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Figure S1. Clonal expansion of Dnmt3aR878H/+ cells, their effects on skeletal bone, and inflammatory activities of the mutant myeloid cells,

related to Figure 1

(A–F) Lethally irradiated CD45.1 mice were transplanted with either 10%Dnmt3aR878H/+ CD45.2+ BM cells and 90% WT CD45.1+ BM cells (10%

Dnmt3aR878H/+BMT group) or with 10%Dnmt3a+/+ CD45.2+ BM cells and 90% WT CD45.1+ cells (10%Dnmt3a+/+BMT group). See Figure 1A.

(A) Percentage of CD45.2+ cells within the indicated white blood cell lineages at indicated time intervals.

(B) Total WBC cell counts in peripheral blood at indicated time intervals.

(C) Percentage of CD45.2+ cells within the Lin�Sca1+cKit+ (LSK) cell population (left) and total numbers of LSK cells (right).

(D) 3D microcomputed tomography (microCT) reconstruction of mouse femur bone from the two groups (left; scale bars, 1 mm) and microCT measurement of

trabecular bone structural parameters in femur (right).

(E) 3D microCT reconstruction of the femur midshaft region (left; scale bars, 100 mm) and microCT measurement of the cortical bone structural parameters from

the midshaft region (right).

(F) Cross-sectional images of lumbar vertebra (left; scale bars, 100 mm) and microCT measurement of trabecular bone structural parameters in lumbar vertebra

(right).

BV/TV, bone volume fraction (ratio of trabecular bone volume to total bone volume); Tb.Th, trabecular thickness; Tb.N, trabecular number; Tb.Sp, trabecular

separation; Ct.Ar, cortical bone area; Tt.Ar, total cross-sectional area; Ct.Ar/Tt.Ar, cortical area fraction; Ct.Th, cortical thickness.

(G) Cytokine levels in the supernatants of splenic neutrophils (Ly6G+) and monocytes (Ly6G�Ly6C+), isolated from Dnmt3a+/+ or Dnmt3aR878H/+ mice, after 24-h

incubation in the presence of 10 ng/mL LPS or medium-only control (M).

(H) Representative FACS histogram (left) and mean fluorescence intensity (MFI) of ROS in PMA-stimulated neutrophils from the peripheral blood of Dnmt3a+/+ or

Dnmt3aR878H/+ mice.

(I) Chemotactic index of peripheral blood neutrophils (left) or splenic monocytes (right) from Dnmt3a+/+ and Dnmt3aR878H/+ mice. Chemotaxis toward CXCL1 or

CXCL2 (neutrophils) or to MCP-1 (monocytes) was tested in a transwell system.

(J) Relative mRNA expression of indicated inflammatory cytokines in WT myeloid (CD45.1+CD11b+) cells isolated 12 weeks post-BMT from the gingiva of 10%

Dnmt3aR878H/+BMT or 10%Dnmt3a+/+BMT mice (see experimental design in A–F).

Data aremean ±SD (A–F and J, n = 6mice/group) or cell culture (G and H, n = 6; I, n = 5 replicates/group). *p < 0.05, **p < 0.01, ***p < 0.001; ****p < 0.0001; NS, not

significant. Two-way ANOVA with repeated measures and Sidak’s post-test (A and B); Student’s unpaired t test (C–J) except for IL-1b and IL-6 in (G) top (Mann-

Whitney U test).
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Figure S2. Two-dimensional UMAPs, top 5 marker genes, and specific makers for different cell types, related to Figure 4

(A–C) Lethally irradiated CD45.1mice were transplanted with either 10%Dnmt3aR878H/+ CD45.2 BM cells and 90%WTCD45.1 BM cells (10%Dnmt3aR878H/+BMT

group) or with 10%Dnmt3a+/+ CD45.2 BM cells and 90% WT CD45.1 cells (10%Dnmt3a+/+BMT group). After 12 weeks, both groups of recipient mice were

subjected to LIP for 5 days or CAIA for 7 days, and dissected gingival and synovial tissues were processed for FACS of CD11b+ andCD3+ cells, whichwere further

sorted into CD45.1+ and CD45.2+ cells, followed by scRNA-seq.

(A) Two-dimensional UMAP representation of 69,509 cells, according to sample origin and results of clustering.

(B) The expression of top 5 marker genes in distinctly defined cell types.

(C) Expression of specific makers to define different cell types. Ly6c2 and S100a4 define monocytes; Ly6g, neutrophils; C1qa and C1qb, macrophages; H2-Ab1,

DC; CD19, B cells; Acp5 and Ctsk, osteoclasts; Col1a1, fibroblasts; CD3g and Trbc1, T cells; and Klrd1 and Trbc1 define NKT cells.

(D) Dissected gingival tissue contains osteoclasts. Gingival tissues were dissected from LIP-subjectedmice and stained with tartrate-resistant acid phosphatase

(TRAP). TRAP+ cells (osteoclasts) can be observed in the areas overlying the alveolar bone.
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Figure S3. Expression of indicated genes in CD45.1+ cells, upregulated enriched genes in CD45.2+ cells in the indicatedKEGGpathway terms

and differential number and strength of possible interactions with overall information flow in synovium, related to Figure 4

Expression of indicated genes in distinctly defined CD45.1+ cell types (A and B), upregulated enriched genes in CD45.2+ cells in the indicated KEGG pathway

terms (C) and differential number and strength of possible interactions with overall information flow in synovium (D and E). Lethally irradiated CD45.1 mice were

transplanted with either 10%Dnmt3aR878H/+ CD45.2 BM cells and 90%WT CD45.1 BM cells (10%Dnmt3aR878H/+BMT group) or with 10%Dnmt3a+/+ CD45.2 BM

cells and 90%WT CD45.1 cells (10%Dnmt3a+/+BMT group). After 12 weeks, both groups of recipient mice were subjected to LIP for 5 days or CAIA for 7 days,

and dissected gingival and synovial tissues were processed for FACS of CD11b+ and CD3+ cells, which were further sorted into CD45.1+ and CD45.2+ cells,

followed by scRNA-seq.

