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Table S1 
The composition of LFMATA, a modified LAMVAB medium
	Components
	Concentration

	Glucose
	20 g/L

	Peptone
	10 g/L

	Yeast extract
	5 g/L

	Beef extract
	10 g/L

	Anhydrous sodium acetate
	2 g/L

	Hydrogen diamine citrate
	2 g/L

	K2HPO4·3H2O
	2.6 g/L

	MgSO4·7H2O
	0.5 g/L

	MnSO4·H2O
	0.25 g/L

	Tween-80
	1 g/L

	Agar
	20 g/L

	Vancomycin
	20 mg/L

	Gentamicin
	64 mg/L

	Streptomycin
	256 mg/L

	pH
	5.0 ± 0.1

	Distilled water
	1 L



Table S2 
Genomic information and detailed sources of 109 L. fermentum strains involved in this article
	Strain
	 Total length (Mb)
	GC%
	CDS
	Species
	Isolation source
	Geographic area
	Province
	City
	Detailed information
	Age
	Gender
	Ethnicity

	3872 (model)
	2.33049
	50.5599
	2111
	Lactobacillus fermentum
	human breast milk
	\
	\
	\
	\
	\
	\
	\

	CECT5716 (model)
	2.10045
	51.5
	1631
	Lactobacillus fermentum
	human breast milk
	\
	\
	\
	\
	\
	\
	\

	IFO3956 (model)
	2.09869
	51.5
	1916
	Lactobacillus fermentum
	Egyptian Ras cheese
	\
	\
	\
	\
	\
	\
	\

	VRI003 (model)
	1.9493
	52
	1817
	Lactobacillus fermentum
	\
	\
	\
	\
	\
	\
	\
	\

	AH451
	1.92004
	52.162
	1901
	Lactobacillus fermentum
	human fece
	East China
	Anhui
	Haozhou city
	Dashouxin village, Shihe town, Qiaocheng district, Haozhou city, Anhui province
	6
	female
	han

	AH471
	1.983962
	51.9
	1916
	Lactobacillus fermentum
	human fece
	East China
	Anhui
	Haozhou city
	Dashouxin village, Shihe town, Qiaocheng district, Haozhou city, Anhui province
	86
	male
	han

	CQ272
	1.973607
	52.08
	1977
	Lactobacillus fermentum
	human fece
	Southwest China
	Chongqing
	Chongqing
	Nanan district, Chongqing city
	73
	female
	han

	CQ61
	2.011778
	51.93
	1964
	Lactobacillus fermentum
	human fece
	Southwest China
	Chongqing
	Chongqing
	Nanan district, Chongqing city
	77
	male
	han

	CQ71
	2.034302
	51.987
	1983
	Lactobacillus fermentum
	human fece
	Southwest China
	Chongqing
	Chongqing
	Nanan district, Chongqing city
	67
	male
	han

	CQ91
	1.91
	52.3
	1986
	Lactobacillus fermentum
	human fece
	Southwest China
	Chongqing
	Chongqing
	Nanan district, Chongqing city
	53
	female
	han

	FJ112
	2.015384
	51.72
	2002
	Lactobacillus fermentum
	human fece
	East China
	Fujian
	Ningde
	Pingnan county, Ningde city, Fujian province
	1
	male
	han

	FJ12
	1.969459
	52.125
	1906
	Lactobacillus fermentum
	human fece
	East China
	Fujian
	Ningde
	Pingnan county, Ningde city, Fujian province
	1
	male
	han

	FJ16
	2.00127
	51.972
	1973
	Lactobacillus fermentum
	human fece
	East China
	Fujian
	Ningde
	Pingnan county, Ningde city, Fujian province
	1
	male
	han

	FJ181
	2.110157
	51.571
	2008
	Lactobacillus fermentum
	human fece
	East China
	Fujian
	Ningde
	Pingnan county, Ningde city, Fujian province
	1
	male
	han

