Supplementary Table 1. presents the clinical characteristics of AAV patients and three normal controls, along with the follow-up information of certain patients.

Co1 C02 Co03 P01 P02 P03 P04 P05 P06 P07 P08 P09 P10 P11 P12
Age(years) 10 12 12 8.3 8.9 11.6 113 5 13.3 14.2 7.4 17.6 19 65 72
General(female/male) M M F F M F F F F M M F F F M
BVAS/PAVAS
ANCA levels MPO+++ MPO++ MPO++ MPO+++ MPO+ MPO+ PR3++ PR3++ PR3++ MPO+++ PR3+++ PR3+++
General 1 0 0 0 0 0 0 3 3 1 1 0
Cutaneous 2 0 0 0 0 0 0 0 0 0 0 0
Mucous membranes & Eyes 1 0 0 0 0 0 0 1 0 0 0 0
Ear & Nose & Throat 0 0 0 4 0 0 0 0 0 6 0 2
pulmonary 6 6 6 0 6 0 0 0 0 6 4 4
Cardio-vascular 0 0 0 0 0 0 0 0 0 4 0 0
Abdominal 0 0 0 0 0 0 0 0 6 0 0 0
Renal 0 12 0 6 0 12 10 6 0 0 0 0
Nervous system 0 0 0 0 0 0 0 0 0 0 0 0
Others 0 0 0 0 0 0 0 0 0 0 0 0
Total 10 18 6 6 10 12 10 10 9 17 5 6
C-reactive protein(mg/L) <8 <8 <8 <8 <8 <8 <8 <8 <8 10.06 18.95 21.91
Creatinine (umol/L) 37 266 47 42 29 955.8 81 38 58 54 37 1179
eGFR(ml/min/1.73m2) 176.08 25.04 155.17 178.27 179.39 6.61 103.84 166.33 128.26 238.71 144.55 185.22
24-Hours proteinuria(g) 0.134 0.468 0.004 0.011 0.024 / 7.746 0.023 0.03 / / /
Urine protein - 2+ - - - 3+ 2+ - - - - /
URBC 0 924 0 28 0 92.6 260 52 14 / / /
GGT(U/L) 14 6 6 / 13 / 28 6 / / / /
Immunosuppressant induction treatment
Glucocorticoids + + + / + / + + / / / /
Rituximab + + / / / / / /
Cyclophosphamide + + / + / + / / / /
Plasmapheresis + + + / / + / / / /
MMF / / + / / / /
Last follow-up information of patients after treatment
C-reactive protein(mg/L) <8 <8 <8 / <8 / <8 <8 / / / /
Creatinine (umol/L) 37 168 12.96 / 39 / 20 21 / / / /
eGFR(ml/min/1.73m2) 193.17 40.52 600.25 / 142.12 / 149.27 142.82 / / / /
24-Hours proteinuria(g) 0.073 0.826 - / 0.048 / 0.105 0.346 / / / /
Urine protein - + - / - / - + / / / /
URBC 6 33 0 / 3 / 13 0 / / / /
GGT 25 15 10 / 14 / 34 11 / / / /

Notes: C, Control; P, Patient; /, not applicable; ANCA, anti-neutrophil cytoplasmic autoantibody; MPO, myeloperoxidase; PR3, proteinase 3; -, Negative; URBC, Urinary Red Blood Cell Count; eGFR, Estimated glomerular filtration rate; GGT, Gamma-glutamyl transpeptidase; MMF, Mycophenolate mofetil.
Single-cell blood samples in the after-treatment group were derived from treated patients (P01, P02, P03). P01, P03, and P05 were samples of the MPO clinical phenotype without kidney injury; P02, P04, and P06 were those with the MPO clinical phenotype and kidney injury.Samples PO7-P09 were PR3-ANCA-positive cases, while P10-P12 were adult AAV specimens.



Supplementary Table 2. Clinical information of AAV patients treated in our hospital, excluding those whose samples were used for single - cell sequencing.
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Notes: P, Patient; /, not applicable; ANCA, anti-neutrophil cytoplasmic autoantibody; MPO, myeloperoxidase; PR3, proteinase 3;GBM,Glomerular basement membrane; -, Negative; URBC, Urinary Red Blood Cell Count; eGFR, Estimated glomerular filtration rate; GGT, Gamma-glutamyl transpeptidase; MMF, Mycophenolate mofetil.



Supplementary Figure 1. UMAP plots of immune cells derived from 18 samples.
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The UMAP displays single-cell data of immune cells obtained from 18 samples(CON group: Blue; AAV group:Yellow; AAV-AT: Green).



Supplementary Figure 2. UMAP plots of neutrophil cells derived from 18 samples.
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The UMAP displays single-cell data of neutrophil cells obtained from 18 samples(CON group: Blue; AAV group:Yellow; AAV-AT: Green).



Supplementary Figure 3. Association network diagram for enrichment analysis of differentially expressed genes by comparing the CON and AAV groups of clusters ( CD10*CD11B*neutrophils).
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The large dots represent pathways, with the dot size indicating the number of genes. The small dots represent genes, and the redder the color, the higher the expression level. The connecting lines indicate that a gene belongs to the corresponding pathway. The area circled in red highlights the gene ITGAM.



Supplementary Figure 4. Association network diagram for enrichment analysis of differentially expressed genes by comparing the CON and AAV groups of clusters ( CD10-CD11B**neutrophils).
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Supplementary Figure 5.Flow cytometry plots and fluorescence data of peripheral blood samples disease model group (N=3) are provided.
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