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Methods
Flow Cytometry
[bookmark: _Hlk146984618][bookmark: _Hlk146981367]Flow cytometry was performed following the protocol described previously 1. Briefly, cells were fixed in 4% paraformaldehyde (Sigma-Aldrich; St. Louis, MO, USA) at room temperature (RT) for 15 min, and then incubated with primary antibody (Table S1) at RT for 30 min. After washing twice with PBS, cells were incubated with appropriate fluorescent-conjugated secondary antibody (Beyotime) at RT for 30 min in the dark and then analyzed using flow cytometry (FACS; ACEA NovoCyte; Hangzhou, China). 
[bookmark: _Hlk143627830]For cell proliferation analysis, the iClikTM EDU Andy Fluor 657 Flow Cytometry Assay Kit (cat #A008, Keygen; Jiangsu, China) was used following the manufacturer’s instructions. To assess cell apoptosis, cells were resuspended in 100 μL binding buffer with 5 μL Annexin V (BioLegend; San Diego, CA, USA) and 5 μL 7-AAD (BioLegend) for 30 min at 4℃. The reaction was then stopped by adding 400 μL binding buffer. FACS was employed in the cell proliferation and apoptosis assay.
Immunofluorescence
Immunofluorescence was performed following the protocol described previously 2. Briefly, cells were fixed with 4% paraformaldehyde (Sigma-Aldrich) in the confocal dish at RT for 15 min, permeabilized with 0.2% Triton X-100 at RT for 10 min, and then blocked with 3% BSA (Beyotime) at 37℃ for 30 min. Cells were incubated with the primary antibody (Table S2) at 4℃ overnight, and stained with the appropriate fluorescent-conjugated secondary antibody (Beyotime) at RT for 1 h. Then, cells were incubated with DAPI (Beyotime) at RT for 15 min. Finally, the fluorescence images were visualized using confocal microscope (Olympus FN1000; Olympus; Tokyo, Japan).
Quantitative Real-time Polymerase Chain Reaction (qRT-PCR)
[bookmark: _Hlk143634451]Total RNA was extracted using TRIeasy™ LS Total RNA Extraction Reagent (YEASEN; Tianjin, China) as described in the manufacturer’s manual. HiScript II Q RT SuperMix (cat # R223-01, Vazyme; Nanjing, China) was used for first-strand cDNA synthesis. qRT-PCR was performed with AceQ qPCR SYBR Green Master Mix (cat # Q111-02, Vazyme). Primers are listed in Table S2, and gene expression was analyzed by 2−ΔΔCt method.
Western blotting 
[bookmark: _Hlk133432889]    Cells were lysed in radioimmunoprecipitation assay (RIPA) buffer (50 mM Tris, pH 7.2, 1% Triton X-100, 0.5% sodium deoxycholate, 0.1% SDS, 150 mM NaCl, 10 mM MgCl2 and 5% glycerol) containing 1% proteinase inhibitors (Sigma-Aldrich) and 1% phosphatase inhibitors (Sigma-Aldrich). Protein concentration was measured using the BCA Protein Assay Kit (#P0011, Beyotime). The proteins (25 μg) were then separated using SDS-PAGE and transferred onto polyvinylidene difluoride (PVDF) membranes (Bio-Rad; Hercules, CA, USA). Membranes were blocked with 3% BSA in TBST at 37℃ for 1 h. The incubation of primary antibodies (Table S2) and HRP-conjugated secondary antibody (Beyotime) was performed as mentioned in the immunofluorescence protocol. Membranes were visualized using enhanced chemiluminescence reagent (ECL; Vazyme Biotech; Nanjing, China) and imaged using chemiluminescent imaging system (Tanon; Shanghai, China). 
Lectin blotting 
Lectin blot was performed following the protocol of western blotting. Briefly, the biotin-conjugated PHA-E was used for detecting the level of bisecting GlcNAc modification (Table S1). Subsequently, membranes were incubated with the VECTASTAIN Elite ABC kit (cat # KT6100, Vector Laboratories) at RT for 1 h. 
Plasmid construction and cell transfection 
Genes were amplified via PCR and then linked to the lentiviral vector pLVX-AcGFP-N1 (Takara; Shiga, Japan). Short hairpin RNAs (shRNAs) targeting MGAT3 or Lgals3bp (Table S2) were linked to the lentiviral vector pLKO.1-puro (Takara). The constructed lentiviral vector, pMD2.G and psPAX2 (Addgene; Cambridege, MA, USA) were co-transfected into HEK293T. After 48 h, lentivirus particles were collected and transfected into target cells. The transfected cells were selected using puromycin for 3 days and confirmed using western blotting. 
Transwell assay
Cells were transferred to the upper chamber of inserts with 8 μm pores (Corning; Cambridge, MA, USA). The bottom chamber was filled with complete medium. After 24 h, cells migrating across the upper chamber membrane were stained with 0.1% crystal violet (Beyotime) and visualized under a microscope (Sunnyoptical; Ningbo, China).
Immunohistochemistry
The tissue was manufactured to be the formalin-fixed paraffin embedded (FFPE) slide as described previously 3. Slides were incubated with Ki67 (Table S2), and then stained using the DAB Horseradish Peroxidase Color Development Kit (#P0203, Beyotime). Slides were photographed using a glass slide scanning imaging system (Teksqry; Shenzhen, China). 
Immunoprecipitation (IP) /Co-Immunoprecipitation (Co-IP)
[bookmark: _Hlk152796879][bookmark: _Hlk146986175]   IP/Co-IP was performed following the protocol described previously 4. Briefly, primary antibody (2 μg) was added into protein lysates (0.5 mg) at 4℃ for 1 h. Protein A+G Agarose (20 μL) (Beyotime) was added and then incubated at 4℃ overnight. The samples were denatured using SDS sample loading buffer, and analyzed by western blotting.
Dual-Luciferase reporter assay
[bookmark: _Hlk146986262]Promoter sequences were amplified from the whole genome of RAW264.7 via PCR and linked to luciferase reporter vector pGL3. Basic (#E1751, Promega; Madison, WI, USA). p65 was inserted into lentiviral vector pLVX-AcGFP-N1. Two constructed plasmids and pRL-TK (#D2760, Beyotime) vector were co-transfected into HEK 293T cells. Relative luciferase activity was determined as per manufacturer's instructions of Dual-Luciferase Reporter Gene Assay Kit (#RG027, Beyotime). 














