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CLASSIC HODGKIN LYMPHOMA (cHL): essential features
• B-cell lymphoma

• Incidence: 2-3/100.000/year

• Bimodal age distribution: 20–30 y & 50–70 y

• Generally favorable prognosis; 10–30% are relapsed/refractory
• Etiology not fully understood: EBV and genetic factors implicated

Hodgkin and Reed 
Sternberg (HRS) 

cells

comprise ~ 1% of 
the total cells in the 

tumor bulk

Histopathology

• Tumor cell proliferation and survival promoted 
by alterations in signaling pathways: 

- JAK/STAT
- NF-kB
- PI3K/AKT
- NOTCH1
- MAPK/ERK



Fibroblast

Eosinophil

Mast cell

Macrophage

CD4+ Th cell

Granulocyte

NK cell

CD4+ Treg cell

CD8+ T cell

CLASSIC HODGKIN LYMPHOMA (cHL): Tumor Microenvironment

HRS-driven cytokine 
and chemokine

release shapes an 
immunosuppressive 
microenvironment

(Adapted from E. Zijtregtop et al., Cancers, 2021)

HRS cells escape
immune surveillance

HRS: Hodgkin Reed Sternberg cells



CASEIN KINASE 2 (CK2)

• Cytosolic serine/threonine kinase

• Tetramer: 2 α catalytic and 2 β regulatory 
subunits

• Overexpressed in solid and blood tumors: 
promotes cell survival, proliferation, and invasion

(Adapted from S.E. Roffey et al., Biomedicines 2021) (Adapted from Z. Spinello et al., I. J. Of Molecular Sciences, 2021)

it presents also
autonomous
activity

stabilization 
and substrate 
definition



CK2 IN CLASSIC HODGKIN LYMPHOMA

• CK2α is overexpressed, and its main 
targets (AKT, NF-κB, and STAT3) are also 
overexpressed and phosphorylated

• CK2 modulates PD-L1 expression

• CK2 inhibition with CX-4945 induces 
apoptosis in a dose- and time-
dependent manner

CX-4945



RESULTS: C.M. from cHL cell lines modulates CXCR3 expression in T lymphocytes

C.M.: conditioned medium
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RESULTS: CK2 inhibition reduces T and B cell migration induced by cHL cells
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1) Migration assay

2) Flow cytometry analysis
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RESULTS: CK2 inhibition reduces cytokine levels in cHL conditioned medium

1) C.M. collection (24h)

2) 25-plex ELISA array
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RESULTS: CK2 inhibition reduces cytokine levels in cHL conditioned medium
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Single- or multi-plex ELISA by ELLA confirmed a reduction in IL-6, TNF-α
and VEGF levels in C.M. from HL cells after CX-4945 treatment



NEXT STEPS & CONCLUSIONS

• Conditioned media from CX-4945 treated cHL cell 
lines are less chemoattractive for lymphocytes

• CK2 inhibition reduces the release of 
microenvironment-shaping cytokines by cHL cell 
lines

• Validate and strengthen cytokine array data using ELLA (automated immunoassay system) and qPCR
for selected cytokines

• Access if neutralizing anti-chemokine antibodies reduce lymphocytes migration induced by cHL
conditioned media

• Investigate if cHL conditioned media can modulate T-cell surface receptor expression (others than
CXCR3), and whether CX-4945 could reverse this effect
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