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SUPPLEMENTARY MATERIAL AND METHODS: 

 

In silico cellular deconvolution of the TCGA HCC cohort. 

TREM-2 expression was determined in 366 HCC from the RNAseq data of 

TCGA (“TCGA cohort”) in Reads per Kilobase Million (RPKM). Level 3 RNA-seq 

data generated by TCGA-LIHC consortium were downloaded from NCI 

Genomic Data Commons (https://gdc.cancer.gov/).1 Cellular deconvolution was 

performed on the RNA-seq data using xCELL tool (http://xCell.ucsf.edu/) under 

default parameters.2 Spearman correlation analysis was performed to 

determine the relationship (if any) between TREM2 expression and cell type 

abundance. 

 

Single cell RNA sequencing analysis 

Single-cell transcriptome profiling of liver cancer biospecimens from nine 

hepatocellular carcinomas were downloaded from GSE125449. Clinical 

information on the HCC patients and the pipeline for single-cell RNA 

sequencing including quality control of this data-set have previously been 

described.3 Briefly, filtering for high quality cells included keeping cells with at 

least 500 features detected, with a percent of mitochondrial RNA less than 20%. 

Data was log normalized and scaled to factor 10000. PCA clustering was 

performed on 2244 most variable features. Cell markers used for classification 

of cell types were used as in the study describing this data-set 3 and included; 

T_cells: CD2, CD3E, CD3D, CD3G,  B_cells: CD79A, SLAMF7, BLNK, FCRL5 

TECs: PECAM1, VWF, ENG, CDH5, CAFs: COL1A2, FAP, PDPN, DCN, 

COL3A1, COL6A1, TAMs: CD14, CD163, CD68, CSF1R, HPC like: EPCAM, 
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KRT19, PROM1, ALDH1A1, CD24. On tSNE plots, Malignant cells were 

clustered together with HPC-like cells, and the annotation for them was kept as 

previously defined,  based on chromosomal copy-number variations (CNVs) 3  

Clustered data was visualized using t-distributed Stochastic Neighbor 

Embedding (t-SNE) through the Seurat R package and clustering is 

demonstrated in Supplementary Fig. 4 and 5. Differential expression analysis 

between TREM-2 expressing TAMs (cluster 1 and 2) and the rest of the TAMs 

was implemented with Seurat. From 18274 genes, 4655 genes were selected 

for the analysis, based on whether they were detected in at least 10 % of the 

cells in each group under comparison. Genes with highest differences between 

groups were defined as having average logFC  > 1 and adjusted p-value < 0.01. 

For identification of enriched gene signatures, we used gene set enrichment 

analysis (GSEA) implemented in the clusterProfiler R package and Molecular 

Signatures Database (MSigDB) v7. 

 

Liver histology  

Formalin-fixed and paraffin-embedded slides were stained with Haematoxylin & 

Eosin (H&E; MERCK) and morphological assessment was blindly evaluated. 

Damaged area in the acute DEN model was measured in 15 pictures (10X) of 

each slide using NIS-Elements (Nikon) in an Eclipse 80i (Nikon) microscope. 

Sirius red staining was performed as previously described.4  

 

Immunohistochemistry (IHC) 

Immunostaining was performed on formalin-fixed paraffin-embedded liver tissue 

sections. Slides were deparaffinized in xylene, rehydrated, endogenous 
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peroxidases blocked with 3.5% H2O2 in methanol for 15 min and subjected to 

antigen-retrieval. Slides were blocked using the Avidin/Biotin Blocking Kit 

(Vector laboratories) followed by appropriate blocking serum (Suppl. Table 6). 

Primary antibodies were incubated overnight at 4ºC, slides were subsequently 

washed and incubated with appropriate biotinylated secondary antibodies 

(Suppl. Table 6). Vectastain ABC Reagent (Vector laboratories) followed by 

DAB peroxidase substrate kit (Vector laboratories) was used for antigen 

visualization and slides were counterstained with Harris hematoxylin (Merck). 

Positive cells were manually counted in 15 high power fields (20X) in each slide. 

Image analysis was performed using NIS-Elements (Nikon) in an Eclipse 80i 

(Nikon) microscope for F4/80. 

 

ROS measurement 

ROS levels in liver tissue were assessed as previously described.5,6 Briefly, 20 

mg of liver tissue was homogenized in 500 μl of PBS. The lysate was sonicated 

and centrifuged at 3,200 g for 10 min. 50 μl of supernatant was incubated in the 

dark with 10 μM 2′,7′-dichlorodihydrofluorescein diacetate (H2DCFDA;Thermo 

fisher scientific), a cell-permeable non-fluorescent molecule that is oxidized by 

ROS at room temperature for 30 min. The resultant accumulation of fluorescent 

dichlorofluorescein was measured with Appliskan (Thermo fisher scientific), with 

excitation and emission filters at 492 nm and 535 nm, respectively. 

