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Supplementary Materials and Methods 

Reagents 

Anti-human CD177 and CD66b mAbs were purchased from BD (San Diego, CA, 

USA). Anti-PE, anti-FITC microbeads and mouse neutrophil isolation kit were 

purchased from Miltenyi Biotec (Gladbach, Germany). PMA, ionomycin, DNase and 

collagenase IV were purchased from Sigma-Aldrich (St. Louis, MO, USA). Amplex 

Red Hydrogen Peroxide/Peroxidase Assay Kit was purchased from Life Technologies 

(Carlsbad, CA, USA). Recombinant mouse IL-22 and neutralizing Ab to mouse IL-22 

were purchased from R&D Systems (Minneapolis, MN, USA). Enzyme-linked 

immunosorbent assay (ELISA) kits for human or mouse IL-17A, IL-6, IFN-IL-22 

and IL-1 were purchased from BioLegend (San Diego, CA, USA). Foxp3 staining 

kit was purchased from eBioscience (San Diego, CA, USA). 

Fluorochrome-conjugated anti-mouse IL-22, Thy1.1, CD11b, Ly6G, and isotype 

matched-control mAbs were purchased from BD (San Diego, CA, USA). 

Fluorochrome-conjugated anti-mouse CD3, B220, and NK1.1 mAbs were purchased 

from BioLegend (San Diego, CA, USA). Live/Dead Fixable Dead Cell stain kit was 

purchased from Life Technologies (Carlsbad, CA, USA). 

 

Adoptive transfer of CBir1 Tg T cells and induction of colitis 

CBir1 TCR Tg CD4
+
 T cell-induced colitis was established as described previously.
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Briefly, CD4
+
 T cells were isolated from the spleen of CBir1 TCR Tg mice by 

fluorescence cell sorting on FACS Aria II (BD; San Diego, CA, USA), and then 
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injected i.v. into Rag-1


mice (5 × 10
5
/mouse, n=12). Characteristics of acute colitis 

were observed weekly. 

 

Isolation of neutrophils from the bone marrow 

The bone marrow cells were isolated from femurs and tibias of mice, and suspended 

in PBS containing 0.1% BSA. After red blood cells lysis, neutrophils were isolated 

using anti-mouse neutrophil isolation kit. The purity of neutrophils was examined by 

flow cytometry, and > 95% was used in next experiment. 

 

Measurement of serum LPS 

Peripheral blood samples were obtained from mice with or without DSS exposure, 

and serum LPS was detected by Gram-negative bacterial lipopolysaccharide 

determination reagent. 

 

Ex vivo colon tissue culture and ELISA 

Colon tissues were obtained from WT and CD177


mice, and washed with sterile 

PBS. Then 0.01g biopsies from ascending colon were placed into 1 mL RPMI 1640 

supplemented with 10% fetal bovine serum (FBS), penicillin (100 U/mL), and 

streptomycin (100 mg/mL) at 37°C with 5% CO2. 24 h later, the supernatants were 

harvested and used to detect cytokine production (IFN-, IL-17A, IL-22, and IL-1) 

by ELISA (BioLegend; San Diego, CA, USA).
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RNA sequencing 

Total RNA was isolated from CD177
+
 and CD177


 neutrophils using the protocol 

described above. RNA integrity was assessed using the RNA Nano 6000 Assay Kit 

(Agilent Technologies; Santa Clara, CA, USA). A total amount of 1.5 μg RNA per 

sample was used as input material for the RNA sample preparations. Sequencing 

libraries were generated using NEBNext® Ultra
TM

 RNA Library Prep Kit for 

Illumina® (NEB; San Diego, CA, USA). The clustering of the index-coded samples 

was performed on a cBot Cluster Generation System using HiSeq 2500 PE Cluster Kit 

(Illumia; San Diego, CA, USA) according to the manufacturer’s instructions. After 

cluster generation, the library preparations were sequenced on an Illumina Hiseq 2500 

platform and 125 bp paired-end reads were generated. Cufflinks were used to 

calculate FPKMs of coding genes in each sample. Gene FPKMs were computed by 

summing the FPKMs of transcripts in each gene group. FPKM means fragments per 

kilo-base of exon per million fragments mapped, calculated based on the length of the 

fragments and reads count mapped to this fragment. Differential expression analysis 

was performed using the Cuffdiff. The differentially expressed genes were submitted 

to Ingenuity Pathway Analysis (IPA, Ingenuity Systems, www.ingenuity.com). The 

functional annotation identifies the biological functions that are most significant to the 

data set. A Fisher’s exact test was used to calculate a p value determining the 

probability that the association between the genes in the dataset and the functional 

annotation is explained by chance alone. GO analysis was used the database for 

annotation, visualization, and Integrated Discovery (DAVID) bioinformatics. 
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Measurement of ROS and MPO from neutrophils 

