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Abstract 

Follicular Lymphoma (FL) is a disseminated B-cell neoplasia of the germinal center (GC) 
characterized by slow progression and long asymptomatic course. Despite a favorable 
response to first-line regimens, FL is considered incurable as most patients undergo a 
relapse/remitting periods suggesting that therapy does not completely eradicate residual tumor 
cells. The current lymphomagenesis model suggests that FL relapses seed from a reservoir of 
rare FL precursor/persister cells, which likely remain tolerant to treatment due to homing in a 
propitious niche such as the Bone Marrow (BM) and/or adopting a specific functional B-cell 
state. Yet, the rarity of such persister cells and the use of bulk analyses has so far hampered 
their identification. To study FL cell heterogeneity and persistence mechanisms, we harness a 
unique collection of longitudinal BM specimens from 10 newly diagnosed patients issued from 
a Phase III clinical trial evaluating anti-CD20 monotherapy in newly diagnosed FL patients 
obtained at diagnosis and one-year post-treatment and apply multi-modal single-cell analysis 
combining gene expression and BCR repertoire. Transcriptomic analysis of 3545 malignant 
and 20030 non-malignant B-cells revealed a major inter-patient tumor heterogeneity while non-
malignant B-cell clusters were mixed across patients. Among tumor cells in the BM niche, we 
identified several functional cell states that were shared between patients forming a continuum 
from a ‘GC-like’ to a memory-like cluster whose clinical significance remains to be established. 
Based on BCR clonotype assessment, we were able to track clonally-related persistent FL 
tumor cells carrying specific molecular features with possible implications for the identification 
of ways to target persister cells.  
 
 
 
 

 


