
Supplemental materials and methods 

Reagents 

Cytokine IL-6, IL-10, TGF-β, IFN-γ and IL-4 were purchased from PeproTech. TRP2 

180-188 peptide was purchased from Anaspec. Antibody against CDK2, CDK4, 

CDK6, p21, p27 and β-actin were purchased from Santa Cruz. Anti-CD8 (TIB210), 

anti-CD4 (GK1.5) were purified from ascites of nude mice and treated with 

Triton-X114 for LPS removal. FACS analysis was performed using the following 

antibodies: anti-CD16/CD32, PE-conjugated anti-CD3, APC-conjugated anti-CD4, 

PE-conjugated anti-CD8, APC-conjugated anti-LAG-3, APC-conjugated 

anti-IFN-γ, FITC-conjugated anti-Gr-1, APC-conjugated CD11b (eBioscience). PE 

conjugated anti-mouse IgG was purchased from Biolegend. Anti-mouse IL-6 and 

anti-mouse IL-10 were purchased from eBioscience. 

 

Tumor extract solution and intratumoral cytokines determination 

Non-necrotic fresh tumor tissues isolated from B16-inoculated mice were cut into 

small pieces, homogenized in extraction buffer on ice, passed through a sieve. Then 

the homogenized solution was centrifuged and supernatant were used to stimulate 

LSECtin expression on B16 cells or evaluated for the local production of IL-6 and 

IL-10 as pg/g. 

 

Quantitative realtime PCR 

Primers to human LSECtin were also purchased from OriGene. LSECtin expression 

level was calculated as a ratio of the mRNA level relative to the mRNA level for 

β-actin in the same cDNA. For the regulation of LSECtin expression or cell cycle 

analysis, total RNA prepared by RNAeasy Micro Kit (QIAGEN) was 

reverse-transcribed using the Super-Script III reverse transcriptase (Fermentas) 

according to the protocol provided by the manufacturer and then amplified by PCR. 

SYBR Green real-time PCR was done using Bio-Rad iQ5 cycler. Real time PCR data 

analysis was performed using Bio-Rad software. Primers: human LSECtin: Forward, 

ATCTGGGCAAGGTTCAGGGCTA, Reverse, GCAGCATCATGACACAGTTCTCG; 



mouse LSECtin: Forward, GGTAGATGGAGCCTCACTCAAC, Reverse, 

CTGCTCCTCTTCTCACAGATCC; CDK2, Forward, 

TCATGGATGCCTCTGCTCTCAC, Reverse, TGAAGGACACGGTGAGAATGGC; 

CDK4, Forward, CATACCTGGACAAAGCACCTCC, Reverse, 

GAATGTTCTCTGGCTTCAGGTCC; CDK6, Forward, 

ACCTCTGGAGTGTCGGTTGCAT, Reverse, TTCCTCTCCTGGGAGTCCAATG; 

P21, Forward, TCGCTGTCTTGCACTCTGGTGT, Reverse, 

CCAATCTGCGCTTGGAGTGATAG; P27, Forward, 

AGCAGTGTCCAGGGATGAGGAA, Reverse, TTCTTGGGCGTCTGCTCCACAG; 

GAPDH, Forward, CATCACTGCCACCCAGAAGACTG, Reverse, 

ATGCCAGTGAGCTTCCCGTTCAG. 

 

Immunohistochemistry 

TMA sections were processed and stained with monoclonal antibody LSECtin 

(CCB059) and with control antibody (mouse IgG) using a standard protocol. For 

Ki-67 staining, tumor tissues were collected at the indicated time, fixed in 10% 

neutral formalin, embedded in paraffin, and stained with mAb to Ki-67 (eBioscience), 

or isotype Ab. TUNEL staining was done as protocol of the manufacturer. 

 

Isolation of TIL 

The lymphocytes were harvested from B16 melanoma tumors by a discontinuous 

density gradient method. Briefly, B16 tumors were removed aseptically and minced 

with scissors into 1-2 mm3 pieces. The minced tumors were then stirred in 40 ml 

complete RPMI 1640 containing 40 mg collagenase, type IV (Sigma), 4 mg 

deoxyribonuclease (Roche) for 1 h at room temperature. The tumor cell suspension 

was filtered through a nylon-mesh screen with pores of 50 mm to remove cell clumps, 

and the filtrate was then centrifuged (250 g, 10 min). The cell pellet was washed twice 

with serum-free RPMI 1640 and resuspended in complete RPMI 1640. A 4-ml aliquot 

of cell suspension of disaggregated tumor was placed on top of the gradient formed by 

overlapping a cushion of 100% Ficoll-Paque (GE Healthcare) with an equal volume 



of 75% Ficoll-Paque in RPMI 1640. Gradients (14 ml) were centrifuged at 800 g for 

20 min at room temperature. The distinct band formed at the interface between 75% 

and 100% Ficoll-Paque was collected and washed three times in fresh medium. 