	FJ191
	1.964027
	52.011
	2003
	Lactobacillus fermentum
	human fece
	East China
	Fujian
	Ningde
	Pingnan county, Ningde city, Fujian province
	1
	female
	han

	GD111
	1.983958
	52.04
	1980
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	77
	male
	han

	GD121
	1.985253
	52.05
	1972
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	46
	male
	han

	GD131
	1.979319
	52.07
	1969
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	12
	male
	han

	GD181
	1.962846
	52.11
	1959
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	42
	male
	han

	GD223
	2.077208
	51.63
	2097
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	10
	male
	han

	GD331
	1.922951
	52.14
	1926
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	86
	male
	han

	GD351
	2.053515
	51.82
	2088
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	77
	female
	han

	GD363
	2.082809
	51.57
	2121
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	78
	female
	han

	GD611
	2.035065
	51.83
	2014
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	74
	male
	han

	GD661
	2.087264
	51.56
	2078
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	9
	male
	han

	GD673
	2.036044
	51.79
	2022
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	64
	female
	han

	GD712
	2.071553
	51.81
	2045
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	72
	female
	han

	GD723
	1.947764
	52.02
	1942
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	70
	female
	han

	GD741
	1.949121
	52.02
	1941
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	10
	male
	han

	GD752
	1.930005
	52.24
	1903
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	68
	male
	han

	GD762
	2.010427
	52.17
	1994
	Lactobacillus fermentum
	human fece
	South China
	Guangdong
	Lianzhou
	Shuntouling village, Shantang town, Lianzhou city, Qingyuan city, Guangdong province
	65
	female
	han

	GS504
	1.958086
	52.216
	1859
	Lactobacillus fermentum
	human fece
	Northwest China
	Gansu
	Zhangye
	Qingxiang village, Sunan county, Zhangye city, Gansu province
	13
	male
	zang

	GX51
	1.953285
	51.89
	1960
	Lactobacillus fermentum
	human fece
	South China
	Guangxi
	Hechi
	Changshou village, Jiazhuan township, Bama county, Hechi City, Guangxi province
	83
	female
	han

	HM107
	2.035179
	51.68
	2069
	Lactobacillus fermentum
	human fece
	Central China 
	Hunan
	Huaihua
	Mayang miao autonomous county, Huaihua city, Hunan province
	87
	female
	miao

	HM301
	1.98874
	51.924
	1939
	Lactobacillus fermentum
	human fece
	Central China 
	Hunan
	Huaihua
	Mayang miao autonomous county, Huaihua city, Hunan province
	71
	female
	miao

	HM311
	1.925204
	52.098
	1891
	Lactobacillus fermentum
	human fece
	Central China 
	Hunan
	Huaihua
	Mayang miao autonomous county, Huaihua city, Hunan province
	65
	\
	miao

	HM321
	1.97109
	52.056
	1916
	Lactobacillus fermentum
	human fece
	Central China 
	Hunan
	Huaihua
	Mayang miao autonomous county, Huaihua city, Hunan province
	
	female
	miao

	HM661
	1.931465
	52.282
	1863
	Lactobacillus fermentum
	human fece
	Central China 
	Hunan
	Huaihua
	Mayang miao autonomous county, Huaihua city, Hunan province
	50
	female
	miao

	JX111
	2.049902
	51.863
	2014
	Lactobacillus fermentum
	human fece
	Central China 
	Jiangxi
	Shangrao
	Yanxia village, Poyang county, Shangrao city, Jiangxi province
	61
	female
	han

	JX121
	1.973114
	52.182
	1878
	Lactobacillus fermentum
	human fece
	Central China 
	Jiangxi
	Shangrao
	Yanxia village, Poyang county, Shangrao city, Jiangxi province
	72
	male
	han

	JX192
	2.049329
	52.025
	1933
	Lactobacillus fermentum
	human fece
	Central China 
	Jiangxi
	Shangrao
	Yanxia village, Poyang county, Shangrao city, Jiangxi province
	71
	female
	han

