Table S1. Sequencing Data Statistics

	Samples
	Total_Reads
	Raw bases(GB)
	Removed_low_quality_Reads
	Removed Low Quality bases(GB)
	Removed_host_Reads
	Clean_bases(GB)
	GC_Content
	Q20
	Q30

	M21_1
	48,506,670
	6.9389
	48,506,666(100.0)
	6.937
	48,296,660(99.57)
	6.7388
	51.41%
	99.33%
	97.87%

	M12_2
	46,154,302
	6.6024
	46,154,300(100.0)
	6.5509
	41,616,636(90.17)
	5.775
	46.32%
	99.35%
	97.95%

	M12_3
	47,825,734
	6.8415
	47,825,728(100.0)
	6.834
	45,629,224(95.41)
	6.3625
	48.16%
	99.42%
	98.18%

	M12_4
	50,408,882
	7.211
	50,408,878(100.0)
	7.2103
	50,392,284(99.97)
	7.0321
	51.63%
	99.35%
	97.93%

	M12_5
	48,664,834
	6.9616
	48,664,830(100.0)
	6.9534
	48,173,666(98.99)
	6.7176
	49.54%
	99.33%
	97.87%

	M12_6
	47,474,822
	6.7913
	47,474,822(100.0)
	6.7867
	47,390,586(99.82)
	6.6095
	45.64%
	99.44%
	98.25%

	W7_1
	48,813,820
	6.9829
	48,813,816(100.0)
	6.9818
	48,801,282(99.97)
	6.8098
	51.28%
	99.41%
	98.14%

	W7_2
	88,288,044
	12.6297
	83,762,166(94.87)
	11.9705
	83,634,158(94.73)
	11.6607
	45.68%
	96.39%
	91.52%

	W7_3
	41,620,172
	5.9538
	41,620,168(100.0)
	5.9323
	40,697,410(97.78)
	5.6647
	46.24%
	99.36%
	97.96%

	W7_4
	49,598,426
	7.0951
	49,598,424(100.0)
	7.0878
	49,291,452(99.38)
	6.8724
	44.78%
	99.44%
	98.25%

	W7_5
	46,664,626
	6.6754
	46,664,622(100.0)
	6.6674
	46,582,930(99.82)
	6.4935
	43.14%
	99.49%
	98.35%


Note: Sequencing data summary for fecal metagenomic samples from the W7 and M12 groups. In total, 11 fecal samples were analyzed (5 samples from the W7 group (7-week-old mice) and 6 samples from the M12 group (12-month-old mice)).

Table S2. The top 20 differentially abundant metabolites

	Alignment ID
	Metabolite name
	P.value
	Log2FC
	Class
	Significant

	POS9832
	(-)-11-nor-9-carboxy-Delta9-THC
	6.01E-06
	-1.2042264
	Benzopyrans
	DOWN

	POS5863
	Isoleucylhydroxyproline
	3.6152E-05
	-1.8123354
	Carboxylic acids and derivatives
	DOWN

	POS5294
	Ergothioneine
	8.3002E-05
	1.88138706
	Carboxylic acids and derivatives
	UP

	POS3126
	Deisopropylatrazine
	0.00023519
	-1.0003794
	Triazines
	DOWN

	NEG2870
	2,3-Methylene suberic acid
	0.00019873
	-1.7538629
	Fatty Acyls
	DOWN

	POS4204
	Capryloylglycine
	0.00024332
	-0.9748154
	Carboxylic acids and derivatives
	DOWN

	NEG8177
	Fumigaclavine C
	0.00021043
	-1.239185
	Ergoline and derivatives
	DOWN

	POS2655
	N-Hydroxy-1-aminonaphthalene
	0.00028927
	3.77977693
	Naphthalenes
	UP

	POS7282
	Tyrosyl-Proline
	0.00042949
	-0.9900271
	Carboxylic acids and derivatives
	DOWN

	NEG1944
	Uric acid
	0.00036795
	2.55617487
	Imidazopyrimidines
	UP

	NEG3893
	Cladospolide B
	0.0004094
	-1.6449897
	Macrolides and analogues
	DOWN

	POS9943
	Dihydrocorticosterone
	0.00044812
	-1.5631968
	Steroids and steroid derivatives
	DOWN

	NEG2949
	2-Hydroxycampholonic acid
	0.0005875
	-1.171454
	Prenol lipids
	DOWN

	NEG9426
	Tryptoquivaline H
	0.00046734
	-1.4833161
	---
	DOWN

	POS2376
	1,3-Benzodioxole-5,6-diamine
	0.00051305
	-1.0208094
	Benzodioxoles
	DOWN

	POS9428
	Tryptophyl-Glutamate
	0.0006473
	-1.1839843
	Carboxylic acids and derivatives
	DOWN

	NEG2720
	Phenylacetylglycine
	0.00095584
	-1.3765331
	Carboxylic acids and derivatives
	DOWN

	POS3811
	5-Hydroxyindoleacetic acid
	0.00101181
	2.83305554
	
	UP

	POS1189
	4-Hydroxybenzonitrile
	0.00077805
	0.45896038
	Benzene and substituted derivatives
	UP

	NEG7782
	1,10,11,12-guaianetetrol
	0.00088496
	-1.1398096
	---
	DOWN