Fluorescence units were corrected with the protein amount in each sample. 
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Triglyceride quantification in liver tissue 

Hepatic triglycerides were quantified using the triglyceride quantification Kit 

(Sigma Aldrich), following the manufacturer’s instructions. Concentration of 

triglyceride in each sample is represented as nmol of triglycerides/mg of protein. 

 

Label free proteomic analysis 

Protein from DEN-induced WT and Trem-2-/- tumour tissue was extracted using 

7 M urea, 2 M thiourea, 4% CHAPS. Samples were incubated for 30 min under 

agitation at room temperature and digested following the filter-aided FASP 

protocol as described.7 Trypsin was added to a ratio of 1:10 (trypsin:protein), 

the mixture was incubated at 37ºC overnight, dried out in a RVC2 25 speedvac 

concentrator (Christ), and resuspended in 0.1% FA. 

Next, 500 ng of each sample was submitted to liquid chromatography - 

mass spectrometry (LC-MS) label-free analysis. Peptide separation was 

performed on a nanoACQUITY ultra performance liquid chromatography 

(UPLC) System (Waters) connected to an LTQ Orbitrap XL mass spectrometer 

(Thermo Electron). An aliquot of each sample was loaded onto a Symmetry 300 

C18 UPLC Trap column (180 µm x 20 mm, 5 µm [Waters]). The precolumn was 

connected to a BEH130 C18 column (75 μm x 200 mm, 1.7 μm [Waters]), and 

equilibrated in 3% acetonitrile and 0.1% FA. Peptides were eluted directly into 

an LTQ Orbitrap XL mass spectrometer (Thermo Finnigan) through a 

nanoelectrospray capillary source (Proxeon Biosystems), at 300 nl/minute and 

using a 120 min linear gradient of 3-50% acetonitrile. The mass spectrometer 

automatically switched between MS and MS/MS acquisition in data-dependent 

acquisition mode. Full MS scan survey spectra (m/z 400–2000) were acquired 
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in the orbitrap with mass resolution of 30000 at m/z 400. After each survey 

scan, the six most intense ions above 1000 counts were sequentially subjected 

to collision-induced dissociation (CID) in the linear ion trap. Precursors with 

charge states of 2 and 3 were specifically selected for CID. Peptides were 

excluded from further analysis during 60 sec using the dynamic exclusion 

feature.  

Progenesis LC-MS (version 2.0.5556.29015, Nonlinear Dynamics) was 

used for the label free differential protein expression analysis. One of the runs 

was used as the reference to which the precursor masses in all other samples 

were aligned to. Only features comprising charges of 2+ and 3+ were selected. 

The raw abundances of each feature were automatically normalized and 

logarithmized against the reference run. Samples were grouped in accordance 

to the comparison being performed, and an ANOVA analysis was performed. A 

peak list containing the information of all the features was generated and 

exported to the Mascot search engine (Matrix Science Ltd.). This file was 

searched against a Uniprot/Swissprot database restricted to Mus musculus 

entries, and the list of identified peptides was imported back to Progenesis LC-

MS. Protein quantitation was performed based on the three most intense non-

conflicting peptides (peptides occurring in only one protein), except for proteins 

with only two non-conflicting peptides. The significance of expression changes 

was tested at protein level, and proteins with a p-value ≤ 0.05 were selected for 

further analyses. Protein abundances were loaded onto Perseus software8 and 

log2 transformed for the generation of the heatmaps. 

Gene ontology (GO) enrichment analysis of the differentially expressed 

proteins was carried out using the database for annotation, visualization and 
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integrated discovery (DAVID) online tool 

(http://david.abcc.ncifcrf.gov/summary.jsp).9 A Fisher Exact test was used to 

determine whether the proportion of genes considered into certain GO term or 

categories differ significantly between the dataset and the background. 

Biological Process, Molecular Function and Cellular Component categories 

were assessed, and only GO Terms enriched with a p-value <0.05 were 

selected.  

