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Translational Research



Biomarker transformed treatment landscape

J Clin Oncol , 2008; 26:4244-4252 N Engl J Med 2010;362:2380-8



Discovery of EGFR mutation

Science 2004 Jun 4;304(5676):1497-500 

EGFR mutation EGFR TKI



Can new genetic classification lead to improved therapeutic targeting 
in lymphoma?

Wright, Cancer Cell 2020

Ibrutinib + R-CHOP in diffuse large B cell lymphoma

Wilson et al., Cancer Cell, 2021



Classic Hodgkin lymphoma (cHL) :An ideal disease context 

for dose de-escalation and escalation strategies.

Young Age Predominant

- High efficacy 

- Minimum toxicity 

Success with response adopted 

Treatment with PET/CT 

- Interim PET 

Treatment options

- Various chemo 

- Auto-SCT

- Targeted (e.g. CD30)

- Immuno-therapy (PD-1)

Heterogeneous biology 

Peak at AYA



Aoki et al, Blood 2023;141 (15): 1791–1800

Only limited 

preliminary data 

exist that link HRS 

cell genomics with 

the unique 

composition and 

functional state 

of the 

microenvironment 

and targetable 

biology 

Rare (-1%) HRS cell populations hampered 
genomic study for HRS cells in Hodgkin lymphoma (HL)



Aim: Determine the biology that underlies molecular heterogeneity

Multidimensional characterization of cellular ecosystems in HL

Aoki et al, Cancer Discovery 2026

Develop Publicly available tool: HLGen



Discovery of four HL molecular subsets

Aoki et al, Cancer Discovery 2026
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Distinct signaling/pathways of four CHL molecular subsets

STAT5 NFkB DNA DamageTGFb

Aoki et al, Cancer Discovery 2026



Imaging mass cytometry study overview

Aoki et al, Cancer Discovery 2026



Each molecular subtype

showed unique correlations

with specific CD4 T cells

Each molecular cluster showed unique correlations with specific TME subset

Aoki et al, Cancer Discovery 2026



Each molecular cluster showed the distinct significant interactions

Aoki et al, Cancer Discovery 2026



Molecular heterogeneity and their contribution to TME

CSF2RB

TNFAIP3
PDL1/2

Amp

13q DEL

REL

STAT6 

Gain

STAT6

B2M
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Aoki et al, Cancer Discovery 2026



CSF2RB driven CCL17/CCR4 interaction in the TME of HL

CCL17

C1

IL-3

IL-5

CCL17

IL-13

Aoki et al, Cancer Discovery 2026



CCL17

C1

IL-3

IL-5

CCL17

IL-13

JAK2 inhibitor

CCR4 inhibitor

The gain-of-function effects were inhibited byJAK2/CCR4 inhibitor

Aoki et al, Cancer Discovery 2026



The gain-of-function effects were inhibited byJAK2/CCR4 inhibitor

Pacritinib: a selective JAK2 inhibitor

These gain of functions were JAK2 dependent

CCL17 IL-13

Migration phenotype: CCR4 dependent

Aoki et al, Cancer Discovery 2026



CSF2RB-carrying humanized mouse xenotransplantation model

NRG- W41

at week 12

Serum TARC(CCL17) level

TARC

Aoki et al, Cancer Discovery 2026



CSF2RB-carrying humanized mouse xenotransplantation model
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Next STEP: Establish biology driven treatment strategy according to molecular subgroup



Establishment of molecular classification system: HLGen

HLGen: Real-time application and individual patient at https://shiny.bcgsc.ca/HLGen/

Aoki et al, Cancer Discovery 2026

https://shiny.bcgsc.ca/HLGen/
https://shiny.bcgsc.ca/HLGen/
https://shiny.bcgsc.ca/HLGen/


Validation of four HL molecular subsets: ctDNA Stanford cohort

CSF2RB

TNFAIP3

MFHAS1

9p GAIN

13q DEL

2p GAIN

12q GAIN
STAT6

B2M

XPO1
Aoki et al, Cancer Discovery 2026



Summary and conclusions

•HL:  Heterogeneous molecular profiles

  -  Mutational Burden 

  -  Age

  -  EBV

  -  Signaling pathway

  -  TME

Next STEP

  -  Clinical application

  -  Guide Treatment 

Precision Medicine



FFPE and liquid biopsy-based assay has expanded applicability of 

spatial/molecular assay in routine clinical analyses

Maura, Adams and Aoki  eJHaem 2023 

Clinical Trial

Clinical Practice

Any lymphoma
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Thank you!
Tomohiro Aoki, M.D. Ph.D. 
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Department of Medicine/Immunology, University of Toronto
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