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[bookmark: _Hlk156214473]Fig. S1. Survival rates of cells in bone marrow and signal intensity heatmap of the markers in mass cytometry detection. (A) Numbers of cells in bone marrow (n=4). (B) Cell survival rates after storage for 24 h at 4 °C (n=4). (C) Signal intensity heatmap of the markers for each cell subgroup (n=3). (Data are shown as the mean ± SEM or means. Statistical differences were analyzed by unpaired Student’s t-tests. The starting point and the ending point of the horizontal line above groups are the two groups compared. 0.05 ≤ P < 0.1 indicates a tendency to differ.)
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[bookmark: _Hlk156214839][bookmark: _Hlk156214918]Fig. S2. Abundances of other subgroups and pseudotime analysis in mass cytometry detection. (A) Abundances of the other 27 subgroups without a significant difference. (Statistical differences were analyzed using unpaired Student’s t-tests (n=3).) (B) Pseudotime analysis for the directed differentiation of HSCs. (C) RNA integrity of bone marrow detected with the Agilent Analyzer 5300. 
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[bookmark: _Hlk156223134]Fig. S3. Gene expression levels of PMN-MDSC markers and subgroups displayed in UMAP plots. (A) Gene expression levels of Ugt1a5, Reg3a, Cdh20, and Exosc6 in bone marrow checked by RT-qPCR. (Data are shown as the mean ± SEM. Unpaired Student’s I-tests were used for comparison between two groups (n=3). The starting point and the ending point of the horizontal line above groups are the two groups compared. *, P < 0.05; **, P < 0.01.) (B) Distributions of MDSCs in UMAP plots. (C–E) Relative gene expression levels of PMN-MDSC markers in UMAP plots of mice at (C) 1 (1M), (D) 6 (6M), and (E) 20 (20M) months of age. (F–K) Distributions of (F) PMN-MDSCs (C05), (G) PMN-MDSCs (C07), (H) PMN-MDSCs (C08), (I) PMN-MDSCs (C12), (J) PMN-MDSC s(C15), and (K) circulating monocytes (C29) in UMAP plots.
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[bookmark: OLE_LINK5]Fig. S4. Effects of aging and C. difficile infection on the immune responses of mice. (A) Liver and (B) spleen indices and (C) colon length/body weight of mice. Half of the mice at 3 (3M) or 24 (24M) months of age were infected with the vehicle, and the other mice aged 3 (3M + C. difficile) or 24 (24M + C. difficile) months were infected with C. difficile. (D) IL-17A contents in plasma. (E) Representative flow cytometry plots of CD11b+ cells in bone marrow. (F, H) Representative flow cytometry dot plots of CD11b+ cells and PMN-MDSCs in CD11b+ cells in the (F) blood and (H) large intestine. CD11b+ cells/all events in blood. (Data are shown as the mean ± SEM. For more than two groups, one-way ANOVA with post hoc multiple comparisons was used (n=6). The starting point and the ending point of the horizontal line above groups are the two groups compared. *, P < 0.05.)
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Fig. S5. Confirmation of eliminating effects for PMN-MDSCs. (A) Treatment procedure. Mice aged 24 months were treated with vehicle (24M) or inVivoMab anti-Gr-1 antibody (antiGr-1). (B) Acquired bone marrow. (C) Liver and spleen indices of mice. (D) Representative flow cytometry plots of CD11b+ cells in bone marrow. (E) CD11b+ cells/all events in bone marrow. (F, H) Representative flow cytometry plots of CD11b+ cells and PMN-MDSCs in CD11b+ cells in the (F) blood and (H) large intestine. (G, I) CD11b+ cells/all events in (G) blood and (I) large intestine. (Data are shown as the mean ± SEM. Statistical differences were analyzed by unpaired Student’s t-tests (n=3). The starting point and the ending point of the horizontal line above groups are the two groups compared. *, P < 0.05; ***, P < 0.001.)
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Fig. S6. Effects of eliminating PMN-MDSCs on the immune functions of the bone marrow and colon after C. difficile infection. (A) Body weight changes after infection with C. difficile. The mice in the 24M + C. difficile group were treated with the vehicle and then infected with C. difficile. Mice of the same age in the antiGr-1 + C. difficile group were pretreated with the anti-Gr-1 antibody and then infected with the same pathogen stain. (B) Acquired bone marrow. (C, F) Representative flow cytometry plots of (C) bone marrow and (F) large intestine (F). (D) CD11b+ cells/all events and (E) PMN-MDSC/CD11b+ cells in bone marrow. (G) CD11b+ cells/all events and (H) PMN-MDSC/CD11b+ cells in the large intestine. (I) The RNA integrity of colon tissue detected with the Agilent Analyzer 5300. (Data are shown as the mean ± SEM. Statistical differences were analyzed by unpaired Student’s t-tests (n=3). The starting point and the ending point of the horizontal line above groups are the two groups compared. *, P < 0.05.)