 

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 

and Immunoblotting 

Proteins were separated by 12.5% SDS-PAGE and then transferred onto 

nitrocellulose membrane. Blots were blocked in Tris-buffered saline and 0.1% 

Tween-20 (T-TBS) containing 5% BSA or 5% milk protein before incubation 

overnight at 4ºC with primary antibodies for PCNA (ab2426, abcam), P-MLKL 

(Thr357) (ABC234, Millipore), MLKL (orb32399, Biorbyt), RIP-3 (2283, ProSci),  

P-SAPK/JNK (T183/Y185) (9251, Cell Signaling), SAPK/JNK (9252, Cell 

Signaling), P-Stat3 (Y705) (9131, Cell Signaling), Stat3 (79D7) (4904, Cell 

Signaling),  TREM-2 (Sc373828, Santa Cruz), GAPDH (ab22555, abcam) or β-

Actin (A5316, Sigma-Aldrich) at 1:1000 dilution. Membranes were washed in T-

TBS and incubated with secondary anti-rabbit IgG (7074, Cell Signaling) or anti-

mouse IgG (A4416, Sigma-Aldrich) HRP-conjugated antibodies at 1:5000 

dilution for 1 h. Blots were washed in T-TBS and signal was detected by 

enhanced chemiluminescence (Amersham Biosciences). 
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RNA isolation and qPCR 

RNA was isolated and qPCR performed as previously described.10 Primer 

sequences are shown in Suppl. Table 7. The expression was calculated using 

the ∆CT formula and mRNA levels are expressed as arbitrary units (AU). 

 

Hanging droplet liver cancer spheroids cultured with HSCs supernatant 

Overexpression of TREM2 in human hepatic stellate LX-2 cells was performed 

by seeding cells into 6 well dishes (3x105 cells/well) in DMEM/F12 containing 

2% fetal bovine serum (FBS) overnight. Next day, 1 μg of pCMV3-untagged 

negative control vector (Sino Biological Inc, CV011) or human TREM-2 

expression plasmid (Sino Biological Inc, HG11084-UT) were transfected into 

LX-2 cells with 6 μl/well of Fugene HD (Promega) according to the 

manufacturer’s instructions; 8 h later, transfection medium was replaced by 

DMEM/F12-2% FBS. After 24 h, cells were collected for RNA extraction and 

qPCR analysis and media was collected for ELISA analysis and conditioned 

media experiments. 

A total of 3000 Hep3B or PLC/PRF/5 (ATCC) human HCC cells were 

seeded in a droplet of 20 μl containing DMEM/F12-10% FBS media hanging in 

the lid of a petri dish for 7 days to form the HCC spheroids. Then, HCC 

spheroids were transferred in droplets of 20 μl of LX-2 conditioned media (i.e., 

LX-2 cells overexpressing a control plasmid or overexpressing the TREM-2 

plasmid) hanging in the lid of a petri dish. Pictures of the HCC spheroids were 

taken at baseline (0 h) and after 72 h using a Nikon eclipse TS100 microscope, 

and spheroid growth was measured with Image J software. In addition, LX-2 

cells or Hep3B spheroids were incubated with 0.1 µM of the Wnt ligand 
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secretion inhibitor IWP-2 (Sigma-Aldrich), and Hep3B spheroids were incubated 

with 5 µM of the Wnt/β-catenin inhibitor IWR-1 (Sigma-Aldrich). Cells were 

incubated with the inhibitors vehicle as control. 

 

Enzyme-linked immunosorbent assay (ELISA) 

The supernatant of control or TREM-2 overexpressing LX-2 cells was collected 

and ELISA of MCP1 and TNF was performed according to the manufacturer’s 

instructions (Peprotech). 
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SUPPLEMENTARY FIGURE LEGENDS: 

 

Supplementary Figure 1. TREM-2 expression is increased in advanced 

HCC tumors from humans. 

TREM-2 expression by tumor stage (T1 n= 179, T2 n= 91, T3 n= 79 and T4 n= 

13) in the TCGA cohort. Kruskal-Wallis test followed by Dunn’s multiple 

comparison test was used. Data represent mean ±SEM and * denotes a P value 

of <0.01. TREM-2, triggering receptor expressed on myeloid cells 2. 

 

Supplementary Figure 2. TREM-2 immunohistochemistry and qPCR in 

tumor tissue and surrounding cirrhotic tissue in HCC samples of diverse 

etiology. 

(A) Representative TREM-2 immunohistochemistry of HCC tumors and 

surrounding cirrhotic tissues of patients with HBV/HCV, alcohol or 

hemochromatosis driven HCC. (B) TREM-2 expression in 30 cases of paired 

tumor versus surrounding cirrhotic tissue from patients depicted in 

supplementary Table 1. Data is depicted as log2 Tumour versus surrounding 

cirrhotic (T/SC) per patient. TREM-2, triggering receptor expressed on myeloid 

cells 2. 

 

Supplementary Figure 3. Correlation of TREM-2 with markers of fibrosis 

and inflammation in HCC.  