 

T cell proliferation, cell cycle and apoptosis 

CFSE-labeled B16-specific CD4+ and CD8+ T cells were cocultured with irradiated 

B16-LSECtin and B16-mock cells for 2 days in the presence of plate-bound anti-CD3 

and soluble IL-2. Cell division was determined based on CFSE dilution by flow 

cytometry analysis. T cell apoptosis was evaluated by a double staining procedure 

using FITC-annexin V and APC-conjugated anti-CD4 or anti-CD8 at indicated time 

points. For cell cycle analysis, B16-specific CD8+ T cells were sorted after cocultured 

for 24h by FACS and further performed RT-PCR and western blotting analysis. 

 

ELISPOT 

Multiscreen-IP plates (Millipore) were coated with 10 μg/ml anti-mouse 

IFN-γ antibody (clone AN18; Mabtech) in PBS, incubated overnight at 4°C, washed 

with PBS to remove unbound antibody, and blocked with RPMI 1640 plus 10% FBS 

for 2 h at 37°C. Splenocytes were plated at a concentration of 2×105 cells/well. After 

incubation for 24 h at 37°C, plates were extensively washed with PBS and incubated 

for 2 h at 37°C with 100 μl/well biotinylated antibody against mouse IFN-γ (clone 

R4-6A2; Mabtech). Spot development was performed and counted with an automated 

ELISPOT reader system. 

 

Mouse MDSC isolation and function assay 

C57BL/6 mice were inoculated with 2×105 B16 cells and single cell suspensions were 

prepared from spleens. RBC were lysed using ACK buffer. CD11b+Gr-1+ mouse 

MDSC were isolated by FACS on a FACSAria instrument (BD). Sorted MDSC were 

cocultured with irradiated B16-mock or B16-LSECtin cells. The level of iNOS 

expressed by MDSC after coculture were determined by RT-PCR. Data are given as a 



representative result from three independent experiments. 

 

SPR analysis 

LSECtin, LAG-3, BTLA (R&D), LSECtin mAb and control IgG were covalently 

immobilized onto flow cell surfaces of the sensor chip. The ligands were diluted to a 

final concentration of 500ng/ml in HEPES buffer (20mM HEPES, 150mM NaCl, 

5mM CaCl2, 1mM MgCl2). A reference channel was always prepared in parallel by 

the same activation-deactivation procedure but with the injection of vehicle only. The 

running buffer was HEPES buffer. 

 

ELISA 

For measurement of the binding of fusion proteins, ELISA plates were coated with 1 

μg/ml of BTLA and LAG-3 overnight and then blocked. Serial dilutions of LSECtin 

were added, and the plates were incubated for 2h and followed by incubation of goat 

anti-human LSECtin antibody (R&D) with 1.5h and then washed. Binding was 

detected by incubation with HRP-conjugated anti-goat IgG (1:5,000), coupled with 

development with TMB substrate (Thermo) and measurement of absorbance at 450 

nm (O.D.450). For validation of the specificity of anti-LSECtin, ELISA plates were 

coated with a serial of concentrations of LSECtin protein and then blocked. 

Anti-LSECtin was incubated with competition protein or control protein before added 

into the plates and then the plates were followed by incubation of secondary antibody. 

 

LAG-3 blockade assays 

5 μg/ml anti-CD3 and 10 μg/ml LSECtin or control IgG was coated. Normal T cells 

sorted from wild-type C57BL/6 mice were cultured for 48h with 50 μg/ml 

anti-LAG-3 (C9B7W) or isotype control and soluble 2 μg/ml anti-CD28. To test the 

functional significance between LSECtin and LAG-3, B16-specifc T cells were 

obtained from immunized mice and cocultured with irradiated B16-LSECtin and 

B16-mock cells with 50 μg/ml anti-LAG-3 (C9B7W) or isotype control and 

pre-coated 2 μg/ml anti-CD3. Cell-free supernatants were collected and subjected to 



cytokine determination using specific capture ELISA kits (eBioscience) according to 

the manufacturer’s protocol. 