Table S1 Antibodies 
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Table S2 shRNAs and Primers 
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Supplementary Fig. 1 M0-M1 polarization of RAW264.7, THP-1, PMs and BMDMs
(a-c) The mRNA level of CD86, TNF-α, iNOS, IL6 and IL1β by qRT-PCR in RAW264.7/THP-1 cells (a) or PMs/BMDMs (b). Bisecting GlcNAc level and MGAT3 expression in PMs and BMDMs evaluated by lectin/western blotting (c).
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Supplementary Fig. 2 Effect of inhibiting or enhancing bisecting GlcNAc modification on M1 polarization
(a) Bisecting GlcNAc level in RAW/shM1 cells by immunofluorescence. (b) The mRNA level of CD86, TNF-α, iNOS, IL6 and IL1β by qRT-PCR in RAW/shM1 cells. (c) MGAT3 was forced in RAW264.7 cells (RAW/MGAT3), MGAT3 expression was determined by western blotting and bisecting GlcNAc level was evaluated by lectin blotting. (d) MGAT3 mRNA level in RAW/MGAT3 cells by qRT-PCR. (e&f) Bisecting GlcNAc level in RAW/MGAT3 cells by FACS (e) and immunofluorescence (f). (g-h) RAW/MGAT3 cells was stimulated with IFN‐γ and LPS. Expression of CD86, TNF-α and iNOS by western blotting (g) and qRT-PCR (h). 
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Supplementary Fig. 3 Effect of RAW/shM1 on tumor cells
(a) CT26 and 4T1 cells were treated with conditional medium (CM) from RAW264.7 or RAW264.7/shM1 cells for 48 h, and then the migration of CT26 and 4T1 cells was analyzed. (b)
[bookmark: _Hlk143639162]CT26 and 4T1 cells were incubated with RAW264.7 or RAW264.7/shM1 cells in the co-culture model, for 48 h, and then the migration of CT26 and 4T1 cells was analyzed. (c&d) Proliferation of CT26 and 4T1 cells after CM treatment (c) or incubated in co-culture model d). (e) Apoptosis of CT26 and 4T1 cells after CM treatment. (f) Ki67 staining. (g) The mRNA level of CD86, TNF-α and iNOS on purified macrophages from tumor model. 
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Supplementary Fig. 4 The relationship between Lgals3bp and M1 markers
(a) Immunofluorescence of CD86 and iNOS in RAW/LG cells. (b) Immunofluorescence of CD86 and iNOS in RAW/shLG1 cells. (c&d) Lgals3bp expression in RAW/shM-LG1/2/3 cells confirmed by western blotting (c) and qRT-PCR (d). 
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Supplementary Fig. 5 Effect of Lgals3bp on NF-кB signaling pathway and MGAT3 expression.
[bookmark: _Hlk143338926][bookmark: _Hlk143339005](a) KEGG analysis in M0-M1 polarization of RAW264.7 cells. (b-c) Expression of p65, p-p65, IкBα and p-IкBα evaluated in RAW/LG cells (b) and RAW/shLG1 cells (c) by western blotting. (d) The mRNA expression of MGAT3 in RAW/LG and RAW/shLG1 cells by qRT-PCR. (e) Bisecting GlcNAc level and MGAT3 expression in RAW/LG and RAW/shLG1 cells by lectin/western blotting. (f) MGAT3 mRNA level after SC75741 (10 μM) treatment for 24 h in RAW264.7 cells by qRT-PCR. (g) Bisecting GlcNAc level and MGAT3 expression evaluated after SC75741 (10 μM) treatment for 24 h in RAW264.7 cells by lectin/western blotting. 
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image1.tiff
Antibodies Source Identifier
Lgals3bp Santa Cruz cat # sc-374541
Ubiquitin Santa Cruz cat # sc-8017
Traf6 Santa Cruz cat # sc-8409
Lamp2 Santa Cruz cat # sc-20004
CD86 Santa Cruz cat # sc-28347
F4/80 Santa Cruz cat # sc-52664
NF-kB/p65 Cell Signaling Technology cat # 8242
p-NF-kB/p-p65/Ser536 Cell Signaling Technology cat # 3033
p-lkBa/Ser32 Cell Signaling Technology cat # 2859

