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Figure S1. NMF application and performance of 2,913-gene signature in the training and 

testing sets. 

A. Optimal rank determination by NMF for tumor GEP derived from CIBERSORTx: CCC against 

different rank r in the range [2,7] and consensus matrix for optimal rank r = 2 (upper panel). Heatmap 

representing the expressions of 700 tumor-related genes on the training cohort (CCC = 0.92, bottom 

panel). B. Optimal rank determination by NMF for TME GEP: CCC against different rank r in the 

range [2,7] and consensus matrix for optimal rank r = 2 (upper panel). Heatmap representing the 

expressions of 2,231 TME-associated genes on the training cohort (CCC = 0.88, bottom panel). NMF 

was performed by using the R package NMF (version 0.24.0). Hierarchical clustering analyses were 

performed using average linkage with Pearson correlation distance metric according to the highest 

CCC (cluster R-package, version 2.1.3); clustered heatmaps were drawn using the R package 

pheatmap (version 1.0.12). C. Heatmap showing clustering results of the overall 2,913 tumor/TME 

related genes distinctive of CHL and PMBL in the training set (CCC = 0.90). D. Heatmap depicting 

clustering results of 2,913-gene signature in the testing set (CCC = 0.90). NMF, nonnegative matrix 

factorization; GEP, gene expression profiles; CCC, cophenetic correlation coefficient; TME, tumor 

microenvironment. MGZL, mediastinal gray zone lymphoma; CHL, classical Hodgkin lymphoma; 

PMBL, primary mediastinal B-cell lymphoma. 
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Figure S2. Clustering analysis of the 168-gene signature in different cohorts and 

immunohistochemical staining of representative MGZL.  

A-B-C. Heatmaps showing the unsupervised clustering of samples in the training set (n =81, CCC = 

0.98), in the independent testing cohort (n= 54, CCC = 0.93), and in the real-life cohort (n =37, CCC 

= 0.87) based on the expression of the 168-gene signature. D. IHC images of H&E, CD20, CD30 and 

CD15 staining from three MGZL representatives of CHL-like, PMBL-like and intermediate 

morphology respectively, labeled also according to Sarkozy’s classification. Magnification at 20X. 

CCC, cophenetic correlation coefficient; IHC, immunohistochemistry; H&E, hematoxylin and eosin; 

MGZL, mediastinal gray zone lymphoma; CHL, classical Hodgkin lymphoma; PMBL, primary 

mediastinal B-cell lymphoma. 
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Figure S3. Transcriptional assignment of MGZL.  

Heatmap showing the clustering analysis of 18 CHL, 19 PMBL, and 24 MGZL based on the 168-

gene signature expression (CCC = 0.80). The two main clusters, respectively including all PMBL and 

all CHL samples, also incorporated the MGZL samples based on their transcriptional proximity to 

PMBL or CHL. CHL, classical Hodgkin lymphoma; PMBL, primary mediastinal B-cell lymphoma; 

MGZL, mediastinal gray zone lymphoma; CCC, cophenetic correlation coefficient. 

 

  



Table S1. Morphologic and immunohistochemical features of MGZL cases and GEP cluster 
assignment. 
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Table S2. Clinical characteristic and outcome of a subset of 14 MGZL patients 
  

                          
 
CHL, classical Hodgkin lymphoma; PMBL, primary mediastinal B-cell lymphoma; CR, complete 
response; PD, partial disease; PR, partial response; SD, stable disease; PFS, progression-free survival. 
 
 
 
 
 
 
 
 
 
 
 