The production of ROS and MPO by CD177
+
 and CD177


 neutrophils isolated from 

peripheral blood was measured using Amplex Red Hydrogen Peroxide/Peroxidase 

Assay Kit (Life Technologies; Carlsbad, CA, USA) according to the manufacturer’s 

instructions. Briefly, 1 × 10
4
 cells were incubated in HBSS in the presence of 

peroxidase and Amplex® Red reagent in 96 wells plate as indicated. CD177
+
 and 

CD177

 neutrophils were stimulated with PMA (40 ng/mL) for 1 h and the 

absorbance was detected by microplate reader (Bio Tek; Winooski, VT, USA) at 560 

nm. 

 

16S rDNA gene sequencing 

Microbial DNA was extracted from the feces of WT and CD177


 mice using the 

E.Z.N.A.® Soil DNA Kit (Omega Bio Tek; Norcross, GA, USA) according to 

manufacturer’s protocols. The V4-V5 region of the bacterial 16S ribosomal RNA gene 

was amplified by PCR (95 °C for 2 min, followed by 25 cycles at 95 °C for 30 s, 

55 °C for 30 s, and 72 °C for 30 s and a final extension at 72 °C for 5 min) using 

primers 515F 5’-barcode-GTGCCAGCMGCCGCGG)-3’ and 907R 

5’-CCGTCAATTCMTTTRAGTTT-3’. Amplicons were extracted from 2% agarose 

gels and purified using the AxyPrep DNA Gel Extraction Kit (Axygen Biosciences; 

Union City, CA, USA). Purified PCR products were quantified by Qubit®3.0 (Life 

Invitrogen; Carlsbad, CA, USA). Raw fastq files were demultiplexed and 
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quality-filtered using QIIME (version 1.17) as described previously.
3
 Operational 

Units (OTUs) were clustered with 97% similarity cutoff using UPARSE and chimeric 

sequences were identified and removed using UCHIME. The phylogenetic affiliation 

of each 16S rRNA gene sequence was analysed by RDP Classifier against the silva 

(SSU123) 16S rRNA database using confidence threshold of 70%. To examine 

dissimilarities in community composition, PCoA was used to compare groups of 

samples based on un-weighted and weighted UniFrac distance metrics. Microbial 

diversity, distribution and abundance in the feces were analysed by Shannon-Wiene 

Curve and Rank-abundance curve, respectively. 

 

qRT-PCR 

Total RNA was extracted from the cells or tissues, and the complementary DNA 

(cDNA) was synthesized with 5×All-in-one RT mastermix (abm) according to the 

manufacturer’s instructions. The synthesized cDNA was stored at −20°C. qRT-PCR 

was performed using SYBR green methodology according to the following conditions: 

95°C for 1 min, followed by 40 cycles at 95°C for 15 s and 60°C for 30 s with 40 

cycles. The relative levels of target gene expression were calculated using the 2
-△△Ct

 

method.
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Flow cytometry 

Flow-cytometric analysis was performed on a BD FACSCanto II (BD Biosciences; 

San Diego, CA, USA), and analysed using Flowjo software. For surface staining, cells 
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were incubated with Fluorochrome-conjugated mAbs or isotype matched-control 

mAbs for 30 min at 4°C. Neutrophils were gated as CD11b
+
Ly6G

+
 cells, and ILCs 

were gated as Thy1.2
+
Lineage


cells. Intracellular staining was carried out using 

Foxp3 staining kit (eBioscience) to examine IL-22 production. 

 

Immunohistochemistry 

To examine CD177 expression, colonic biopsies from patients with active IBD and 

healthy controls were fixed and embedded as described previously.
5
 After incubation 

with Envision flex peroxidase-blocking reagent for 10 min, these sections were 

incubated with mouse anti-human CD177 mAb (Abcam, dilution 1:200) at 4°C 

overnight. After washing in PBS, the sections were incubated with HRP-conjugated 

goat anti-IgG (dilution 1:400) at room temperature for 1 h. The colour reaction was 

developed with 3,3′-diaminobenzidine and the sections were counterstained with 

haematoxylin. As negative controls, sections were treated with PBS instead of 

primary antibody. CD177 expression was observed under a light microscopy. 
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