	JX201
	2.021685
	51.915
	1959
	Lactobacillus fermentum
	human fece
	Central China 
	Jiangxi
	Shangrao
	Yanxia village, Poyang county, Shangrao city, Jiangxi province
	73
	female
	han

	JX61
	1.963315
	52.155
	1906
	Lactobacillus fermentum
	human fece
	Central China 
	Jiangxi
	Shangrao
	Yanxia village, Poyang county, Shangrao city, Jiangxi province
	12
	female
	han

	NM232
	1.973519
	52.107
	1887
	Lactobacillus fermentum
	human fece
	North China
	Inner Mongolia autonomous region
	Hulunbuir
	Hulunbuir, Inner Mongolia autonomous region
	51
	female
	meng

	NM241
	1.867068
	52.487
	1828
	Lactobacillus fermentum
	human fece
	North China
	Inner Mongolia autonomous region
	Hulunbuir
	Hulunbuir, Inner Mongolia autonomous region
	51
	male
	meng

	NM271
	2.104537
	51.587
	1922
	Lactobacillus fermentum
	human fece
	North China
	Inner Mongolia autonomous region
	Hulunbuir
	Hulunbuir, Inner Mongolia autonomous region
	41
	female
	meng

	NT753
	2.107499
	51.62
	2103
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu province
	Nantong
	Zhogxinsha village, Nantong city, Jiangsu province
	91
	female
	han

	NX642
	2.050731
	51.76
	2096
	Lactobacillus fermentum
	human fece
	Northwest China
	Ningxia
	Yinchuan
	Jinxing village, Helan county, Yinchuan city, Ningxia province
	58
	male
	han

	NX657
	2.257901
	51.14
	2315
	Lactobacillus fermentum
	human fece
	Northwest China
	Ningxia
	Yinchuan
	Jinxing village, Helan county, Yinchuan city, Ningxia province
	65
	female
	han

	NX681
	2.02146
	51.92
	2046
	Lactobacillus fermentum
	human fece
	Northwest China
	Ningxia
	Yinchuan
	Jinxing village, Helan county, Yinchuan city, Ningxia province
	17
	male
	han

	QH161
	1.933043
	52.17
	1901
	Lactobacillus fermentum
	human fece
	Northwest China
	Qinghai
	Xining
	Xining city, Qinghai province
	10
	female
	han

	QH181
	1.936134
	52.135
	1866
	Lactobacillus fermentum
	human fece
	Northwest China
	Qinghai
	Xining
	Xining city, Qinghai province
	46
	male
	han

	QH221
	1.959191
	52.156
	1872
	Lactobacillus fermentum
	human fece
	Northwest China
	Qinghai
	Xining
	Xining city, Qinghai province
	38
	female
	han

	QH495
	1.947097
	52.214
	1861
	Lactobacillus fermentum
	human fece
	Northwest China
	Qinghai
	Huangnanzhou
	Tongren county, Huangnanzhou city, Qinghai province
	33
	male
	han

	QH804
	2.108428
	51.493
	1923
	Lactobacillus fermentum
	human fece
	Northwest China
	Qinghai
	Huangnanzhou
	Zequ town, Zeku county, Huangnan Tibetan autonomous prefecture, Qinghai province
	\
	male
	zang

	QH837
	2.159499
	51.436
	2022
	Lactobacillus fermentum
	human fece
	Northwest China
	Qinghai
	Huangnanzhou
	Zeku county, Huangnan Tibetan autonomous prefecture, Qinghai province
	37
	male
	zang

	SD381
	1.957259
	52.314
	2059
	Lactobacillus fermentum
	human fece
	East China
	Sichuan
	Dujiangyan
	Qingtian village, Qingcheng mountain town, Dujiangyan city, Sichuan province
	\
	female
	han

