Metabolites, gene expression and gut microbiota profiles suggest the putative mechanisms via which dietary creatine increases the serum taurine and g-ABA contents in Megalobrama amblycephala
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Supplementary table S1 Primers designed for qPCR in this study
	gene
	primer sequences (5'-3')
	 Fragment length (bp)

	ck
	F:5' TCCCAAAGCCTCAACGG 3'
	161

	
	R:5' TGAACCCAGACAACCTCC 3'
	

	gamt
	F:5' GGCGTATTCCAGAGGCT 3'
	106

	
	R:5' AGTGATTGTCAGGTAGGGTT 3'
	

	gatm
	F:5' TCGCACAGTGGAGGACA 3
	213

	
	R:5' TTGGGATCTTTGAAGGAGA 3'
	

	sardh
	F:5' TCTGCCTGTCTACAACGC 3'
	156

	
	R: 5' GCAAGTCCTGCCTCAAGT 3'
	

	adoa
	F: 5`-CGAGCAGGCTTATGTGACCT-3`
	149

	
	R: 5`-TGGAGACTTTCTTCGGTGGC-3`
	

	adob
	F: 5`-AAACCTAGAGACGGTGCCAG-3`
	92

	
	R: 5`-ACCGATCTCAGCATCGAAGG-3
	

	csad
	F: 5`-GCCGTAAGGTGGATTGCTTG-3`
	248

	
	R: 5`-TGGCGCCACCTTTGATAGTC-3`
	

	arg
	F:5' GAAGTGAACCCAAAGCA 3'
	81

	
	R:5' GCAGCCCAGTAACAGAT 3'
	

	odc1
	F:5' CATTGAAGGTGGAGGACG 3'
	106

	
	R:5' GACCGCATTGTGGAGCA 3'
	

	agmat
	F:5' ACGGGACGCCTTTCAGA 3'
	116

	
	R:5' TCCTCGGCTCCACTCAT 3'
	

	aoc1
	F:5' ACGAGAAAGGGACAATCA 3'
	184

	
	R:5' AAGGACCATCCAGCATAT 3'
	

	aldh
	F:5' TGGGCTTCATCAAACAA 3'
	187

	
	R:5' AAAGGCAGAACAGACATCA 3'
	

	gad
	F: 5`-GGTGCCTTTGATCCTTTGATCG-3`
	131

	
	R: 5`-TCGACTCCATTCAGCTTCCAC-3`
	


ck creatine kinase, gamt guanidinoacetate N-methyltransferase, gatm glycine amidinotransferas, sardh sarcosine dehydrogenase, adoa adob cysteamine dioxygenase, csad sulfinoalanine decarboxylase, arg arginase, odc1 ornithine decarboxylase1, agmat agmatinase, aoc1 diamine oxidase1, aldh aldehyde dehydrogenase, gad glutamate decarboxylase.
Supplementary table S2 Expression of genes related to the creatine metabolism
	item
	CD
	HCD
	BET
	CRE1

	ck
	1.00±0.12b
	0.54±0.08b
	0.61±0.21b
	4.45±1.61a

	gamt
	1.00±0.03a
	0.49±0.10b
	0.58±0.04b
	0.88±0.02a

	gatm
	1.01±0.13a
	0.43±0.00b
	0.53±0.01b
	0.87±0.14a

	sardh
	1.01±0.13a
	0.63±0.13b
	1.37±0.31a
	1.27±0.15a

	adoa
	1.01±0.17ab
	0.88±0.06b
	1.53±0.40a
	1.32±0.41a

	adob
	1.00±0.12a
	0.38±0.15b
	0.32±0.08b
	0.37±0.04b

	csad
	1.00±0.08a
	0.66±0.03b
	0.70±0.10b
	0.88±0.04a

	arg
	1.00±0.06a
	0.55±0.04c
	1.07±0.03a
	0.69±0.03b

	odc1
	1.00±0.09a
	0.77±0.08b
	0.76±0.05b
	0.51±0.14c

	agmat
	1.06±0.04a
	0.36±0.12c
	0.42±0.16c
	0.74±0.08b

	aoc1
	1.01±0.21ab
	0.84±0.17b
	0.84±0.18b
	1.16±0.15a

	aldh
	1.01±0.05a
	0.56±0.09c
	0.66±0.02bc
	0.68±0.04b

	gad
	1.01±0.14a
	0.55±0.13b
	0.69±0.05b
	1.14±0.01a


Values are presented as means of the entire group with standard deviation: The four groups are: CD control, HCD high-carbohydrate, BET 1.2% betaine supplementation, CRE1 1.2% betaine + 0.5%creatine supplementation, CRE2 1.2% betaine + 1%creatine supplementation, CRE3 1.2% betaine + 2% creatine supplementation ck creatine kinase, gamt guanidinoacetate N-methyltransferase, gatm glycine amidinotransferas, sardh sarcosine dehydrogenase, adoa adob cysteamine dioxygenase, csad sulfinoalanine decarboxylase, arg arginase, odc1 ornithine decarboxylase, agmat agmatinase, aoc1 diamine oxidase1, aldh aldehyde dehydrogenase, gad glutamate decarboxylase.Significant (P < 0.05) differences between groups (legend embedded in the table) are indicated by different letters.
Supplementary table S3 Concentration of metabolites related to the creatine metabolism
	item
	CD
	HCD
	BET
	CRE1

	Sar
	142.93±9.30a
	88.35±7.67b
	92.07±9.53b
	93.93±8.98b

	Gly
	163.95±13.79a
	141.30±6.69b
	166.49±15.11a
	173.64±12.75a

	Ser
	46.26±3.01c
	60.31±6.11b
	75.67±9.83a
	67.69±1.52b

	Cystha
	1.39±0.07a
	0.37±0.04b
	0.56±0.06c
	0.65±0.15c

	Tau
	695.80±53.42b
	664.54±62.11b
	707.26±111.78b
	857.78±88.65a

	Arg
	105.14±10.82c
	117.62±8.39ab
	110.00±4.06bc
	124.99±4.24a

	Orn
	474.34±80.49a
	246.26±23.47c
	374.85±52.10b
	490.24±50.85a

	g-ABA
	45.51±4.69d
	57.82±2.77c
	69.51±8.15b
	90.02±9.89a

	Glu
	30.58±1.11a
	30.13±0.93a
	27.99±0.59ab
	25.90±0.84b

	Cre
	57.57±12.36b
	38.64±3.43c
	44.94±5.07bc
	75.48±11.94a


Values are presented as means of the entire group with standard deviation: The four groups are: CD control, HCD high-carbohydrate, BET 1.2% betaine supplementation, CRE1 1.2% betaine+0.5%creatine supplementation, CRE2 1.2% betaine+1%creatine supplementation, CRE3 1.2% betaine+2% creatine supplementation Sar sarcosine, Gly glycine, Ser serine, Cystha cystathionine, Tau taurine, Arg arginine, Orn ornithine, g-ABA γ-aminobutyric acid, Glu glutamate. Significant (P<0.05) differences between groups (legend embedded in the table) are indicated by different letters.
