Online Resource 1, Materials and Methods

A Novel Biomarker of Acute-on-Chronic Liver Failure: Galectin-9
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Peripheral blood mononuclear cell isolation
After centrifugation of 10 mL of whole blood at 2,000 rpm for 10 minutes, the plasma was aspirated and diluted by adding 6 mL of phosphate-buffered saline (PBS) solution and mixed well. Subsequently, two 15-mL centrifuge tubes of plasma were obtained, and 5 mL of Ficoll (P4350, Solarbio, Beijing, China) solution was added. The diluted blood was gently added to the upper layer of the Ficoll in the two centrifuge tubes and centrifuged at 2,500 rpm for 20 minutes. After centrifugation, the cell layer where the peripheral blood mononuclear cells were located turned white. The layer of cells was aspirated in another clean 15-mL centrifuge tube using a pipette, and 10–15 mL of PBS was added. We centrifuged the solution at 1,500 rpm for 10 minutes, removed the supernatant, and then added PBS and repeated the same procedure. After washing, we discarded the supernatant and froze the cells in 1 mL of serum-free cell freezing solution (HXJ6017, Huaxing Bio, Nei Mongol, China). The cryobox was placed in a refrigerator at -80°C overnight. On the next day, the cells were transferred to liquid nitrogen for long-term storage. 

Immunohistochemistry (IHC) staining
Paraffin-embedded wax blocks of the liver tissue from patients with acute-on-chronic liver failure (ACLF) and chronic hepatitis B (CHB) were cut into 4-μm thick blocks and placed on slides. Then, the sections were stained with IHC to assess galectin-9 (Gal-9) expression. Slides were dewaxed in xylene and rehydrated through a graded ethanol series (100%, 95%, 90%, 80%, and 70%); next, antigen repair was performed in sodium citrate buffer (0.1 mol/L of citric acid and 0.1 mol/L of sodium citrate; pH 6.0) at high temperature and pressure for 90 seconds. An appropriate amount of endogenous peroxidase blocker was added, the sample was incubated for 10 minutes at room temperature, and then it was rinsed thrice in PBS buffer for 3 minutes. Gal-9 antibody (1:400; ab69630, Abcam, Cambridge, UK) was added and incubated for 60 minutes at 37°C; the slides were rinsed thrice in PBS buffer for 3 minutes. Subsequently, 100 μL of reaction enhancement solution was added dropwise and incubated at 37°C for 20 minutes; the slides were rinsed thrice in PBS buffer for 3 minutes. Furthermore, 100 μL of Enhanced Enzyme Labeled Goat Anti-Rabbit Immunoglobulin (Ig)-G Polymer was added dropwise and incubated at 37°C for 20 minutes, and the slides were rinsed thrice in PBS buffer for 3 minutes (endogenous peroxidase blocker, Reaction Enhancement Solution, and Enhanced Enzyme Labeled Goat Anti-Rabbit IgG Polymer; Rabbit 2-Step Assay Kit PV-9001; ZSGB-BIO, Beijing, China). Diaminobenzidine (PV-9001; ZSGB-BIO) was applied for color development, incubated for 5–8 minutes at room temperature, and then, the slides were rinsed in tap water to stop further color development. The slides were restained with hematoxylin for 5 minutes, rinsed in running water, dehydrated in a gradient of ethanol (70%, 80%, 90%, 95%, and 100%), treated with xylene, and sealed. Slides were digitally scanned using a fluorescent multicolor scanner set (Leica, Inc., Teaneck, NJ) at ×20.

Immunofluorescent staining
Paraffin-embedded ACLF tissue slides were prepared using the aforementioned procedure. The slides were dewaxed, rehydrated, antigen recovered, and endogenous peroxidase and nonspecific protein binding blocked, as mentioned previously. Then, the slides were incubated with the corresponding primary antibodies in a humidified chamber at 4°C overnight. The slides were washed thrice with PBS and then incubated with Cy3/FITC-labeled goat anti-rabbit Ig-G secondary antibody (1:500, GB23303; Wuhan Safeway Biotechnology Co., Ltd., Wuhan, China) for 1 hour at 4°C protected from light. Finally, after simultaneous nuclear staining and sealing with an anti-fluorescent sealer (ZU9557; ZSGB-BIO), the samples were observed and imaged under a fluorescent multicolor scanner (Aperio Versa 8; Leica, Inc.). The antibodies used for immunofluorescence staining were anti-Gal-9 (1:400; ab69630; Abcam) and anti-CD68 antibodies (1:800, ab283654; Abcam).
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