Table S1. Primer list for RT-qPCR.
	Gene
	Accession No.
	Sequences (5'→3')
	Product size (bp)

	BCL2a1b
	NM_007536.2
	Forward: AGGTTGGGAAGATGGCTT
	129

	
	
	Reverse: 	AAGGTTCTCTCTGGTCCGT
	

	CCL5
	NM_013653.3
	Forward: TGCTGCTTTGCCTACCTCT
	149

	
	
	Reverse: TGAACCCACTTCTTCTCTGG
	

	CCL8
	NM_021443.3
	Forward: CAGATAAGGCTCCAGTCACC
	148

	
	
	Reverse: ACACAGAGAGACATACCCTGC
	

	CCL19
	NM_011888.4
	Forward: TGCCTGCTGTTGTGTTCA
	122

	
	
	Reverse: GCTGTTGCCTTTGTTCTTG
	

	CD11b (Itgam)
	NM_008401.2
	Forward: GACCCAGGTTACCGTCTACTAC
	107

	
	
	Reverse: TGGACTCAGCAGGCTTTAC
	

	CD33
	NM_001111058.1
	[bookmark: OLE_LINK51]Forward: TTCCTGATGTCTGCCAATC
	103

	
	
	Reverse: TCCTTTATCTTCATAGCGGG
	

	CD3g
	NM_009850.2
	Forward: TATCTCATTGCGGGACAGG
	149

	
	
	Reverse: CACTTCTTCCTCAGTTGGTTTC
	

	Cdh20
	NM_011800.6
	Forward: CTCCAATGCCAGAAGTTGA
	139

	
	
	Reverse: TTGCCGACATACAAAGGG
	

	CXCL1
	NM_008176.3
	Forward: GATGGTAGTTCAGTTCTGCTTG
	125

	
	
	Reverse: TTCGCACAACACCCTTCT
	

	CXCL2
	NM_009140.2
	Forward: CAGAAGTCATAGCCACTCTCAA
	103

	
	
	Reverse: GCCTTGCCTTTGTTCAGT
	

	CXCL5
	NM_009141.3
	Forward: GAACTCCCTGCTTTGATGA
	117

	
	
	Reverse: TTCCGATAGTGTGACAGATAGG
	

	CXCR2
	NM_009909.3
	Forward: AGTTTCCTCATCACGGCTG
	115

	
	
	Reverse: GTTCTACGACGCTGTTTGTG
	

	Exosc6
	NM_028274.4
	Forward: GGGCTATGGTCTTGTAGGAG
	114

	
	
	Reverse: TGAGTAGTGAGAAGGCAAAGTC
	

	GAPDH
	NM_001289726.1
	Forward: TGTTCCTACCCCCAATGTGT
	137

	
	
	Reverse: GGTCCTCAGTGTAGCCCAAG
	

	HDAC5
	NM_001405239.1
	Forward: ACGCCTCCCTCCTACAAAT
	168

	
	
	Reverse: AACAGTGCCATCCTTTCG
	

	IFN-γ
	NM_031252.2
	Forward: GCTCTGAGACAATGAACGCTACAC
	149

	
	
	Reverse: TTCTTCCACATCTATGCCACTTGAG
	

	IL-10
	NM_010548.2
	Forward: TGGACAACATACTGCTAACCG
	107

	
	
	Reverse: GGGCATCACTTCTACCAGGT
	

	IL-12a
	NM_001159424.3
	Forward: TCTTAGCCAGTCCCGAAA
	125

	
	
	Reverse: TTTGGTCCCGTGTGATGT
	

	IL-17A
	NM_010552.3
	Forward: GCTCCAGAAGGCCCTCAGA
	140

	
	
	Reverse: CTTTCCCTCCGCATTGACA
	

	IL-17D
	NM_145837.4
	Forward: CATCACACACATCCCGTTT
	143

	
	
	Reverse: CGGAGCACTCATTATCACC
	

	IL-17re
	NM_001362205.1
	Forward: CGGCAGAGTTGAGAGAAAC
	168

	
	
	Reverse: GGAGACAGAGGCAGGTAGATA
	

	IL-1β
	NM_008361.4
	Forward: ACCTGTGTCTTTCCCGTGG
	162

	
	
	Reverse: TCATCTCGGAGCCTGTAGTG
	

	IL-6
	NM_001314054.1
	Forward: GAGCCCACCAAGAACGATA
	102

	
	
	Reverse: TTGTCACCAGCATCAGTCC
	

	IL-21
	NM_021782.3
	Forward: CCAAACTCAAGCCATCAAAC
	136

	
	
	Reverse: GAATCACAGGAAGGGCATT
	

	IL-22
	NM_016971.2
	Forward: CAACTTCCAGCAGCCATAC
	73

	
	
	Reverse: TCCTTAGCACTGACTCCTCG
	

	IL-23a
	NM_031252.2
	Forward: TGTGCCCCGTATCCAGTGT
	81

	
	
	Reverse: CGGATCCTTTGCAAGCAGAA
	

	Reg3g
	NM_011260.2
	Forward: ATGCTTCCCCGTATAACCATCA
	201

	
	
	Reverse: GGCCATATCTGCATCATACCAG
	

	TNF-α
	NM_013693.3
	Forward: CCACGCTCTTCTGTCTACTG
	169

	
	
	Reverse: ACTTGGTGGTTTGCTACGA
	

	TGF-β
	NM_011577.2
	Forward: ACCGCAACAACGCCATCTA
	86

	
	
	Reverse: TGCTTCCCGAATGTCTGACG
	

	Ugt1a5
	NM_201643.2
	Forward: TGAGGGTAACAGAAGGTGG
	104

	
	
	Reverse: TTGTGACAGCCCAGACTCT
	

	Wfdc17
	NM_001081957.1
	Forward: CTTGTTTCTGGTGGCTTTG
	144

	
	
	Reverse: CCATCTCCTGAGCATTGAT
	

	TcdB
	KC292162.1
	Forward: AGTCCAAGTTTACGCTCA
	171

	
	
	[bookmark: OLE_LINK52]Reverse: GCACCTAAACTTACACCA
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