	SH101
	2.064394
	51.931
	2005
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai 
	82
	female
	han

	SH131
	2.045336
	51.73
	2066
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Heze
	Juye county, Heze city, Shandong province
	1
	female
	han

	SH171
	2.056894
	51.845
	1951
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	86
	female
	han

	SH251
	1.930566
	52.22
	1922
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	86
	female
	han

	SH272
	1.987704
	51.94
	1964
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	85
	female
	han

	SH281
	1.96091
	52.04
	1947
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	85
	female
	han

	SH371
	2.023529
	51.8
	2020
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	83
	female
	han

	SH43
	1.947462
	52.342
	1866
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	86
	female
	han

	SH54
	2.026251
	51.816
	1954
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	85
	female
	han

	SH65
	2.035882
	51.787
	1951
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	87
	male
	han

	SH95
	2.087559
	51.657
	1996
	Lactobacillus fermentum
	human fece
	East China
	Shanghai
	Shanghai
	Century nursing home, 270 zhengxiu road, Yangpu district, Shanghai
	90
	male
	han

	SL1321
	1.885286
	52.07
	1865
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	72
	female
	han

	SL185
	2.127545
	51.32
	2146
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	52
	female
	han

	SL211
	1.975867
	52.107
	1910
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	78
	male
	han

	SL2213
	1.953168
	52.214
	1868
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	55
	male
	han

	SL241
	1.980236
	51.933
	1874
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	75
	female
	han

	SL271
	1.892259
	52.436
	1828
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	68
	female
	han

	SL292
	1.996618
	52.056
	1920
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	76
	female
	han

	SL312
	2.059861
	51.71
	2090
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	68
	female
	han

	SL521
	1.883842
	52.34
	1852
	Lactobacillus fermentum
	human fece
	East China
	Shandong
	Laizhou
	Fengmaozhai village, Jincheng town, Laizhou city, Shandong province
	60
	male
	han

	SP241
	1.890399
	52.275
	1863
	Lactobacillus fermentum
	human fece
	Southwest China
	Sichuan
	Meishan
	Maodian village, Pengxi town, Pengshan county, Meishan city, Sichuan province
	100
	female
	han

	SP331
	1.940669
	52.329
	1839
	Lactobacillus fermentum
	human fece
	Southwest China
	Sichuan
	Meishan
	Maodian village, Pengxi town, Pengshan county, Meishan city, Sichuan province
	54
	male
	han

	WX111
	2.022235
	51.88
	2026
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	78
	female
	han

	WX112
	2.021786
	51.88
	2017
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	78
	female
	han

	WX113
	2.020754
	51.87
	2007
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	78
	female
	han

	WX114
	2.020046
	51.87
	2018
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	78
	female
	han

	WX115
	2.01993
	51.87
	1999
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	78
	female
	han

	WX11
	1.925893
	52.267
	1874
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	80
	\
	han

	WX121
	1.971969
	51.987
	1903
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	84
	female
	han

	WX141
	1.961175
	52.208
	1854
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	78
	male
	han

	WX183
	1.985916
	52.096
	1896
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	81
	male
	han

	WX213
	1.922467
	52.288
	1828
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	90
	female
	han

	WX252
	2.020009
	51.891
	1951
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	84
	female
	han

	WX61
	1.9747
	52.131
	1877
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	81
	female
	han

	WX91
	2.005265
	51.936
	1941
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Wuxi city
	Xuelang new nursing home in Wuxi city, Jiangsu province
	85
	female
	han

	XC263
	1.964818
	52.232
	1900
	Lactobacillus fermentum
	human fece
	Northwest China
	 Xinjiang
	Changji
	Geological village, Changji city, Xinjiang province
	56
	female
	han

	XC32
	2.086295
	51.69
	2100
	Lactobacillus fermentum
	human fece
	Northwest China
	 Xinjiang
	Changji
	Changji city, Xinjiang province
	2
	female
	hui