(A) Correlation between the mRNA levels of TREM-2 and the fibrosis markers 

αSMA (encoded by ACTA2) and COL1A1 in HCC samples (n=35) of the 

Biodonostia cohort of patients. (B) Correlation between the mRNA levels of 
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TREM-2 and the pro-inflammatory cytokines IL1B, IL6, IL8 and TNF. 

Spearman’s correlation test was used. ACTA2, actin, alpha 2, smooth muscle; 

AU, arbitrary units; COL1A1, collagen type I alpha 1 chain; IL1B, interleukin 1B; 

IL6, interleukin 6; IL8, interleukin 8; TNF, tumor necrosis factor, TREM-2, 

triggering receptor expressed on myeloid cells 2. 

 

Supplementary Figure 4. Lineage specific markers demonstrate 

annotation of single cell RNA sequencing data, assigning 6 cell types to 

the landscape of tumor infiltrating cells in human HCC. 

(A) T cells are enriched for expression of components of the T cell receptor 

complex CD2 and CD3D.11,12 (B) B cells are enriched for expression of the BCR 

signaling components CD79A and FCRL5.13,14 (C) Tumor associated 

endothelial cells (TECs) are enriched for expression of the endothelial markers 

VWF and CDH5.15,16 (D) Tumor associated macrophages (TAMs) are enriched 

for expression of the macrophage markers CD163 and CSFR1.17,18 (E) Cancer 

associated fibroblasts (CAFs) are enriched for expression of the markers 

COL3A1 and DCN.19,20 CD, Cluster of Differentiation; FCRL5, Fc Receptor Like 

5; VWF, von Willebrand factor; CDH5, Cadherin 5; CD163, CD163 molecule; 

CSFR1, Colony Stimulating Factor 1 Receptor; COL3A1, Collagen Type III 

Alpha 1 Chain; DCN, Decorin. 

 

Supplementary Figure 5. The Malignant/HCC progenitor cell t-SNE cluster 

is enriched for markers associated with transformed hepatocytes. 

Expression of markers typical of transformed hepatocytes possessing 

stem/progenitor properties including AFP, ALB, CD24, KRT19 and SOX9 are 
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specifically found in this cluster.21-25 AFP, Alpha-Feto protein; ALB, Albumin; 

CD24, CD24 molecule, KRT19; Keratin 19; SOX9, SRY-Box Transcription 

Factor 9. 

 

Supplementary Fig. 6. Heatmap of differentially expressed genes in TREM-

2 expressing tumor infiltrating macrophages in human HCC. 

Overall 42 genes were differently expressed (|logFC|>1, adjusted p-value < 

0.01) between clusters 1/2 and the rest of the TAMs from the refined t-SNE 

clustering of macrophages. 

 

Supplementary Figure 7.  Minor effects of TREM-2 on immune cell 

recruitment during acute DEN. 

Recruitment of immune cells to the liver following an acute injection with 100 

mg/Kg DEN (DEN 24 h; n=10, DEN 72 h; n=6-7) was measured by IHC. 

Representative CD3, NIMP.R14 and F4/80 IHC images are depicted and 

quantification of T cells, neutrophils and macrophages respectively was 

determined by manually counting 15 high power fields (20X) in each slide. 

Scale bars represent 100μm. Parametric Student’s t-test and non-parametric 

Mann-Whitney test were used. DEN, diethylnitrosamine; TREM-2, triggering 

receptor expressed on myeloid cells 2; WT, wild type. 

 

Supplementary Figure 8. Tumor number of WT and Trem-2-/- mice in DEN-

induced carcinogenesis classified by size. 

Tumor number classified by size per mouse in WT and Trem-2-/- livers at 30 

(n=16) and 40 weeks (n=14-17) post DEN. Parametric Student’s t-test and non-
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parametric Mann-Whitney test were used. Data represent mean ± SEM and *, 

**, ***, **** denote a P value of <0.05, <0.01, <0.001 and <0.0001 respectively. 

DEN, diethylnitrosamine; Trem-2, triggering receptor expressed on myeloid 

cells 2; WT, wild type. 

 

Supplementary Figure 9. Minor effects of TREM-2 on immune cell 

recruitment during chronic DEN.  

Recruitment of immune cells to the liver was measured by IHC. Representative 

CD3, NIMP.R14 and F4/80 IHC images and quantification of T cells, neutrophils 

and macrophages respectively were measured by manually counting (20X). 

Scale bars represent 100μm. Parametric Student’s t-test and non-parametric 

Mann-Whitney test were used. Data represent mean ± SEM and ** denote a P 

value of <0.01. DEN, diethylnitrosamine; TREM-2, triggering receptor expressed 

on myeloid cells 2; WT, wild type. 

 

Supplementary Figure 10. No differences in cell death between WT and 

Trem-2-/- mice in chronic DEN. 

