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Predominantly nodal 

Diffuse large B-cell lymphoma, NOS 

Germinal center B-cell subtype 

Activated B-cell subtype 

 

Large B-cell lymphoma with 11q aberration* 

T cell/histiocyte-rich large B-cell lymphoma 

 

Extranodal 

Primary diffuse large B-cell lymphoma of the central nervous system 

Primary diffuse large B-cell lymphoma of the testis* 

Primary cutaneous diffuse large B-cell lymphoma, leg type 

Intravascular large B-cell lymphoma 

HHV-8 and Epstein-Barr virus–negative primary effusion-based lymphoma* 

Primary mediastinal large B-cell lymphoma 

Mediastinal gray-zone lymphoma* 

Epstein-Barr virus related 

Epstein-Barr virus–positive diffuse large B-cell lymphoma, NOS 

Diffuse large B-cell lymphoma associated with chronic inflammation 

    Fibrin-associated diffuse large B-cell lymphoma 

 

Large cell lymphoma with terminal B-cell differentiation 

ALK-positive large B-cell lymphoma 

Plasmablastic lymphoma 

HHV-8–positive diffuse large B-cell lymphoma, NOS 

Primary effusion lymphoma 

 

High grade B-cell lymphomas¶ 

High-grade B-cell lymphoma, with MYC and BCL2 rearrangements* 

High-grade B-cell lymphoma with MYC and BCL6 rearrangements* 



DLBCL, NOS = 
80% of DBCLs,
40% of NHLs.
Morphology 
not 
contributory



International Consensus Classification, Blood, 2022



Cell of Origin (COO)



Alizadeh AA et al.

Nature 2000, 403: 503-11

Rosenwald A et al. NEJM, 346:1937-47, 2002. Wright G et al. 
PNAS, 100:9991-6, 2003.



Hans Tally

GEP

More biology

Targeted Digital Gene expression profiling

Smaller samples

• Aβ
• APOE
• Apoe
• Atm
• Akt1
• Bcl2
• Crip1
• Abcc3
• Akt2
• Cx3cr1
• Ago4
• Snca
• Pik3r1
• Mapk10
• Casp3
• Gria2
• Atp6v0e
• Bid
• Il1r1
• Anxa1
• Atg9a
• Bin1
• Ptgs2
• Grin2a
• Pik3ca

• Iba1
• HLA-DR
• Anapc15
• Pik3cb
• C3
• Bax
• Ngfr
• Bcas1
• Casp7
• Agt
• Creb1
• Csf1r
• Bmi1
• Pten
• Fas
• Cd33
• Pla2g4a
• Casp8
• Atp6v1a
• Birc2
• Cd69
• Mdm2
• Bad
• Cldn5
• Jun

Proteins

GenesFFPE tissue, Blood, 
Cell Lines, Etc.
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FISH

MYC
BCL2
BCL6
IRF4
11q
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Large B-Cell Lymphoma
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26-gene-panel for
COO & key-genes

Haematologica, 2020

Targeted Digital Gene Expression Profiling



In both trials, only patients staged III-IV 
were enrolled, all treated with R-CHOP or 
R-CHOP-like therapies followed or not by 

Auto-SCT.

The mean age was 52 yr.s (18 – 65)

All the cases were studied by 
immunohistochemistry, targeted GEP and 

FISH (BCL2, MYC and BCL6).



COO according to targeted GEPCOO according to Hans’ classifier 
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102 DLBCL patients
(FFPE specimens)



Lenz’s Real-life
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Patients 
from Sha’s 
series 
with high 
MBN



Microenvironment (ME)





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

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

MF-
related 
genes

DC-
related 
genes

CD4+ T 
cell-

related 
genes



DLCL04 and R-HDS0305
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DLBCL 3
(Cluster 3)

DLBCL 4 
(Cluster 3)

DLBCL 1
(Cluster 2)

DLBCL 2
(Cluster 2)

By in situ immunostaining we analyzed the expression of ECM proteins encoded 
by four of the fronting genes of the MF signature, namely Fibronectin, Collagen-I, 

Laminin, and Collagen-IV. However, the expression variability of these proteins 
does not support the use of immunohistochemistry as a reliable assay to provide 
insight on the prognostic gene expression patterns of DLBCL microenvironment 

determinants.



Lenz’ series



Real-life



• A multiplexed gene expression approach to profiling cancer immunology
– Quantify infiltrating immune cells in a tumor microenvironment
– Assess immunological activity and response to therapeutic intervention
– Identify tumor-specific antigens



Discovery set: 12 THRBCLs vs. 
10 DLBCLs, NOS

In silico: 31 THRBCLs vs. 
473 DLBCLs, NOS

IHC: 15 THRBCLs vs. 
26 DLBCLs, NOS 







Next generation sequencing 
(NGS)









Wright

202030

Chapuy

201829

Lacy

202031
Hallmark 

drivers COO % of 
cases

Outcome

5 yr OS

(%)

Putative 
related  small 
cell lymphoma

MCD C5 MYD88 MYD88/CD79B ABC 9-14-21 40-42

BN2 C1 NOTCH2
tBCL6/

NOTCH2

GCB/ABC

Unclassified
16-19 48-67 MZL

EZB-MYC- C3 BCL2
EZH2

tBCL2
GCB 13-18 63-82 FL

EZB-
MYC+ EZH2/tMYC GCB/DZ 6 48

A53 C2
TP53

Aneuploidy
All 7-21 63

ST2 C4
SOCS1/SGK1

TET/SGK1

SOCS1/TET/

SGK1
GCB 5-17 65-84 NLPBL

N1 NOTCH1 ABC 2 27 CLL

UNCLASS UNCLASS
Unclass,

GCB,ABC
27-37 66

Table 2: Genomic subtypes of DLBCL

ABC: Activated B-cell type; GCB: Germinal center B-cell type; 
DZ: Dark zone signature; CLL: Chronic lymphocytic leukemia; 
FL: Follicular lymphoma, MZL: Marginal zone lymphoma; 
NLPBL: Nodular lymphocyte predominant B-cell lymphomat; 
t: Translocation







Targeted sequencing: diagnostics

Lymphochip:
149 + 113 = 262 genes







Rossi et al, Blood 2017

DIFFUSE LARGE B-CELL LYMPHOMA GENOTYPING ON THE LIQUID BIOPSY

Training set Validation set
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