	XC416
	1.942235
	52.261
	1837
	Lactobacillus fermentum
	human fece
	Northwest China
	 Xinjiang
	Changji
	Changji city, Xinjiang province
	26
	female
	hui

	XC61
	2.116212
	51.45
	2131
	Lactobacillus fermentum
	human fece
	Northwest China
	 Xinjiang
	Changji
	Changji city, Xinjiang province
	5
	male
	hui

	XS212
	1.937229
	52.322
	1898
	Lactobacillus fermentum
	human fece
	Northwest China
	Xinjiang
	Changji
	Laowan village, Laowan town, Shawan county, Taicheng district, Xinjiang province
	53
	female
	han

	XS71
	2.02987
	51.59
	2061
	Lactobacillus fermentum
	human fece
	Northwest China
	Xinjiang
	Changji
	Laowan village, Laowan town, Shawan county, Taicheng district, Xinjiang province
	11
	male
	wei

	XW241
	2.148222
	51.724
	2012
	Lactobacillus fermentum
	human fece
	Northwest  China
	Xinjiang
	Changji
	Hattu buhu town, Usu city, Changji city, Xinjiang province
	45
	female
	meng

	XW331
	1.959917
	52.17
	2010
	Lactobacillus fermentum
	human fece
	Northwest  China
	Xinjiang
	Changji
	Hattu buhu town, Usu city, Changji city, Xinjiang province
	36
	female
	han

	XW341
	1.965164
	52.17
	2022
	Lactobacillus fermentum
	human fece
	Northwest China
	Xinjiang
	Changji
	Hattu buhu town, Usu city, Changji city, Xinjiang province
	57
	female
	han

	XW391
	2.010074
	51.63
	1998
	Lactobacillus fermentum
	human fece
	Northwest China
	Xinjiang
	Changji
	Hattu buhu town, Usu city, Changji city, Xinjiang province
	7
	female
	han

	XW411
	2.007773
	51.92
	1989
	Lactobacillus fermentum
	human fece
	Northwest China
	Xinjiang
	Changji
	Hattu buhu town, Usu city, Changji city, Xinjiang province
	8
	male
	meng

	XW463
	2.026653
	51.908
	2035
	Lactobacillus fermentum
	human fece
	Northwest China
	Xinjiang
	Changji
	Hattu buhu town, Usu city, Changji city, Xinjiang province
	48
	female
	meng

	YC74
	1.998299
	52.046
	2013
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Yancheng
	Yancheng city, Jiangsu province
	\
	female
	han

	YZ156
	1.863906
	52.3
	1872
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Haikou
	Huangzhu village, Jinjiang town, Chengmai county, Haikou city, Hainan province
	60
	male
	han

	YZ1610
	1.969128
	52.2
	1995
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Haikou
	Huangzhu village, Jinjiang town, Chengmai county, Haikou city, Hainan province
	59
	male
	han

	YZ96
	1.970882
	51.9
	1947
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Yangzhou
	Yangzhou city, Jiangsu province
	63
	male
	han

	YZ9
	1.972971
	51.9
	1985
	Lactobacillus fermentum
	human fece
	East China
	Jiangsu
	Yangzhou
	Yangzhou city, Jiangsu province
	63
	male
	han






[image: ]
Fig. S1 heatmap based on average nucleotide identity (ANI) scores of L. fermentum. The color gradation from deep red to blue light red indicates a decrease in genome-genome similarity; rows and columns were clustered using Euclidean distance and complete-linkage clustering.	Comment by Zhu L: ?	Comment by Administrator: Thank you for your suggestion and “red to blue” has been revised as “deep red to light red”.