(A-B) WT and Trem-2-/- mice were injected with 30 mg/Kg DEN and sacrificed 

after 30 or 40 weeks and cell death was analyzed. (A) Analysis of caspase-3/7 

activity in liver tissue (n=12-17). (B, C) Immunoblotting analysis of pMLKL and 

RIP3 protein expression in WT and Trem-2-/- mice injected with 30 mg/Kg DEN 

and sacrificed after 30 weeks (B) or 40 weeks (C). Representative images and 

quantification of the relative pMLKL/MLKL and RIP3/GAPDH protein amount 

are shown (n=7 per genotype). Parametric Student’s t-test and non-parametric 

Mann-Whitney test were used. Data represent mean ± SEM. DEN, 
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diethylnitrosamine; GAPDH, glyceraldehyde 3-phosphate dehydrogenase; 

MLKL, mixed lineage kinase domain-like protein; RIP3, receptor-interacting 

serine/threonine-protein kinase 3; Trem-2, triggering receptor expressed on 

myeloid cells 2; WT, wild type. 

 

Supplementary Figure 11. Anti-oxidant treatment reduces inflammation in 

DEN treated WT and Trem-2-/- mice.  

(A-B) WT and Trem2-/- mice were injected with 30 mg/Kg DEN at day 15 of birth 

and fed either a normal or BHA diet when they were 15 week old and sacrificed 

at week 30 following which inflammation was analyzed. (A) qPCR analysis of 

the inflammatory cytokines Il6 and Tnf, and the chemokines Rantes, Cxcl1 and 

Mcp1 (n=7-16). (B) Immunoblotting analysis of JNK activation. Representative 

image and quantification of the relative p-JNK to JNK protein amount are shown 

(n=6). Non-parametric Mann-Whitney test was used. Data represent mean ± 

SEM and. **, ***, **** denote a P value of <0.01, <0.001 and <0.0001. BHA, 

butylated hydroxyanisole; Cxcl1, C-X-C motif ligand 1; DEN, diethylnitrosamine; 

GAPDH, glyceraldehyde 3-phosphate dehydrogenase; Il6, interleukin 6; JNK, c-

Jun N-terminal kinase; Mcp1, monocyte chemoattractant protein; Rantes, 

regulated on activation, normal T cell expressed and secreted; Tnf, tumor 

necrosis factor; Trem-2, triggering receptor expressed on myeloid cells 2; WT, 

wild type. 

 

Supplementary Figure 12. M1 and M2 macrophage marker gene 

expression in WT and Trem-2-/- mice in chronic DEN. 
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(A-B) WT and Trem-2-/- mice were injected with 30 mg/Kg DEN or saline and 

sacrificed after 30 or 40 weeks M1 and M2 marker gene expression was 

analyzed. (A) M1 and (B) M2 marker gene expression analysis by qPCR (n=10-

17). Data represent mean ± SEM. Parametric Student’s t-test and non-

parametric Mann-Whitney test were used. Arg, arginase-1 DEN, 

diethylnitrosamine, Mcp1, monocyte chemoattractant protein; iNos2, inducible 

nitric oxide synthase 2; Tgfβ1,  transforming growth factor beta-1; Tnf, tumor 

necrosis factor; Trem-2, triggering receptor expressed on myeloid cells 2; WT, 

wild type. 

 

Supplementary Figure 13. Heatmap of differentially expressed proteins 

within tumors between the genotypes of mice post DEN.  

Proteomic analysis of DEN-induced WT (n=5) and Trem-2-/- tumors (n=5) was 

performed and a heatmap of the differentially expressed proteins are shown. 

A1CF, APOBEC1 complementation factor; AACS, acetoacetyl-CoA synthetase; 

ATP5H, ATP synthase subunit d, mitochondrial; CC50A, cell cycle control 

protein 50A; ENTP5, ectonucleoside triphosphate diphosphohydrolase 5; 

FADS2, fatty acid desaturase 2; GNA1, glucosamine 6-phosphate N-

acetyltransferase; HSDL2, hydroxysteroid dehydrogenase-like protein 2; 

IRGM1, immunity-related GTPase family M protein 1; NU1M, NADH-ubiquinone 

oxidoreductase chain 1; PROD, proline dehydrogenase 1, mitochondrial; 

PXMP2, peroxisomal membrane protein 2; proteasome subunit beta type-2; 

SGPL1, sphingosine-1-phosphate lyase 1.  
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Supplementary Figure 14. Hepatic STAT3 activation and triglycerides in 

partial hepatectomy and serum triglycerides post chronic DEN in WT and 

Trem-2-/- mice. 

