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Composition of the microenvironment in B cell ymphomas
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The Hodgkin lymphoma tumor microenvironment
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Microenvironment composition (2) Prognostic for standard of care
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Gene expression studies for outcome prediction
The HL27 assay in adult patient

- 23 genes of interest

HL27 gene predictor \J\:\

- 3 house keeping genes
- Diagnostic pre-treatment biopsies
- Trained for overall survival (E2496)
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Phenotypic features targetable by novel therapeutic agents
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Can we guide treatment selection between immunotherapy
options ?
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Somatically acquired immune privilege

Loss or downregulation
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Histology subtypes of Hodgkin lymphoma
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Study of the Hodgkin lymphoma tumor microenvironment
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Single cell RNA sequencing (scRNA-seq)

Multi-color immunohistochemistry (MC-IHC)

(10X Genomics) and Imaging mass cytometry (IMC)
eceees : a e e
| ‘.:T
ffffff e ....
L JEo 3 :
Yo~ » ¢ -l o
¢

Total cells after filtering = 146,437

Visualization in the spatial context of the TME




Single cell RNAseq of classical Hodgkin lymphoma (n=22)
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Proportion of cells in cluster

The cHL-specific Treg subsets
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Previous Literature on LAG3 T cells
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Co-expression patterns of inhibitory markers
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Co-expression patterns of Treg markers
(single cell level)
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- LAGS3 and FOXP3 expression is mostly mutually exclusive
- Cellular phenotype is consistent with type 1 regulatory (Tr1) T cells



Densi

Cytokine co-expression in LAG3+ T cells

Primary HL biopsies

In vitro induced LAG3+ cells

(10X data) (L1236 supernatant transfer)

LAG3+ T cells had higher expression of immunosuppressive cytokines.
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LAG-3 single IHC staining

RLN

- cHL cases have more LAG3+ cells than RLN
- In some cHL cases, LAG3+ cells are located
surrounding HRS cells

Images: Katsuyoshi Takata



Spatial arrangement of LAG3+, FOXP3+, and HRS cells was validated by
imaging mass cytometry (IMC)

MHC class Il negative cHL cases showed numerous LAG3*CD4* T cells, with rare FOXP3*CD4* T cells
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Subgroups based on tumor microenvironment composition in cHL
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Lymphocyte-rich Hodgkin lymphoma (n=8) o ..

Significant differences in microenvironment composition between lymphocyte-rich and other subtypes
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B cell phenotype:
- Naive: CD27-1gD+ (unswitched)
- High CXCR5+ expression

Aberrant ‘TFH cell’ phenotype:
- CXCL13+ ICOS+ PD1+ BCL6+
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MC-IHC revealed CXCL13+ CD4 T cells surrounding HRS cells
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Model for lymphocyte-rich Hodgkin lymphoma
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Summary and conclusions

Detailed functional and spatial characteristics of immune cells in the cHL
microenvironment at single cell resolution.

LAG3+ T-cells (consistent with a Tr1 phenotype) represents immuno-suppressive
phenotype in cHL, particularly in cases with MHC class |l negative HRS cells.

LAG3 is a cancer immuno-therapeutic target in ongoing clinical trials in malignant
lymphoma, including cHL.

Lymphocyte-rich classic cHL is characterized by CD4+ PD1+ CXCL13+ cells (consistent
with aberrant TFH cells) in close proximity to CXCR5+ B cells.

Opportunity for refinement of microenvironment-based classification of cHL with
implications for therapeutic decision making.
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