Table S3 
PERMANOVA and pairwise comparison results of gut microbiota
	Pairs
	F model
	R2
	P value

	Normal vs DSS
	0.7481986
	0.0507315
	0.533

	Normal vs L. fermentum FWXBH115
	5.5116473
	0.2824799
	0.004

	Normal vs L. fermentum FGDLZR121
	2.2952868
	0.1408559
	0.086

	Normal vs L. fermentum FXJCJ61
	5.6885194
	0.2889257
	0.009

	Normal vs L. fermentum CECT5716
	6.2820125
	0.3097332
	0.006

	DSS vs L. fermentum FWXBH115
	2.616658
	0.157472
	0.048

	DSS vs L. fermentum FGDLZR121
	1.3932418
	0.09051
	0.226

	DSS vs L. fermentum FXJCJ61
	3.1089182
	0.1817133
	0.025

	DSS vs L. fermentum CECT5716
	3.2457648
	0.1882065
	0.011

	L. fermentum FWXBH115 vs L. fermentum FGDLZR121
	0.6988826
	0.0475466
	0.619

	L. fermentum FWXBH115 vs L. fermentum FXJCJ61
	2.0838811
	0.1295633
	0.066

	L. fermentum FWXBH115 vs L. fermentum CECT5716
	3.3925604
	0.1950581
	0.007

	L. fermentum FGDLZR121 vs L. fermentum FXJCJ61
	0.5410082
	0.0372057
	0.689

	L. fermentum FGDLZR121 vs L. fermentum CECT5716
	1.8631148
	0.1174495
	0.115

	L. fermentum FXJCJ61 vs L. fermentum CECT5716
	2.4858405
	0.1507864
	0.044



Table S4
 COG categories existed only in L. fermentum FXJCJ61.
	COG function classification
	Description
	Catalogue

	COG2184
	Protein involved in cell division
	[D]

	COG0119
	Isopropylmalate/homocitrate/citramalate synthases
	[E]

	COG0685
	5,10-methylenetetrahydrofolate reductase
	[E]

	COG3620
	Predicted transcriptional regulator with C-terminal CBS domains
	[K]

	COG3279
	Response regulator of the LytR/AlgR family
	[KT]

	COG4570
	Holliday junction resolvase
	[L]

	COG5527
	Protein involved in initiation of plasmid replication
	[L]

	COG5271
	AAAATPase containing vonWillebrandfactortypeA(vWA)domain
	[R]

	COG3600
	Uncharacterized phage-associated protein
	[S]

	COG4495
	Uncharacterized protein conserved in bacteria
	[S]

	COG4499
	Predicted membrane protein
	[S]

	COG4679
	Phage-related protein
	[S]

	COG4707
	Uncharacterized protein conserved in bacteria
	[S]

	COG4842
	Uncharacterized protein conserved in bacteria
	[S]

	COG5416
	Uncharacterized integral membrane protein
	[S]

	COG5523
	Predicted integral membrane protein
	[S]

	COG2274
	ABC-typebacteriocin/lantibiotic exporters, contain an N-terminal double-glycine peptidase domain
	[V]




[image: ]
Fig. S2. Carbohydrate-Active Enzyme (CAZymes) database analysis. Differential distribution of active carbohydrate enzyme family genes in L. fermentum FWXBH115, FGDLZR121, FXJCJ61 and CECT5716. [A] The predicted enzymes class in L. fermentum. AAs (Auxiliary Activities): redox enzymes that act in conjunction with CAZymes; CBMs (Carbohydrate-Binding Modules): adhesion to carbohydrates; CEs (Carbohydrate Esterases): hydrolysis of carbohydrate esters; GHs (Glycoside Hydrolases): hydrolysis and/or rearrangement of glycosidic bonds; GTs (Glycosyl Transferases): formation of glycosidic bonds; PLs (Polysaccharide Lyases): non-hydrolytic cleavage of glycosidic bonds; [B] The predicted enzymes family in L. fermentum; [C] Information of obvious different CAZy_family in L. fermentum FXJCJ61.