(A-B) WT and Trem-2-/- mice were subjected to PHx and sacrificed 6 h after 

surgery. (A) Immunoblotting analysis of hepatic STAT3 activation. 

Representative image and quantification of the relative p-STAT3 to STAT3 

protein amounts are shown (n=7). (B) Triglyceride content in liver tissue 

compared to basal control livers and corrected to protein amount (n=7). (C) 

Triglyceride concentration in the serum of WT and Trem-2-/- mice injected with 

30 mg/Kg DEN or saline and sacrificed 30 or 40 weeks post-DEN injection. 

Parametric Student’s t-test and non-parametric Mann-Whitney test were used. 

Data represent mean ± SEM and * denote a P value of <0.05. DEN, 

diethylnitrosamine; PHx, partial hepatectomy; STAT3, signal transducer and 

activator of transcription 3; Trem-2, triggering receptor expressed on myeloid 

cells 2; WT, wild type. 

 

Supplementary Figure 15. Conditioned media from TREM-2 

overexpressing LX-2 cells inhibits growth of PLC/PRF HCC cells.  

(A) PLC/PRF cells were seeded in hanging droplets for 7 days, after which 

forming spheroids were transferred in LX-2 conditioned media from cells 

overexpressing a control plasmid or TREM-2 and spheroid size was recorded 

(20X). Parametric Student’s t-test and non-parametric Mann-Whitney test were 

used. Data represent mean ± SEM and *** denote a P value of <0.001 

respectively. OE, overexpression; TREM-2, triggering receptor expressed on 

myeloid cells 2. Data are representative of two independent experiments. 
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Supplementary Figure 16. Overexpression of TREM-2 in HSCs attenuates 

basal protein MCP1 and TNF levels.  

Protein levels of TNF and MCP1 were determined in the cell supernatant of LX-

2 cells by ELISA. Parametric Student’s t-test and non-parametric Mann-Whitney 

test were used. Data represent mean ± SEM and * and ** denote a P value of 

<0.01 and <0.05 respectively. MCP1, monocyte chemoattractant protein; OE, 

overexpression; TNF, tumor necrosis factor; TREM-2, triggering receptor 

expressed on myeloid cells 2. Data are representative of two independent 

experiments. 
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Supplementary Tables 

Supplementary Table 1 

Patient details used for TREM-2 mRNA expression in human control liver and 

HCC tissues from the San Sebastian cohort of patients (Fig. 1B and 

Supplementary Fig. 2B). 

 

Parameters  Controls HCC 

Cases, n  21* 35 

Sex, n Male 16 33 

 Female 5 2 

Age, n (±SD)  65.38 (±7.28) 62.80 (±9.13) 

Etiology, n    

 Alcoholic - 10 

 HCV - 10 

 HBV - 2 

 HCV, HBV - 3 

 HCV, HBV, HIV - 1 

 HCV, Alcoholic - 1 

 Hemochromatosis - 1 

 Idiopathic - 7 

Serum ALT, IU/L  21.19 (±7.32) 44.74 (±32.62) 

Serum AST, IU/L  23.19 (±6.19) 40.54 (±23.21) 

Data are shown as median ± SD.  

ALT, alanine aminotransferase; AST, aspartate transaminase. HBV, hepatitis B 

virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HIV, human 

immunodeficiency virus; SD, standard deviation.  

* Resection specimens of background normal liver from colorectal liver 

metastasis. 
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Supplementary Table 2 

Patient details used for immunohistochemistry of TREM-2 in human control liver 

and HCC tissues (Fig. 1B and Supplementary Fig. 2A). 

Parameters  Controls HCC 

Cases, n  4* 10 

Sex, n Male 0 10 

 Female 4 0 

Age, n (±SD)  61.5 (±11.79) 59.2 (±7.38) 

Etiology, n    

 Alcoholic - 1 

 HCV - 3 

 HBV - 2 

 HCV, HBV - 1 

 Hemochromatosis - 1 

 Idiopathic - 2 

Serum ALT, IU/L  27.5 (±14.36) 31.10 (±9.86) 

Serum AST, IU/L  30.75 (±17.48) 29.00 (±9.97) 

Data are shown as median ± SD.  

ALT, alanine aminotransferase; AST, aspartate transaminase. HBV, hepatitis B 

virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; SD, standard 

deviation.  

* Resection specimens of background normal liver from colorectal (n=3) and 

breast cancer (n=1) liver metastasis. 
 

Supplementary Table 3 

Correlation between TREM-2 expression and fibrotic and pro-inflammatory 

genes in HCC samples from the TCGA cohort.   

