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TREM-2 defends the liver against Hepatocellular Carcinoma through 
multifactorial protective mechanisms

Esparza-Baquer A,1# Labiano I,1# Sharif O,2,3 Oakley F,4 Agirre A,1 Rodrigues PM,1 Hijona E,1,5 Jimenez-Agüero R,1 Landa A,1 La Casta A,1 Zaki MYW,4 O'Rourke CJ,6 Munoz-Garrido
P,6 Azkargorta M,5,7 Elortza F,5,7 Schabbauer G,2,3 Andersen JB,6 Knapp S,8,9 Mann DA,4 Bujanda L,1,5 Banales JM,1,5,10§ and Perugorria MJ.1,5,10§

1Department of Liver and Gastrointestinal Diseases, Biodonostia Health Research Institute, Donostia University Hospital, University of the Basque Country (UPV-EHU), San Sebastian, Spain; 2Institute for
Vascular Biology, Center for Physiology and Pharmacology, Medical University Vienna, Vienna, Austria; 3Christian Doppler Laboratory for Arginine Metabolism in Rheumatoid Arthritis and Multiple
Sclerosis, Vienna, Austria; 4Newcastle Fibrosis Research Group, Institute of Cellular Medicine, Faculty of Medical Sciences, Newcastle University, Newcastle upon Tyne, UK; 5CIBERehd, Instituto de Salud
Carlos III (ISCIII), Madrid, Spain; 6Biotech Research & Innovation Centre (BRIC), Department of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark; 7Proteomics Platform, CIC
bioGUNE, ProteoRed-ISCIII, Bizkaia Science and Technology Park, Derio, Spain. 8Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria; 9Department of Medicine
I, Laboratory of Infection Biology, Medical University of Vienna, Vienna, Austria; 10IKERBASQUE, Basque Foundation for Science, Bilbao, Spain.
# Both authors share co-first authorship§Both authors share co-senior authorship

Corresponding author:

MJ Perugorria : 
matxus.perugorria@biodonostia.org
Poster number: P84
Conflict of interests: No 

INTRODUCTION
Hepatocellular carcinoma (HCC) represents the 6th most common
cancer world-wide and the 3rd leading cause of cancer-related
mortality. 80% of the HCCs arise in cirrhotic livers, highlighting the
strong association of this tumour with underlying chronic liver diseases
driven by inflammation and regeneration. We have previously shown
that the triggering receptor expressed on myeloid cells 2 (TREM-2)
protects the liver from hepatotoxic injury, via its negative regulation on
toll-like receptor (TLR)-derived signalling in non-parenchymal liver cells.
However, its role in liver cancer is still far from clear.
Here, the role of TREM-2 in hepatocarcinogenesis and liver
regeneration was investigated.

CONCLUSIONS

METHODS
TREM-2 expression was analysed at mRNA and protein level in liver
tissue samples of patients with HCC compared to control individuals. To
study the role of TREM-2 in HCC, Wild type (WT) and Trem-2-/- mice
were subjected to experimental models of HCC and liver regeneration.
In brief chronic diethylnitrosamine and acute (DEN) models were
performed, liver were analyzed at 30 and 40 weeks and 6,24 and 72 h
after DEN exposure, respectively. Additionally, the fibrosis associated
HCC models DEN coupled to CCl4 and TAA were performed, livers were
analyzed at 30 and 40 weeks, respectively. In order to evaluate the role
of TREM2 in liver regeneration a ~70% partial hepatectomy (PHx)
model was performed and animals were sacrificed at 1, 6, 36, 72 hours
and 5 days post-surgery. HCC spheroids were cultured in hanging
droplets for 7 days, after which spheroids were transferred to LX-2
conditioned supernatant and spheroid growth was measured.

✓ TREM-2 expression is upregulated in human HCC and correlates with
markers of inflammation

✓ The absence of Trem-2 promotes the development and progression
of HCC in mice, regardless of its etiology. In addition, TREM-2 halts
liver damage after acute DEN challenge inhibiting inflammation and
oxidative stress.

✓ TREM-2 halts the initiation of liver regeneration and hepatocyte
proliferation following PHx through the inhibition of pro-
inflammatory gene expression.

✓ The supernatant of human hepatic stellate cells (HSCs)
overexpressing TREM-2 inhibits HCC spheroid growth in vitro.

✓ In view of these data, TREM-2 arises as a potential therapeutic target
for HCC.

