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DLBCL, NOS: morphology not contributory





Gene Expression 
Profiling



BCL-2

MYC

IRF-4

GCB ABC

Affimetrix
Fresh Frozen Tissue
Hundreds genes

Alizadeh et al. Nature 2000

CELL OF ORIGIN



Intrinsic limitation:

need for fresh or frozen tissue, available
in only a few patients!

Ideally, tool to apply to FFPE samples!



Hans Tally

GEP



NanoString
FFPE Tissue
20 genes

Scott DW et al. Blood 2014



Dunleavy et al. Cancer Treat Rev 2018

THERAPEUTIC TARGETS AND VULNERABILITIES OF ABC-DERIVED DLBCL



ABC + GCB ITT POPULATION=719 ABC POPULATION=244

Davies et al. Lancet Oncol 2019
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Nowakowsky et al. J Clin Oncol 2021
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Younes et al. J Clin Oncol 2019
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WRONG THERAPY OR WRONG SIGNATURE?



Targeted Digital Gene Expression Profiling

ACTA2
AEBP1
BGN
COL1A1
COL1A2
COL3A1
COL4A1
COL5A2
COL6A3
CTHRC1
CTSK
EGR1
FN1
FSTL1
GPNMB
LAMB1
LUM
MFAP2
MMP2
MRC2
MXRA5
PCOLCE
PLOD2
POSTN
SPARC
SULF1
TGFBI
THBS2
TIMP1
TIMP3

Actin, alpha 2, smooth muscle
AE binding protein 1
Biglycan
Collagen type I alpha 1
Collagen type I alpha 2
Collagen type III alpha 1
Collagen type IV alpha 1
Collagen type V alpha 2
Collagen type VI alpha 3
Collagen triple helix repeat containing 1
Cathepsin K
Early growth response 1
Fibronectin 1
Follistatin like 1
Glycoprotein nmb
Laminin subunit beta 1
Lumican
Microfibrillar associated protein 2
Matrix metallopeptidase 2
Mannose receptor, C type 2
Matrix-Remodelling Associated 5
Procollagen C-endopeptidase enhancer
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase 2
Periostin, osteoblast specific factor
Secreted protein acidic and cysteine rich
Sulfatase 1
Transforming growth factor beta induced
Thrombospondin 2
TIMP metallopeptidase inhibitor 1
TIMP metallopeptidase inhibitor 3

Activated leukocyte cell adhesion molecule
Adhesion molecule, interacts with CXADR antigen 1
CD300 molecule-like family member F
Collagen, type IV, alpha 2
Immunoglobulin superfamily, member 6
MyoD Family Inhibitor Domain Containing
Purinergic receptor P2Y, G-protein coupled, 14
Solute carrier family 29 (nucleoside transporters), member 3;
Solute carrier family 2 (facilitated glucose transporter), 
member 3
Tumor necrosis factor (ligand) superfamily, member 13b

ALCAM
AMICA1
CD300LF
COL4A2
IGSF6
MDFIC
P2RY14
SLC29A3
SLC2A3
TNFSF13BCTSZ
HS3ST3A1
PMPCB
RAB27A
SMAD1

Cathepsin Z
Heparan Sulfate-Glucosamine 3-Sulfotransferase 3A1
Peptidase, Mitochondrial Processing Beta Subunit
RAB27A, Member RAS Oncogene Family
SMAD Family Member 1
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26-gene-panel for
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Haematologica, 2020

50-gene-panel for
microenvironment
Ann Oncol, 2018



Derenzini et al. Haematologica 2020

4 independent cohorts

1449 patients

METHODS



RESULTS
Patient subgroups identified by recursive partitioning
analysis integrating the COO with MYC/BCL-2 status

MBN-Signature

Derenzini et al. Haematologica 2020



MBN-Signature
RESULTS

Derenzini et al. Haematologica 2020



MBN-Signature validation RESULTS

Derenzini et al. Haematologica 2020



MBN-Signature in the GCB-subset RESULTS

Derenzini et al. Haematologica 2020



RESULTSPROMISING EFFICACY OF R-CHOP + BORTEZOMIB 
IN THE MBN-Sig HIGH SUSBET

Derenzini et al. Haematologica 2020

Patients 
from Sha’s 
series with 
high MBN



Conclusions
• The MBN signature does implement the 

cell of origin (COO) determination.

• A high risk group (enriched in MYC/BCL-2 
genetic aberrations) can be identified 
among GCB/U.

• Potential therapeutic implications.

• Applicable to all patients at low cost!!!  



Lenz et al. N Eng J Med 2008

Affimetrix
Fresh Frozen Tissue
Hundreds genes



RATIONALE FOR TARGETING
ANGIOGENESIS IN DLBCL

Lenz et al. N Eng J Med 2008



Seymour et al. Haematologica 2014
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CIBERSORT analysis and selection of 
prognostic genes

A customized signature including 1,028 genes was 
generated to distinguish 17 cell types of both stromal
and immune origin.

PCA
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Ciavarella et al Ann Oncol 2018



DLCL04 and R-HDS0305

Ciavarella et al Ann Oncol 2018



Lenz’ series

Ciavarella et al Ann Oncol 2018



Next generation 
sequencing



Reddy et al. Cell 2017

NGS



Reddy et al. Cell 2017

NGS



Chapuy et al. Nature Med 2018

Schmitz et al. N Eng J Med 2018

N=304

N=574

NGS



Lacy et al. Blood 2020

NGS



Pileri…Derenzini: Cells 2021

MULTIPLE TARGETS 

PARTIAL OVERLAP
BETWEEN CLASSIFIERS

REAL-LIFE APPLICABILITY?

NGS



Wilson et al. Cancer Cell 2021



Shouval et al J Clin Oncol 2022





Jain et al Blood 2022



Tabanelli et al Haematologica 2020



Liquid Biopsy





Rossi et al, Blood 2017

DIFFUSE LARGE B-CELL LYMPHOMA GENOTYPING ON THE LIQUID BIOPSY

Training set Validation set

Esfahani et al. Nat Biotech 2022

Kurtz et al. J Clin Oncol 2018



PRACTICAL CONSIDERATIONS
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