Table S1. Comparison of the bacterial genus with significant difference of the top 25 genus between the AD groups 

	
	Mild group (n=6)
	Moderate group (n=33)
	Severe group (n=23)

	Genus Level
	Median
(IQR)
	β
(95% CI)
	Median
(IQR)
	β
(95% CI)
	P value
	Median
(IQR)
	β
(95% CI)
	P value

	Clostridium sensu stricto
	0.088 
(0.040, 0.27)
	0 (Ref)
	0.012
(0.00018, 0.097)
	0.012
(0.00018, 0.097)
	0.098
	0.0017 (0.000036, 0.021)
	 -23.07 
(-37.12, -8.96)
	0.001

	Parabacteroides 
	0 (0, 0)
	0 (Ref)
	0 
(0, 0.000053)
	0 
(0, 0.000053)
	0.023
	0 (0, 0.00018)
	14.91 
(6.63, 1.92)
	0.024

	Collinsella 
	0.0031 (0.00019, 0.0084)
	0 (Ref)
	0 (0, 0.00018)
	0
(0, 0.00018)
	0.034
	0 (0, 0.0013)
	 -14.20 
(-26.52, -1.88)
	0.024

	Bacteroides 
	0.00014 
(0, 0.13)
	0 (Ref)
	0.00028
(0.000036, 0.0031)
	0.00028 (0.000036, 0.0031)
	0.36
	0.0013 (0.00028, 0.49)
	15.27
(-0.047, 30.59)
	0.051



Data are presented as median and IQR, and rank transformation performed to normalize the relative abundance of the gut microbiota in all samples.  
General Linear models performed to compare the Moderate or Severe groups to the Mild group (reference) adjusting for potential confounders (i.e., age, feeding mode, and mode of delivery). IQR, Inter Quartile Range.



	
	Mild group (n=6)
	Moderate group (n=33)
	Severe group (n=23)

	Functional pathways 
	Median
(IQR)
	β
(95% CI)
	Median
(IQR)
	β
(95% CI)
	P
value
	Median
(IQR)
	β
(95% CI)
	P value

	Sphingolipid_metabolism
	0.00073
(0.00058, 0.0018)
	0 (Ref)
	0.0013 (0.00084, 0.0020)
	0.199 (-0.034, 0.433)
	0.094
	0.0019
 (0.00092, 0.0033)
	0.276 (0.043, 0.510)
	0.02

	Staphylococcus_aureus_infection
	0.00014
(0.000045, 0.00020)
	0 (Ref)
	0.000077 (0.000035, 0.00013)
	 -0.167
(-0.592, 0.259)
	0.442
	0.000022 (0.000014,0.000047)
	 -0.577 (-1.002, -0.152)
	0.008

	Carbon_fixation_in_photosynthetic_organisms1
	0.0057
(0.0056, 0.0060)
	0 (Ref)
	0.0057 (0.0055, 0.0061)
	5.658 (-8.953, 20.268)
	0.448
	0.0062 (0.0058, 0.0065)
	14.73 (0.134, 29.334)
	0.048

	Glycosphingolipid_biosynthesis_-_globo_series1
	0.00037
(0.00034, 0.0016)
	0 (Ref)
	0.00048 (0.00038, 0.00096)
	8.653
 (-6.239, 23.544)
	0.255
	0.00064 (0.00046, 0.0019)
	15.472 (0.592, 30.352)
	0.042


Table S2. Comparison of the bacterial functional pathways with significant difference between the AD groups 

Data are presented as median and IQR, and log transformation or rank transformation preformed to normalize the alpha diversity of the gut microbiota in all samples. General Linear models performed to compare the Moderate or Severe groups to the Mild group (reference) adjusting for potential confounders (i.e., age, feeding mode, and mode of delivery). IQR, Inter Quartile Range.
1, rank transformation performed in the statistical analysis.