Figure 1
TREM2 is upregulated in human HCC and its expression is mainly restricted to macrophages

TREM-2 expression in human HCC. TREM-2 expression in normal human liver (controls) and HCC samples of A) the San Sebastian cohort and the TCGA
cohort of patients. B) Representative images of TREM-2 expression by immunohistochemistry in human healthy liver and diseased liver from a patient
with an HCC tumor of HBV etiology. C) t-SNE plot depicting TREM-2 expression in TAMs. D) and corresponding Log2 normalized counts (Log2NC) TREM-2
expression values for all tumor infiltrating cells types Scale bars represent 100µm.

m
R

N
A

 (
A

U
)

Controls HCC

TREM-2 (San Sebastian cohort)

****

0

10

20

30

40

R
P

K
M

Normal 
surrounding tissue

HCC

TREM-2 (TCGA cohort)

****

0

500

1000

1500

2000

2500

A

Control liver

Tumour

Surrounding cirrhotic

Liver 

Parenchyma

Fibrotic 

septa

HCC and surrounding 
cirrhotic tissue (HBV etiology)  

B

Effects of TREM-2 overexpression after acute DEN-induced liver injury.
A) Liver TREM-2 mRNA expression at 72h post-DEN. B) ALT, AST and AP
levels were determined in the serum post-DEN. C) ROS was determined in
liver tissue of C57BL/6 mice 72 h post-DEN administration with the
H2DCFDA dye. D) mRNA levels of the chemokine Mcp1 were determined.

Figure 2
TREM-2 protects the liver from hepatocyte damage, 

inflammation and oxidative stress 
after acute DEN-induced injury

Role of TREM-2 receptor after acute diethylnitrosamine (DEN)-induced liver injury.
A) Representative H&E and quantification of the damaged area (10X). C) ROS levels in
the livers of WT and Trem-2-/- mice. D) Expression levels of the chemokine Mcp1, the
cytokine Tnf, and the oxidative stress enzyme Hmox1, 6 hours following DEN.
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Figure 3
TREM-2 overexpression lowers liver injury, inflammation 

and oxidative stress after acute DEN
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Figure 4 

TREM-2 is protective in HCC

Tumour number, hepatocyte proliferation and damage in WT and
Trem-2-/- mice after DEN-induced HCC mouse model with or without
an antioxidant diet.
A) Representative images of the livers and tumour number per mice.
B) Representative IHC images of the PCNA proliferative marker and its
quantification (20X). C) Representative IHC images of the γH2AX DNA
damage marker and its quantification (20X).

Role of TREM-2 in liver regeneration and hepatocyte proliferation after PHx.
A) Trem-2 expression levels after PHx at different time-points. B) PCNA protein levels
measured by western blot 72 hours after PHx and C) representative IHC images of the PCNA
proliferative marker and its quantification (20X). D) mRNA expression of the pro-
inflammatory cytokines Tnf and Il6 and the growth factor Hgf, 1 and 6 hours after PHx.

Figure 7

TREM-2 halts the initiation of liver regeneration and 

hepatocyte proliferation following PHx
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Figure 6. 

Trem-2 null mice exhibit elevated 

carcinogenesis in fibrosis-associated HCC

Trem-2-/- mice

WT mice

Liver carcinogenesis in fibrosis associated HCC models in WT and Trem-2-
/- mice. A) Representative pictures of the livers (arrows depict tumors)
and tumor number classified by size and per mouse in WT and Trem-2-/-

mice in the DEN+CCl4 B) Representative pictures of the livers (arrows
depict tumors) and total tumor volume (calculated with the formula Tv=
(W2 x L)/2) per mouse in WT and Trem-2-/- mice in the TAA model.

Figure 8

TREM-2 reduces HCC tumourigenicity in a paracrine Wnt-dependent manner within HSCs
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Hep3B Spheroids in LX-2 conditioned media
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HCC spheroid culture in LX-2 supernatant. A)
Hep3B or PLC/PRF5 HCC cells were seeded in
hanging droplets for 7 days and formed spheroids
were transferred to LX-2 supernatant (LX-2
overexpressing a control plasmid or TREM-2
supernatant) and spheroid size was recorded (20X).
B) mRNA levels of the canonical WNT ligands
WNT3, WNT7A and WNT8A in LX-2 cells
overexpressing a control plasmid or TREM-2. C) HCC
spheroids treated with the Wnt/β-catenin inhibitor
IWR-1 and D) LX-2 cells or HCC spheroids treated
with the WNT ligand secretion inhibitor IWP-2,
spheroids were incubated in LX-2 conditioned
supernatant and spheroid growth was recorded.
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