IkBa Cell Signaling Technology cat #4812

Traf6 Abclone cat # A16991
MGAT3 Proteintech cat # 17869-1-AP
Lgals3bp Proteintech cat # 10281-1-AP
iNOS Proteintech cat # 18985-1-AP
TNF-a Proteintech cat # 60291-1-Ig
GAPDH Proteintech cat # 60004-1-Ig
PHA-E Vector Laboratories cat # B-1125
Flag Abmart cat # M20008

Fitc-conjugated PHA-E

Vector Laboratories

cat # FL-1121-2

PE-conjugated anti-mouse/human CD11b BioLegend cat # 101208
APC-conjugated anti-mouse F4/80 BioLegend cat# 123116
APC/Cyanie7-conjugated anti-mouse CD86| BioLegend cat # 105029
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shRNA

ShMGAT3 1 CCTGCACTTCTTTAAGACCTT
ShMGAT3 2 GCGGGTTATCAACGCCATCAA
shLgals3bp 1 CCAGCTGCTTTGTAAGCATAA
shLgals3bp 2 CCTGGACACCAATAGTTCCAA

shLgals3bp 3

GCCAGGAAAGGGACCGATCAT

gRT-PCR

Mouse:

Actin-Forward GTGACGTTGACATCCGTAAAGA |Actin-Reverse GCCGGACTCATCGTACTCC
CD86-Forward ATGGGCTCGTATGATTGTT CD86-Reverse [ TCTTCTTAGGTTTCGGGTG
TNF-a-Forward | CTCATTCCTGCTTGTGGC TNF-a-Reverse [ACTTGGTGGTTTGCTACG
Lgals3bp-Forward| TGGTTCCAGGGACTCAAGGTA  [Lgals3bp-Reverse] CCACCGGCCTCTGTAGAAGA
MGAT3-Forward | TTGCGGACACCCCTCTACT MGAT3-Reverse | GTCCTCCGGCAACACGAAG
IL6-Forward CTGCAAGAGACTTCCATCCAG | IL6-Reverse AGTGGTATAGACAGGTCTGTTGG
iNOS-Forward AGCCAAGCCCTCACCTACTT iNOS-Reverse TCTGCCTATCCGTCTCGTCC
IL1B-Forward GAAATGCCACCTTTTGACAGTG |IL1B-Reverse TGGATGCTCTCATCAGGACAG
Human:

GAPDH-Forward | AACGGATTTGGTCGTATTG GAPDH-Reverse | GGAAGATGGTGATGGGATT
CD86-Forward AACCAAAGCCTGAGTGAGC CD86-Reverse | AGGGTCCAACTGTCCGAAT
TNF-a-Forward | CGAGTGACAAGCCTGTAGCC TNF-a-Reverse | TGAAGAGGACCTGGGAGTAGAT
MGAT3-Forward | CGCCACAAGGTGCTCTAT MGAT3-Reverse | ATCTCGTCCGCATCGTC
IL6-Forward TTCGGTCCAGTTGCCTTCT IL6-Reverse GTGCCTCTTTGCTGCTTTC
iNOS-Forward AGGGACAAGCCTACCCCTC iNOS-Reverse CTCATCTCCCGTCAGTTGGT
IL1B-Forward TGATGGCTTATTACAGTGGC IL1B-Reverse GTAGTGGTGGTCGGAGATT
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