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Identify how macrophage molecular programs define their functions in the TME

• Phagocytosis

• Metabolism induced by tumor cues

• Modulate tumor-specific effector T 

cell programs

• Cytokines and Chemokines 

production to recruit and modulate 

T cells

• Growth factors exchange with 

fibroblast shape the TME

Macrophage functions:



Largest cohort of neoadjuvant anti-PD-1 therapy in HCC

• Cohort of 36 patients:

• 8 Treatment-Naïve

• 8 Responders to PD-1 blockade

• 20 Non-responders to anti-PD-1 blockade

Hepatocellular carcinoma (HCC):

• 70% recurrence 

• Early-stage HCC have 5-years survival rate of 34%

• 3 immunotherapy and combination had been FDA 

approved the past few years in advanced HCC
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Hepatocellular carcinoma (HCC):

• 70% recurrence 

• Early-stage HCC have 5-years survival rate of 34%
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approved the past few years in advanced HCC

 Identify the key players of the anti-tumor 

immune response to PD-1 blockade

• Cohort of 36 patients:

• 8 Treatment-Naïve

• 8 Responders to PD-1 blockade

• 20 Non-responders to anti-PD-1 blockade



Unbiased clustering analysis:

120 clusters

More than 900,000 total cells

41,381 macrophages

32,329 monocytes

22,838 DCs

RNA: log2(#UMI)

Protein (Z-score)

B/Plasma NK/ILC T cells DCs Mono/Macs Mast

Unbiased profiling of immune cells that accumulate in HCC lesions and adjacent 

tissues during treatment with PD-1 blockade



Unbiased clustering analysis:

120 clusters

More than 900,000 total cells

41,381 macrophages

32,329 monocytes

22,838 DCs

RNA: log2(#UMI)

Protein (Z-score)

B/Plasma NK/ILC T cells DCs Mono/Macs Mast

Unbiased profiling of immune cells that accumulate in HCC lesions and adjacent 

tissues during treatment with PD-1 blockade



Macrophage subsets specifically accumulate in HCC lesions during PD-1 blockade
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TREM2 and SPP1 associated macrophages accumulate in responder patients
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TREM2 and SPP1 associated macrophages accumulate in responder patients
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PIC = Physically Interacting Cells

From Cohen, Giladi et al, Nature Cancer 2022

Giladi, Nature Biotech 2020

TREM2 macrophages interact with T cells in the TME

Merav Cohen, PhD 
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Spatial transcriptomic reveals enrichment of TREM2 Mac program in inflamed 

stroma and immune aggregates in response to PD-1 blockade
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TREM2 Macs are enriched in the immune aggregates of patients responding to 

PD-1 blockade

CD68 FOLR2 TREM2  CD3 CD8 FOXP3

Non-Responders Responders
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TREM2 Macs are enriched in the immune aggregates of patients responding to 

PD-1 blockade

TREM2 Macs



TREM2 signaling pathway and role in disease

• TREM2 signaling is propagated via DAP12 and results in 

activation of PI3K

• In human, TREM2 macrophages have a protective role in 

Alzheimer and metabolic diseases including obesity and 

NAFLD

• TREM2 Macs are associated with bad prognosis in 

multiple cancer types

• TREM2ko mice exhibit increased liver damage and 

inflammation in acute and chronic liver damage mouse 

models
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Conclusion 
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