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Supplementary Figure 1. Aged female TTP∆ARE mice exhibit improved bone microarchitecture 

compared to WT mice. (A) Quantitative analysis of trabecular and cortical bone parameters of tibial 

micro-CT images from WT (n = 9) and TTP∆ARE (n = 9) mice. Parameters including bone mineral 

density (BMD), bone volume to total volume (BV/TV), cortical thickness (Ct.Th), cortical area (Ct.Ar), 

and cortical area to total area ratio (Ct.Ar/Tt.Ar). Statistical significance was determined using an 

unpaired two-tailed Student’s t-test. Data are presented as mean ± SD. 
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Supplementary Figure 2. Aged female TTP∆ARE mice had fewer osteoclasts in the tibia and 

diminished osteoclastogenic potential of bone marrow-derived M-MDSCs. (A) Representative 

tibial TRAP (tartrate-resistant acid phosphatase) staining showing TRAP-positive osteoclasts in aged 

WT (n = 4) and TTP∆ARE (n = 4) mice. (B) Quantification of osteoclast parameters, including 

osteoclast numbers per bone perimeter (N.Oc/B.Pm, / mm) and osteoclast surface per bone surface 

(OC.S/BS, %). (C) Ex vivo differentiation of M-MDSCs isolated from aged WT (n = 6) and 

TTP∆ARE (n = 6) mice into osteoclasts using RANKL (receptor activator of NF-κB ligand) and M-

CSF (macrophage colony-stimulating factor). (D) Quantification of osteoclast numbers and osteoclast 

surface area following ex vivo osteoclastogenesis. Statistical significance was determined using an 

unpaired two-tailed Student’s t-test. Data are presented as mean ± SD; *p<0.05, ****p<0.001. Scale 

bars: 50 μm. 
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Supplementary Figure 3. Aged female TTP∆ARE mice had lesser M-MDSCs in spleen and 

mesenteric lymph node (mLN) and greater CD8+ T-cells in BM, spleen, and mLN. (A-D) 

Quantification of immune cell populations, including monocytic myeloid-derived suppressor cells (M-

MDSCs), polymorphonuclear myeloid-derived suppressor cells (PMN-MDSCs), macrophages, T-

cytotoxic, T-helper, T-regulatory cells, B-cells, DCs, and NK cells, using flow cytometry between WT 

(n = 5) and TTP∆ARE (n = 7). Statistical differences between the groups were analyzed using a two-

way analysis of variance (ANOVA), followed by the Bonferroni post hoc test for multiple comparisons. 

Data are presented as mean ± SD, *p<0.05, **p<0.01, ***p<0.001. 
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Supplementary Figure 4. Aged female TTP∆ARE mice M-MDSCs exhibit distinct gene expression 

profiles and downregulated bone resorption GO term. (A) PCA plot illustrating segregation of gene 

expression profiles between WT and TTP∆ARE M-MDSCs. (B) Volcano plot depicting significantly 

upregulated (red) and downregulated (blue) genes in TTP∆ARE M-MDSCs. (C) Heatmap showing 

differentially expressed genes (DEGs) between WT and TTP∆ARE groups. (D) Gene Ontology (GO) 

analysis of the top 20 upregulated biological processes. (E) GO analysis highlighting enrichment of 

mRNA metabolic processes. (F) GO analysis of the top 20 downregulated biological processes. 

Downregulation of bone resorption (G) and osteoclast differentiation (H) pathways in TTP∆ARE M-

MDSCs compared to WT mice. Experimental groups: WT (n = 4) and TTP∆ARE (n = 3). 

 

 

Supplementary Figure 5. Myeloid leukocyte cytokine production-related genes downregulated in 

male and female aged TTP∆ARE mice M-MDSCs. Downregulation of myeloid leukocyte cytokine 

production GO terms in male (A) and female (B) TTP∆ARE bone marrow M-MDSCs. Experimental 

groups: male WT (n = 4) and TTP∆ARE (n = 6), and female WT (n = 4) and TTP∆ARE (n = 3). 
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Supplementary Figure 6. Aged male TTP∆ARE mice had greater CD8+ T-cells in spleen and mLN. 