[image: ]
Fig. S3. Standard curve obtained from serially diluted L. fermentum pure genomic DNA. The minimum detection limit concentration was 104 CFU/mL.
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Table S1 


 


The composition of LFMATA, a modified LAMVAB medium


 


Components


 


Concentration


 


G


lucose


 


20 g/L


 


P


eptone


 


10 g/L


 


Y


east extract


 


5 g/L


 


B


eef extract


 


10 g/L


 


A


nhydrous sodium acetate


 


2 g/L


 


H


ydrogen diamine 


citrate


 


2 g/L


 


K


2


HPO


4


·3H


2


O


 


2.6 g/L


 


MgSO


4


·7H


2


O


 


0.5 g/L


 


MnSO


4


·H


2


O


 


0.25 g/L


 


Tween


-


80


 


1 g/L


 


A


gar


 


20 g/L


 


V


ancomycin


 


20 mg/L


 


G


entamicin


 


64 mg/L


 


S


treptomycin


 


256 mg/L


 


pH


 


5.0 ± 0.1


 


D


istilled water


 


1


 


L


 


 


Table S2 


 


Genomic information and detailed sources of 109 


L. fermentum


 


strains involved in this article


 


S


train


 


 


T


otal 


length 


(Mb)


 


GC%


 


CD


S


 


S


pecies


 


I


solation 


source


 


G


eographic 


area


 


P


rovinc


e


 


C


ity


 


D


etailed information


 


A


g


e


 


G


ender


 


E


thni


city


 


3872 


(model)


 


2.33049


 


50.55


99


 


21


11


 


Lactobacillus 


fermentum


 


human 


breast 


milk


 


\


 


\


 


\


 


\


 


\


 


\


 


\


 


CECT571


6 (model)


 


2.10045


 


51.5


 


16


31


 


Lactobacillus 


fermentum


 


human 


breast 


milk


 


\


 


\


 


\


 


\


 


\


 


\


 


\


 


IFO3956 


(model)


 


2.09869


 


51.5


 


19


16


 


Lactobacillus 


fermentum


 


Egyptian 


Ras 


cheese


 


\


 


\


 


\


 


\


 


\


 


\


 


\


 


VRI003 


(model)


 


1.9493


 


52


 


18


17


 


Lactobacillus 


fermentum


 


\


 


\


 


\


 


\


 


\


 


\


 


\


 


\


 


AH451


 


1.92004


 


52.16


2


 


19


01


 


Lactobacillus 


fermentum


 


human 


fece


 


East China


 


Anhui


 


Haoz


hou 


city


 


Dashouxin village, Shihe town, 


Qiaocheng district, Haozhou


 


city, 


Anhui province


 


6


 


female


 


han


 


AH471


 


1.983962


 


51.9


 


19


16


 


Lactobacillus 


fermentum


 


human 


fece


 


East China


 


Anhui


 


Haoz


hou 


city


 


Dashouxin village, Shihe town, 


Qiaocheng district, Haozhou city, 


Anhui province


 


86


 


male


 


han


 


CQ272


 


1.973607


 


52.08


 


19


77


 


Lactobacillus 


fermentum


 


human 


fece


 


Southwest 


China


 


Chongq


ing


 


Chon


gqing


 


Nanan district, Chongqing city


 


73


 


female


 


han


 


CQ61


 


2.011778


 


51.93


 


19


64


 


Lactobacillus 


fermentum


 


human 


fece


 


Southwest 


China


 


Chongq


ing


 


Chon


gqing


 


Nanan


 


district, Chongqing city


 


77


 


male


 


han


 


CQ71


 


2.034302


 


51.98


7


 


19


83


 


Lactobacillus 


fermentum


 


human 


fece


 


Southwest 


China


 


Chongq


ing


 


Chon


gqing


 


Nanan district, Chongqing city


 


67


 


male


 


han


 


CQ91


 


1.91


 


52.3


 


19


86


 


Lactobacillus 


fermentum


 


human 


fece


 


