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Fig. S1 The microbial community and composition of rumen and feces. A Principal coordinate analysis of the two rumen clusters. B Principal coordinate analysis of the two gut clusters. C Dominant genera across all rumen and gut samples.
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Fig. S2 The main bacteria in the rumen and gut of cows. A The main bacteria in the rumen. B The main bacteria in the gut. The bacteria in red were identified as the shared dominant bacteria in the both group (the relative abundance in both groups > 5%).
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Fig. S3 The microbial association between meconium, rumen and feces. A Principal coordinate analysis of microbiome of rumen and feces in the EPG and PPG. B Wayne diagram showing the microbial intersection of the rumen, feces, and meconium in the EPG and PPG. C The microbial origin of meconium using SourceTracker.
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Fig. S4 Principal coordinate analysis of microbiome of meconium in the EPG and PPG
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Fig. S5 The microbial α- diversity of rumen, feces and meconium between the EPG and PPG. A The comparison of Chao1 index between the groups. B The comparison of Shannon index between the groups. RF = rumen fluid; FE = feces; ME = meconium.
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Fig. S6 Relative abundances of bacterial communities at the species level. A Relative abundance of bacterial communities at the species level in the rumen of EPG and PPG. B Relative abundances of bacterial communities at the species level in the feces of EPG and PPG. C Relative abundances of bacterial communities at the species level in the meconium of EPG and PPG.
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Fig. S7 The difference of KEGG metabolic function attached to meconium microbiome between the EPG and PPG. A Significantly different KEGG pathways related to metabolism of meconium microbiota in the EPG and PPG. B Heatmap depicting the difference of microbial hosts of metabolic functions at the species level in the meconium.
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Fig. S8 The abundance of MGE class in the rumen, feces and meconium between the EPG and PPG. A The total abundance of MGEs. B The abundance of integrall. C The abundance of ICEberg. D The abundance of ISFinder. E The abundance of Plasmid. TPM = Transcripts per million
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Fig. S9 Volcano map of metabolites identified by the metabolome of rumen, feces and meconium between the EPG and PPG. A The identification of signature metabolites in the rumen. B The identification of signature metabolites in the feces. C The identification of signature metabolites in the meconium.
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Fig. S10 The identification of metabolites of rumen, feces and meconium from different sources. A The source of rumen metabolites. B The source of feces metabolites. C The source of meconium metabolites.
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Fig. S11 The enrichment of fecal core metabolites. A Metabolic pathway enrichment analysis of differential core metabolites in the feces. B The pathway enrichment analysis of metabolites and its association network in the feces. The major metabolic pathways are marked in orange nodes and the nodes of signature metabolites are marked in red (enriched in the EPG) or blue (enriched in the PPG) in the association network. 


Table S1. Comparison of phenotypes of cows between the RUE1 and RUE2
	Items
	mean
	SEM
	P

	
	RUE1
	RUE2
	
	

	Performance
	
	
	
	

	305-day milk yield/kg
	10007.03 
	9505.68 
	190.22 
	0.047 

	Yearly milk yield/kg 
	9485.23 
	8998.86 
	129.35 
	0.063 

	Peak milk yield/kg
	46.72 
	43.66 
	0.62 
	0.015 

	Peak days
	55.36 
	57.26 
	1.57 
	0.550 

	Average daily milk yield/kg
	33.81 
	32.26 
	0.42 
	0.071 

	Individuals characteristics
	
	
	
	

	Parity
	1.86 
	1.74 
	0.05 
	0.237 

	Gestation period
	276.57 
	276.64 
	0.29 
	0.909 

	Weight
	748.38 
	728.28 
	4.68 
	0.160 

	Body condition score
	3.36 
	3.37 
	0.02 
	0.813 




Table S2. Comparison of phenotypes of cows between the GUE1 and GUE2
	Items
	mean
	SEM
	P

	
	GUE1
	GUE2
	
	

	Performance
	
	
	
	

	305-day milk yield/kg
	9880.23 
	9579.63 
	114.02 
	0.228 

	Yearly milk yield/kg 
	9326.78 
	9101.03 
	123.40 
	0.384 

	Peak milk yield/kg
	45.52 
	44.47 
	0.62 
	0.398 

	Peak days
	56.83 
	56.14 
	2.19 
	0.829 

	Average daily milk yield/kg
	33.46 
	32.45 
	0.42 
	0.234 

	Individuals characteristics
	
	
	
	

	Parity
	1.73 
	1.84 
	0.05 
	0.294 

	Gestation period
	276.75 
	276.40 
	0.25 
	0.580 

	Weight
	739.73 
	736.33 
	4.79 
	0.725 

	Body condition score
	3.36 
	3.37 
	0.02 
	0.789 




Table S3. Comparison of phenotypes of cows between the EPG and PPG
	Items
	mean
	SEM
	P

	
	RUE1-GUE1
	RUE1-GUE1
	
	

	Performance
	
	
	
	

	305-day milk yield/kg
	10935.28 
	9592.41 
	146.98 
	0.000 

	Yearly milk yield/kg 
	10378.47 
	9130.58 
	223.32 
	0.003 

	Peak milk yield/kg
	49.77 
	45.78 
	1.42 
	0.164 

	Peak days
	58.71 
	61.64 
	5.86 
	0.808 

	Average daily milk yield/kg
	36.93 
	32.48 
	0.55 
	0.000 

	Individual characteristics
	
	
	
	

	Parity
	2.21 
	2.00 
	0.17 
	0.546 

	Gestation period
	275.93 
	273.79 
	0.71 
	0.136 

	Weight
	759.29 
	721.46 
	17.79 
	0.296 

	Body condition score
	3.36 
	3.32 
	0.08 
	0.825 
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