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Math behind the medicine



Mottok A. et al, Blood 2018  
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Mediastinal Gray Zone Lymphoma (MGZL)

MGZL is a very rare and aggressive lymphoma that is  present as bulky mass in the mediastinum.

B-Cell lymphoma with overlapping morphological and/or immunophenotypic

features between CHL and PMBL

Alaggio R. et al., Nature 2022 

Campo E. et al., Blood 2022
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Uncertain pathological and clinical aspects 

• Challenging diagnosis (> 60% to be reclassified)

• Treatment heterogeneity:

oCHL-like regimen: doxorubicin, bleomycin, vinblastine, and

dacarbazine (ABVD);

oPMBL-like treatment: cyclophosphamide, doxorubicin,

oncovin, and prednisone (CHOP) +/− rituximab;

oEFS of patients treated with dose-intensive regimens was

better than patients treated with a less intensive regimen.

n. 99  MGZL cases

Sarkozy C. et al., Haematologica 2017



Intermediate transcriptional program

between CHL and PMBL 

Transcriptomic boundaries of MGZL



Dissecting MGZL biology through a new mathematical approach



Identification of a signature to distinguish CHL and PMBL
Schematic overview of CIBERSORTx application and its results on the training set



Nonnegative Matrix Factorization - A Short Introduction



NMF-based Gene Signature Extraction
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NMF-based  gene signature performance on the training set

✓ Genes related to tumor and TME components

✓ 2913-gene signature

✓ Efficient CHL/PMBL segregation

Reduction of genes number to potentiate the final 

translational value of the signature 
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TRAINING SET

50 CHL + 81 PMBL
TESTING SET

34 CHL + 20 PMBL

The 168-gene signature produces a 

successful clustering of CHL and 

PMBL cases on both training and 

testing sets.

Performance of a 168-gene signature on training and testing sets



Validation of NanoString-Based 168-Gene Signature and MGZL Assignment

VALIDATION SET

18 CHL + 19 PMBL
39 GZL specimens

28 MGZL

24 MGZL





Conclusions and Future Directions

▪ Application of computational and mathematic approach that capitalize

transcriptomic data for translational purposes;

▪ Development of a robust signature capable of distinguishing CHL from

PMBL and placing MGZL within this spectrum based on selected

genes related to tumor and microenvironment;

▪ Validation of NanoString-based 168-gene signature on formalin-fixed

paraffin-embedded (FFPE) real-life cohort .

Development of combined 

histopathological/transcriptomic model of 

MGZL stratification



Thank you for your attention

grazia.gargano@uniba.it
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