Southwest 


China


 


Chongq


ing


 


Chon


gqing


 


Nanan district, Chongqing city


 


53


 


female


 


han


 


FJ112


 


2.015384


 


51.72


 


20


02


 


Lactobacillus 


fermentum


 


human 


fece


 


East China


 


Fujian


 


Ning


de


 


Pingnan county, Ningde city, Fujian 


province


 


1


 


male


 


han


 


FJ12


 


1.969459


 


52.12


5


 


19


06


 


Lactobacillus 


fermentum


 


human 


fece


 


East China


 


Fujian


 


Ning


de


 


Pingnan county, Ningde city, Fujian 


province


 


1


 


male


 


han
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Components  Concentration  

G lucose  20 g/L  

P eptone  10 g/L  

Y east extract  5 g/L  

B eef extract  10 g/L  

A nhydrous sodium acetate  2 g/L  

H ydrogen diamine  citrate  2 g/L  

K 2 HPO 4 ·3H 2 O  2.6 g/L  

MgSO 4 ·7H 2 O  0.5 g/L  

MnSO 4 ·H 2 O  0.25 g/L  

Tween - 80  1 g/L  

A gar  20 g/L  

V ancomycin  20 mg/L  

G entamicin  64 mg/L  

S treptomycin  256 mg/L  

pH  5.0 ± 0.1  

D istilled water  1   L  

  Table S2    Genomic information and detailed sources of 109  L. fermentum   strains involved in this article  

S train    T otal  length  (Mb)  GC%  CD S  S pecies  I solation  source  G eographic  area  P rovinc e  C ity  D etailed information  A g e  G ender  E thni city  

3872  (model)  2.33049  50.55 99  21 11  Lactobacillus  fermentum  human  breast  milk  \  \  \  \  \  \  \  

CECT571 6 (model)  2.10045  51.5  16 31  Lactobacillus  fermentum  human  breast  milk  \  \  \  \  \  \  \  

IFO3956  (model)  2.09869  51.5  19 16  Lactobacillus  fermentum  Egyptian  Ras  cheese  \  \  \  \  \  \  \  

VRI003  (model)  1.9493  52  18 17  Lactobacillus  fermentum  \  \  \  \  \  \  \  \  

AH451  1.92004  52.16 2  19 01  Lactobacillus  fermentum  human  fece  East China  Anhui  Haoz hou  city  Dashouxin village, Shihe town,  Qiaocheng district, Haozhou   city,  Anhui province  6  female  han  

AH471  1.983962  51.9  19 16  Lactobacillus  fermentum  human  fece  East China  Anhui  Haoz hou  city  Dashouxin village, Shihe town,  Qiaocheng district, Haozhou city,  Anhui province  86  male  han  

CQ272  1.973607  52.08  19 77  Lactobacillus  fermentum  human  fece  Southwest  China  Chongq ing  Chon gqing  Nanan district, Chongqing city  73  female  han  

CQ61  2.011778  51.93  19 64  Lactobacillus  fermentum  human  fece  Southwest  China  Chongq ing  Chon gqing  Nanan   district, Chongqing city  77  male  han  

CQ71  2.034302  51.98 7  19 83  Lactobacillus  fermentum  human  fece  Southwest  China  Chongq ing  Chon gqing  Nanan district, Chongqing city  67  male  han  

CQ91  1.91  52.3  19 86  Lactobacillus  fermentum  human  fece  Southwest  China  Chongq ing  Chon gqing  Nanan district, Chongqing city  53  female  han  

FJ112  2.015384  51.72  20 02  Lactobacillus  fermentum  human  fece  East China  Fujian  Ning de  Pingnan county, Ningde city, Fujian  province  1  male  han  

FJ12  1.969459  52.12 5  19 06  Lactobacillus  fermentum  human  fece  East China  Fujian  Ning de  Pingnan county, Ningde city, Fujian  province  1  male  han  

