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Cell lines, mouse xenografts

LO2, HepG2, Huh7, PLC, Hep3B, MHCC97L, MHCC97H, and HCCLM3 HCC cell lines were obtained from the Liver Cancer Institute, Zhongshan Hospital, Fudan University. All cell lines were cultured in a reasonable conditioned media at 37 °C in a humidified incubator containing 5 % CO2, as previously described.
Male C57BL/6 and BALB/c-nu/nu mice (4–6 weeks old, from Shanghai Institute of Material Medicine, Chinese Academy of Science) were housed under pathogen-free conditions. Animals were cared for in accordance with the guidelines established by the Shanghai Medical Experimental Animal Care Commission. All experimental protocols were approved by the Zhongshan Hospital Research Ethics Committee. All experimental procedures involving animals were approved by the Animal Care and Use Committee of Zhongshan Hospital, Fudan University, China.    
IHC and immunofluorescence
The P35, EBI3, GP130, IL-12 Rβ2, P40, and P28 antibodies were used to detect the level of protein expression in tumor tissues using IHC, based on the protocol used in our previous study.

A number of pathology teachers were invited to evaluate the results, and H-scores were used to quantify P35, EBI3, GP130, IL12Rβ2, and other indexes. According to the calculation score of intensity and area, the intensity of positive staining was divided into 4 grades: 0, no staining; 1, weak staining; 2, moderate staining; and 3, strong staining. This was divided into 4 levels according to the area of colored cells: 0, <1 %; 1, 1–25 %; 2, 26–50 %; 3, >50 %. Dyeing was divided into the score of the intensity area, with the score of uneven dyeing requiring to be accumulated. The comprehensive score was divided into 4 grades: negative (-), 0 points; weak positive (+), 1–2 points; medium positive (+ +), 3–4 points; and strong positive (+ +), 5–9 points. Immune cells, such as CD4+, CD8+, CD34+, CD68+, neutrophils (CD66b+), and FOXP3+ cells were used to evaluate the level of infiltration. Five typical visual fields were randomly selected on the patient chip, and the average value was calculated as the immune cell count of the patient. The cutoff value of the statistical score was calculated using the X-tile software. The results of the chip were independently evaluated by 2 professionals; any contradictory results were discussed, and a joint decision was made.

Immunofluorescence was performed on the HCC cell line, where we explored the expression level of EBI3 and P35. Slides were prepared in the same manner as for IHC before incubation with antibodies. Next, incubation with anti-mouse and anti-rabbit antibodies was performed. 

ELISA, WB, coimmunoprecipitation (CO-IP), and quantitative reverse transcription PCR (qRT-PCR)
Western blotting (WB) was performed as previously described. Briefly, we generated total cell lysates. Proteins were separated on SDS-PAGE gels and then transferred to polyvinylidene difluoride (PVDF) membranes. Membranes were washed and blocked. Next, membranes were incubated with primary and secondary antibodies, detected using enhanced chemiluminescent (ECL) substrate, and processed using the Image Lab software.
Coimmunoprecipitation (CO-IP) was performed as previously described [21]. Briefly, both input and IP samples were analyzed by WB using various antibodies at the indicated dilutions.
ELISA kits were used to detect the levels of secretory IL-35, CCL3, and FGF2 in the supernatants of cell cultures according to the manufacturer's instructions. 
Quantitative reverse-transcription PCR was performed using a SYBR PrimeScript reverse-transcription PCR Kit (Takara Bio, Shiga, Japan) in accordance with the manufacturer’s instructions. The RT2 profiler array was probed using the Profiler PCR Array System and SYBR green/fluorescein quantitative PCR Master Mix (SABiosciences) in an ABI 7900 sequence analyzer (Applied Biosystems, Carlsbad, CA, USA) in accordance with the manufacturer’s protocol. 
Wound-healing assay and Transwell Cell Counting Kit-8
Analyses of cell proliferation were performed using the Cell Counting Kit-8 (CCK-8; Dojindo). Wound-healing assay and noncoated transwell chambers (BD Pharmingen) were used to assess the migratory ability of cells. The invasion ability of cells was assessed using Matrigel-coated transwell chambers (BD Pharmingen).

Cell adhesion assay and endothelial tube formation assay

 Human umbilical vein endothelial cells (HUVECs) were cultured with ECM, in slices, and allowed to reach full confluence. Then, the monolayers were stained with a CytoPainter Cell Tracking Staining Kit (Abcam) and inserted into a flow chamber. HCC cells were labeled with Calcein AM (Donjindo) according to the manufacturer’ s instructions. Briefly, 1 × 105 labeled HCC cells were added to HUVECs and cocultured for 2 h at 37 °C in a cell incubator. Next, the culture medium was removed, and the unattached tumor cells were washed twice with PBS before being replaced with complete culture medium. Adhered tumor cells on the monolayers were imaged using a fluorescence microscope and their average number was calculated in 5 random fields.

In vitro endothelial tube formation assays were performed using collagen gel. First, Matrigel was kept melt on ice, and then 250 mL of melted matrix glue was gently poured into each hole of a precooled 24-well plate to avoid bubbles. The plate was then placed into a 37 °C incubator for 35 min for solidification. HUVECs (8 × 104 cells/well in a 24-well plate) were cultured on the surface of collagen gel using endothelial cell medium (ECM) and other conditioned media. The total tube length, the number of branch points, and the number of loops in the tube-like structures were quantified in 24 fields per group. 
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