Table S1 The conditions of Liquid chromatography coupled to tandem mass spectrometry (UHPLC-MS/MS) system to detect branched chain fatty acids (BCFAs) of Small-tail Han Sheep and Tibetan sheep
	LC/MS
	Conditions
	Parameters

	LC
	Chromatographic column
	ACQUITY UPLC BEH C18 (100 × 2.1mm, 1.7μm) 

	
	Injection
	1μL

	
	Flow rate
	0.4mL/min

	
	Mobile phase
	A: 0.1% formic acid-water, B: acetonitrile/methanol (2:1)

	
	Gradient elute
	0 min A/B (35:65, V/V), 1 min A/B (24:65, V/V), 6 min A/B (15:85, V/V), 6.5 min A/B (15:85, V/V), 6.51 min A/B (35:65, V/V), 7 min A/B (35:65, V/V)

	MS
	Ionization source
	ESI

	
	Curtain gas
	35psi

	
	CAD
	medium

	
	Ion spray voltage
	-4500V

	
	Ionization temperature
	450℃

	
	Column temperature
	40℃

	
	Ion source gas I & II
	50psi

	
	 Quantitative methods
	MRM


Table S2 UPLC-MS/MS conditions for short chain fatty acids (SCFAs) of rumen contents in Small-tail Han Sheep and Tibetan sheep
	LC/MS
	Conditions
	Parameters

	LC
	Chromatographic column
	ACQUITY UPLC BEH C18 (100 × 2.1mm, 1.7μm) 

	
	Injection
	1μL

	
	Flow rate
	0.35mL/min

	
	Mobile phase
	A: 0.1% formic acid-water, B: acetonitrile/methanol (2:1)

	
	Gradient elute
	0 min A/B (75:25, V/V), 2 min A/B (75:25, V/V), 11 min A/B (45:55, V/V), 12 min A/B (75:25, V/V), 13 min A/B (75:25, V/V)

	MS
	Ionization source
	ESI

	
	Curtain gas
	35psi

	
	CAD
	medium

	
	Ion spray voltage
	-4500V

	
	Ionization temperature
	450℃

	
	Column temperature
	40℃

	
	Ion source gas I & II
	50psi

	
	 Quantitative methods
	MRM
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Figure S1 The alpha diversity of rumen microbiome in Small-tail Han Sheep and Tibetan sheep. ST, Small-tail Han Sheep; TS, Tibetan sheep. Six sheep per group. ** means significant difference (p < 0.01) between 2 group based on t test.
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Figure S2 The PCoA plot for sheep rumen microbiome. The beta diversity of rumen microbiome was represented by PCoA plot which based on Bray-Curtis distance. ST, Small-tail Han Sheep; TS, Tibetan sheep. Six sheep per group. Anosim statistic r and p values were showed in the upper right-hand corner.
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