  TCGA cohort 

Specific Correlations Spearman r P-value 

    TREM-2 vs ACTA2 0.2365 <0.0001 

    TREM-2 vs COL1A1 0.4547 <0.0001 

    TREM-2 vs IL1B 0.4751 <0.0001 

    TREM-2 vs IL6 0.2238 <0.0001 

    TREM-2 vs IL8 0.3736 <0.0001 

    TREM-2 vs TNF 0.3982 <0.0001 
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Supplementary Table 4 

Correlation between TREM-2 expression with innate and adaptive immune cell 

gene signatures present in HCC from the TCGA cohort.  

  Spearman r
95% confidence 

interval 
P value 

P value 
summary

TREM-2 vs. Macrophages M1 0,5229 0,4417 to 0,5956 < 0,0001 **** 

TREM-2 vs. Macrophages 0,4679 0,3812 to 0,5465 < 0,0001 **** 

TREM-2 vs. Monocytes 0,4482 0,3597 to 0,5287 < 0,0001 **** 

TREM-2 vs. Macrophages M2 0,2286 0,1261 to 0,3263 < 0,0001 **** 

TREM-2 vs. CD4+ T-cells 0,08491 -0,02082 to 0,1888 0,1048 ns 

TREM-2 vs. CD8+ T-cells 0,06971 -0,03610 to 0,1740 0,1833 ns 

TREM-2 vs. Neutrophils 0,04138 -0,06445 to 0,1463 0,43 ns 

TREM-2 vs. Endothelial cells -0,07888 -0,1829 to 0,02688 0,132 ns 
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Supplementary Table 5 

Gene ontology and Uniprot keywords enriched in the proteins differentially 

expressed between WT and Trem-2-/- DEN-induced liver tumors. 

ATP, Adenosine triphosphate; GO, gene ontology. 

 

 

 

 

 

 

 

 

 

Go Term 
% of  

proteins
P value 

Fold 
Enrichment

GO:0005783~endoplasmic reticulum 42.86 1,12E-03 6.37 

GO:0014070~response to organic cyclic 
compound 

21.43 1,24E-03 52.16 

GO:0006631~fatty acid metabolic process 21.43 4,61E-03 26.75 

GO:0016491~oxidoreductase activity 28.57 7,19E-03 8.89 

GO:0055114~oxidation-reduction process 28.57 8,89E-03 8.23 

GO:0016020~membrane 71.43 1,42E-02 2.01 

GO:0010243~response to organonitrogen 
compound 

14.29 1,52E-02 120.95 

GO:0005739~mitochondrion 35.71 2,20E-02 4.08 

GO:0005743~mitochondrial inner membrane 21.43 2,61E-02 10.89 

GO:0046034~ATP metabolic process 14.29 2,62E-02 69.55 

GO:0006629~lipid metabolic process 21.43 3,59E-02 9.09 

UniProt Keyword 
% of  

proteins
P value 

Fold 
Enrichment

Oxidoreductase 28.57 5,15E-03 10.14 

Endoplasmic reticulum 28.57 1,74E-02 6.5 

Lipid metabolism 21.43 2,30E-02 11.66 

Acetylation 42.86 2,44E-02 3.11 
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Supplementary Table 6  

Antibodies used for IHC. 

Antibody Company Reference Dilution Blocking 

buffer 

Rat monoclonal anti-CD3 Serotec MCA1477 1/100 20% pig serum 

(Vector laboratories) 

Rat monoclonal anti-

F4/80 

Abcam ab6640 1/100 10% goat serum  

Rabbit Monoclonal anti-

γH2A.X 

Cell Signalling 9718 1/100 20% pig serum  

Rat monoclonal anti-

NIMP.R14 

Abcam ab2557 1/100 20% pig serum  

Rabbit polyclonal anti-

PCNA 

Abcam ab18197 1/6000 1% Bovine serum 

albumin (BSA)  

Goat polyclonal anti-

TREM-2  

R&D Systems AF1828 1/50 20% pig serum 

Mouse monoclonal anti-

BrdU 

BD 

Biosciences 

347580 1/10 - 

Rabbit polyclonal anti-

FITC conjugate 

Inverness  F0313 1/100 - 

Polyclonal Rabbit anti-

FITC HRP conjugate 

Dako  P5100 1/200 - 

Swine anti-rabbit IgG 

biotinylated secondary 

antibody 

Dako E0353 1/200 - 

Goat anti-rat IgG 

biotinylated secondary 

antibody 

Serotec STAR80B 1/200 - 

BrdU, 5’-bromo-2’-deoxyuridine; BSA, bovine serum albumin; EDTA, 

ethylenediaminetetraacetic acid; FITC, fluorescein isothiocyanate; γH2AX, 

phospho-histone H2A.X;  HRP, horseradish peroxidase; IgG, immunoglobulin 

G; IHC, immunohistochemistry; PCNA, proliferating cell nuclear antigen;  
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Supplementary Table 7 

Primer sequences used for the analysis of mRNA gene expression. 