Quantification of immune cell populations, including monocytic myeloid-derived suppressor cells (M-

MDSCs), polymorphonuclear myeloid-derived suppressor cells (PMN-MDSCs), macrophages, T-

cytotoxic, T-helper, T-regulatory cells, B cells, dendritic cells, natural killer (NK) cells, and Il-17 in 

spleen (A) and mLNs (B) using flow cytometry. Experimental groups: WT (n = 5) and TTP∆ARE (n = 

8). Statistical significance was determined using an unpaired two-tailed Student’s t-test. Data are 

presented as mean ± SD, *p<0.05, **p<0.01, **p<0.001. 
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Supplementary Figure 7. Young (6-month-old) TTP∆ARE mice exhibit reduced osteoclast 

numbers in tibia and diminished osteoclastogenic potential of bone marrow-derived M-MDSCs. 

(A) Representative TRAP (tartrate-resistant acid phosphatase) staining of tibial sections from 6-month-

old male and female WT and TTP∆ARE mice, showing TRAP-positive osteoclasts (black arrowheads) 

along the bone surface in both sexes. Insets show higher magnification of osteoclasts. (B) Quantification 

of osteoclast numbers per bone perimeter (N.Oc/B.Pm, /mm) and osteoclast surface per bone surface 

(Oc.S/BS, %) in trabecular bone of the tibia in WT and TTP∆ARE mice, with n = 4 in each group for 

both sexes. (C) Ex vivo differentiation of bone marrow-derived M-MDSCs into osteoclasts in the 

presence of M-CSF and RANKL. TRAP staining shows multinucleated osteoclast formation in WT and 

TTP∆ARE mice. (D) Quantification of osteoclast numbers and osteoclast surface area per field in WT 

and TTP∆ARE mice, with n = 6 in each group for both sexes. Statistical significance was determined 

using an unpaired two-tailed Student’s t-test. Data are presented as mean ± SD; *p<0.05, **p<0.01, 

***p<0.001, ****p<0.0001. Scale bars: 250 μm (low magnification), 50 μm (insets). 
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Supplementary Figure 8. No marked differences in immune cell populations between young (6-

month-old) male TTP∆ARE and age-matched WT mice. (A–D) Quantification of immune cell 

populations using flow cytometry in bone marrow (BM), spleen (SPL), and mesenteric lymph node 

(MLN) from WT (grey, n = 5) and TTP∆ARE (teal, n = 6) male mice. Populations include monocytic 

myeloid-derived suppressor cells, polymorphonuclear MDSCs, macrophages, T-cytotoxic, T-helper, T-

regulatory cells, B cells, dendritic cells, NK cells, and IL-17–producing cells. Statistical differences 

between groups were assessed using two-way ANOVA followed by a Bonferroni post hoc test. Data are 

presented as mean ± SD; *p<0.05. 
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Supplementary Figure 9. No marked differences in immune cell populations between young (6-

month-old) female TTP∆ARE and age-matched WT mice. (A–D) Quantification of immune cell 

populations using flow cytometry in bone marrow (BM), spleen (SPL), and mesenteric lymph node 

(MLN) from WT (grey, n = 6) and TTP∆ARE (purple, n = 6) female mice. Assessed populations include 

M-MDSCs, PMN-MDSCs, macrophages, T-cytotoxic, T-helper, T-regulatory cells, B cells, DCs, NK 

cells, and IL-17–producing cells. Statistical analysis was performed using two-way ANOVA followed 

by a Bonferroni post hoc test. Data are presented as mean ± SD; *p<0.05, ***p<0.001. 
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Supp. Table 1. List of Antibodies, antibody clones and their catalog numbers. 

Antigen Fluor Clone Manufacturer Catalog 

Number 

CD11b APC M1/70 15.11.5 Miltenyi Biotec  130-113-231 

Ly6C FITC REA 796 130-111-915 

Ly6G PE REA 526 130-102-392 

F4/80 PE-Vio770 REA 126 130-118-459 

CD4 Vioblue REA 604 130-118-696 

CD25 PE-Vio770 7D4 130-120-815 

Foxp3 PE REA 788 130-111-678 

CD8 APC-Vio770 REA601 130-120-806 

CD11c APC REA 754 130-110-702 

CD19 FITC 6D5 130-119-800 

NK1.1 PE PK136 130-116-504 

IL-17A FITC TC11-18H10  130-102-262 

 

 

 

 

 

 
 

 

 

 

 

 

 