(A and B) Level of expression of indicated genes in distinctly defined CD45.1+ cell types from gingiva (A) or synovium (B).

(legend continued on next page)
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(C) List of synovial upregulated enriched genes in CD45.2+ (Dnmt3aR878H/+) cells in the indicated KEGG pathway terms analyzed by STRING.

(D and E) CellChat analysis of intercellular communication networks in CD45.2+ (mutant) and CD45.1+ (WT) cells from 10%Dnmt3aR878H/+BMT mice.

(D) Heatmap of differential number and strength of possible interactions between any two of the indicated analyzed cell populations in synovium (red, increased

interaction in mutant cells; blue, increased interaction in WT cells).

(E) Visualization of the overall information flow of each indicated signaling pathway by calculating the sum of communication probability among all pairs of

synovial cell groups in the inferred network. The red and green colors indicate increased enrichment in mutant or WT cells, respectively.
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Figure S4. Clonal expansion ofDnmt3aR878H/+ hematopoietic cells is not associatedwith increased numbers or frequency of CD11b–/loLy6Chi

OCPs and effect of IL-17 neutralization and Treg depletion on inflammatory responses, related to Figure 5

Clonal expansion of Dnmt3aR878H/+ hematopoietic cells is not associated with increased absolute numbers or frequency of CD11b�/loLy6Chi OCPs among BM

cells (A and B) and effect of IL-17 neutralization and Treg depletion on inflammatory responses (C and D).

(A and B) Lethally irradiated CD45.1 mice were transplanted with either 10%Dnmt3aR878H/+ CD45.2+ BM cells and 90% WT CD45.1+ BM cells (10%

Dnmt3aR878H/+BMT group) or with 10%Dnmt3a+/+ CD45.2+ BM cells and 90% WT CD45.1+ cells (10%Dnmt3a+/+BMT group). 12 weeks post-BMT, mice were

subjected to LIP for 5 days, and femur BM cells were collected from the two groups for FACS analysis of osteoclast precursors.

(A) Representative FACS plots (left) and percentage within total BM cells (middle) and total numbers (right) of osteoclast precursors (OCPs), defined as

CD11b�/low Ly6Chi, in BM.

(B) Representative FACS plots (left) and percentage (middle) and total numbers (right) of CD45.2+ CD11b-/lowLy6Chi OCP in BM.

(C and D) BMT was performed as described above (A and B), and, after 12 weeks, recipient mice were subjected to LIP after local treatment with anti-IL-17A (or

isotype control) (C) or after systemic treatment with anti-GITR (or isotype control) to deplete Tregs (D). Relative gingival mRNA expression of the indicated

molecules after IL-17A neutralization (C) or after Treg cell depletion (D).

Data are mean ± SD (A and B, n = 6 mice/group; C, 4–5 mice/group; D, n = 5 mice/group). *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001; NS, not significant.

Student’s unpaired t test (A and B); one-way ANOVA and Tukey’s multiple comparisons test (C and D) except for (D; Il6) (Kruskal-Wallis test and Dunn’s multiple

comparisons test).
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Figure S5. Whole-genome bisulfite sequencing of CD11b+ and CD4+ cells from Dnmt3aR878H/+ mice and WT controls (A–E) and analysis of

periodontal inflammation in rapamycin-treated ‘10%Dnmt3aR878H/+BMT’ mice (F) , related to Figure 6

Whole-genome bisulfite sequencing of CD11b+ and CD4+ cells from Dnmt3aR878H/+ mice and WT controls (A–E) and analysis of periodontal inflammation in

rapamycin-treated 10%Dnmt3aR878H/+BMT mice (F).

(A–E) Splenic CD11b+ and CD4+ cells from Dnmt3a+/+ and Dnmt3aR878H/+ mice (n = 4 mice/group) were processed for WGBS.

(A and B) Average methylation values for CD11b+ (A) and CD4+ (B) cells from Dnmt3a+/+ and Dnmt3aR878H/+ mice in indicated regions of the genome. Hypothesis

testing was performed via unpaired Student’s t test within each genomic region (p % 0.0001).

(C) Top 15 significantly enriched GO terms sorted by PANTHER based on differentially methylated regions (DMRs) (in Dnmt3aR878H/+ vs. Dnmt3a+/+) in CD11b+

and CD4+ cells (Fisher test with FDR-correction, p < 0.05).

(D and E) List of hypomethylated genes in CD11b+ (D) and CD4+ (E) cells in the indicated KEGG pathway terms analyzed by STRING.

(F) BMT was performed as described in Figure 1A. The recipient 10%Dnmt3a+/+BMT and 10%Dnmt3aR878H/+BMT mice were treated with rapamycin or PBS

control (see STAR Methods). 12 weeks post-BMT, all groups were subjected to LIP. Shown is relative gingival mRNA expression of the indicated molecules

determined by quantitative real-time PCR. Data aremean ±SD (n = 5mice/group). *p< 0.05, **p< 0.01. NS, not significant. One-way ANOVAwith Tukey’smultiple

comparison test, except for Tnfrsf11b (Kruskal-Wallis test and Dunn’s multiple comparisons test).
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