Gene 
(human) 

Forward primer (5’  3’) Reverse primer (5’  3’) 

ACTA2 CGGGACTAAGACGGGAATCCT GTCACCCACGTAGCTGTCTT 

COL1A1 GATGGCTGCACGAGTCACAC AACGTCGAAGCCGAATTCCT 

GAPDH CCAAGGTCATCCATGACAAC TGTCATACCAGGAAATGAGC 

IL1B AGCTACGAATCTCCGACCAC CGTTATCCCATGTGTCGAAGAA 

IL6 AAAGAGGCACTGGCAGAAAA AGCTCTGGCTTGTTCCTCAC 

IL8 GTGCAGTTTTGCCAAGGAGT ACTTGTCCACAACCCTCTGC 

MCP1 CAGCCAGATGCAATCAATGCC TGGAATCCTGAACCCACTTCT 

TNF CCTGCTGCACTTTGGAGTGA CAGCTTGAGGGTTTGCTACA 

TREM2 ACGAGATCTTGCACAAGGCA GGTAGAGACCCGCATCATGG 

WNT3 ACAGCCTGGCCATCTTTGG TATGATGCGAGTCACAGCCG 

WNT7A GCCCGGACTCTCATGAACTT AAACTGTGGCAGTGTGGTCC 

WNT8A GCATTCAGTGCCTCTGCCT ACTGGAACTTGCACTCCTCG 

Gene 
(mouse) 

Forward primer (5’  3’) Reverse primer (5’  3’) 

Gapdh GCACAGTCAAGGCCGAGAAT GCCTTCTCCATGGTGGTGAA 

Acta2 TCAGCGCCTCCAGTTCCT AAAAAAAACCACGAGTAACAAATCAA 

Arg1 CTCCAAGCCAAAGTCCTTAGAG AGGAGCTGTCATTAGGGACATC 

CD206 CTCTGTTCAGCTATTGGACGC CGGAATTTCTGGGATTCAGCTTC 

Col1a1 TTCACCTACAGCACGCTTGTG GATGACTGTCTTGCCCCAAGTT 

Cxcl1 CTGGGATTCACCTCAAGAACATC CAGGGTCAAGGCAAGCCTC 

Fizz1 CCAATCCAGCTAACTATCCCTCC ACCCAGTAGCAGTCATCCCA 

Hgf ATGTGGGGGACCAAACTTCTG GGATGGCGACATGAAGCAG 

Hmox1 AAGCCGAGAATGCTGAGTTCA GCCGTGTAGATATGGTACAAGGA 

Il1b GCAACTGTTCCTGAACTCAACT ATCTTTTGGGGTCCGTCAACT 

Il6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC 

INOS GTTCTCAGCCCAACAATACAAGA GTGGACGGGTCGATGTCAC 

Mcp1 TTAAAAACCTGGATCGGAACCAA GCATTAGCTTCAGATTTACGGGT 

Mip1b CCAGCTCTGTGCAAACCTAACC GCCACGAGCAAGAGGAGAGA 

Pcna TTTGAGGCACGCCTGATCC GGAGACGTGAGACGAGTCCA 

Rantes GCTGCTTTGCCTACCTCTCC TCGAGTGACAAACACGACTGC 

Tgfb1 CTCCCGTGGCTTCTAGTGC GCCTTAGTTTGGACAGGATCTG 

Tnf CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG 

Trem2 TTGCTGGAACCGTCACCATC CACTTGGGCACCCTCGAAAC 

 

ACTA2, actin alpha 2, smooth muscle; Arg1, arginase 1; CD206, mannose receptor, C type 1; 

COL1A1, collagen type 1 alpha 1; Cxcl1, C-X-C motif ligand 1; Fizz1, resistin like alpha; 

GAPDH, glyceraldehyde 3-phosphate dehydrogenase; HGF, hepatocyte growth factor; Hmox1, 

heme oxygenase 1; IL, interleukin; INOS, nitric oxide synthase 2; MCP1, monocyte 

chemoattractant protein 1; Mip1b, C-C motif chemokine ligand 4; Rantes, C-C motif chemokine 

ligand 5; Tgfb1, transforming growth factor beta 1; TNF, tumor necrosis factor; TREM2, 

triggering receptor expressed on myeloid cells 2; WNT3, Wnt family member 3; WNT7A, Wnt 

family member 7A; WNT8A, Wnt family member 8A. 
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