most relevant biological pathways 
associated with these genes in the CD19+ compartment included cell cycle and G1/S 
checkpoint regulators as well as the death receptor, ERK/MARK, SAPK/JNK and P53 
signaling pathways whereas in the CD138+ compartment the most relevant pathways 
were those of the B cell receptor (BCR), glucocorticoid receptor and death receptor 
signaling. Interestingly, microenvironmental cells in WM patients demonstrated a 
unique transcriptional profile including the Toll like receptors (TLR 1,5,7,8), 
interferon and cytokines  (IFI16, IFNAR1, IL-10R, IL-8R), as well as genes encoding 
extracellular matrix components (Fibronectin and Hepatocyte Growth Factor). These 
results may have important implications for the treatment of WM suggesting that 
inhibitors of BCL-2, of caspase activation, as well as inhibitors of proliferative 
pathways mediated by AKT and SAPK/JNK2 and MEK4 may have a therapeutic role 
for WM.  

 


