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Supplementary Table S1 Additional information on primers used for qPCR analysis of immune cytokines and gut bacteria groups of weaned pig
	Target1
	Amplicon size, bp
	Tm (˚C)2
	Primer sequence (5’ to 3’)
	Reference3

	β-Actin
	179
	60
	F: CGAGGCTCAGAGCAAGAGAG
	XM_005670976.1

	
	
	
	R: GGTTGGCCTTAGGGTTCAGG
	

	IL-1β
	131
	60
	F: GCCCATCATCCTTGAAACGTG
	NM_214055.1

	
	
	
	R: GGAGAGCCTTCAGCATGTGT
	

	IL-6
	149
	60
	F: TAAGGGAAATGTCGAGGCCG
	NM_214399.1

	
	
	
	R: TCCACTCGTTCTGTGACTGC
	

	IL-10
	179
	60
	F: TCCGACTCAACGAAGAAGGC
	NM_214041.1

	
	
	
	R: AACTCTTCACTGGGCCGAAG
	

	TNF-α
	120
	60
	F: ATTCAGGGATGTGTGGCCTG
	NM_214022.1

	
	
	
	R: CCAGATGTCCCAGGTTGCAT
	

	16S rRNA
	200
	58
	F: CGGYCCAGACTCCTACGGG  
	Waititu et al. (2017) 

	
	
	
	R: TTACCGAGGCTGCTGGCAC
	

	Bifidobacterium spp.
	243
	63
	F: TCGCGTCYGGTGTGAAAG
	

	
	
	
	R: CCACATCCAGCRTCCAC
	

	Clostridium cluster IV
	240
	50
	F: GCACAAGCAGTGGAGT
	

	
	
	
	R: CTTCCTCCGTTTTGTCAA
	

	Enterobacteriaceae
	195
	63
	F: CATTGACGTTACCCGCAGAAGAAGC
	

	
	
	
	R: CTCTACGAGACTCAAGCTTGC
	

	Enterococcus spp.
	144
	63
	F: CCCTTATTGTTAGTTGCCATCATT
	

	
	
	
	R: ACTCGTTGTACTTCCCATTGT
	

	Lactobacillus spp.
	341
	62
	F: AGCAGTAGGGAATCTTCCA
	

	
	
	
	R: CACCGCTACACATGGAG
	


1 IL, interleukin; TNF-α, tumor necrosis factor-α.

2 Tm, annealing temperature. 

3 References of genes for immune cytokines are GenBank accession reference number.
Supplementary Material S1 Additional information on statistical analyses1
Growth performance, intestinal morphology, pH values, cytokine gene expression

Proc MIXED data = bp noclprint covtest noitprint; 

Class trt; model &measurement = trt /ddfm=kenrog;

contrast 'UCC vs. CC' trt 1 -1 0 0 0; 

contrast 'NC vs. AGP' trt 0 1 -1 0 0; 

contrast 'Ferm1 + Ferm2 vs. CC' trt 0 2 0 -1 -1;

contrast ‘Ferm1 vs. Ferm2' trt 0 0 0 1 -1;

lsmeans trt/pdiff adjust=tukey; 

ods output diffs=ppp lsmeans=mmm; 

ods listing exclude diffs lsmeans; 

run;

Bacterial abundance, leukocyte, rectal temperature

Proc MIXED data = bp noclprint covtest noitprint;

Class animal period trt;

model &measurement = trt period trt*period/ddfm=kenrog;

repeated period / subject=animal;

LSmeans trt period trt*period/pdiff adjust=tukey;

LSMeans trt*period/slice=period;

ods output diffs=ppp lsmeans=mmm;

run;

1Code for the statistical model as programmed in ‘SAS’ (version 9.4; SAS Inst. Inc., Cary, NC, USA) with each animal used as the experimental unit. Mixed procedure was used to analyze the effects of fermented barley inclusion in a nursery diet on growth performance, intestinal morphology, gut pH values, and cytokine gene expression. Data for the bacterial abundance, leukocytes and rectal temperature were analyzed as repeated measures with the fixed effects of diet, time, and diet × time interaction. The following orthogonal contrasts were used to test the differences in the following treatments: 1) UCC vs. CC, 2) CC vs. AGP, 3) CC vs. Ferm1 + Ferm2, and 4) Ferm1 vs. Ferm2 (UCC = unchallenged control; CC = challenged control (unfermented barley); AGP = (CC + 0.1% of Aureomycin 220G [Zoetis Canada Inc. QC, Canada]); Ferm1 = homofermentative Lactobacillus plantarum-fermented barley; Ferm2 = heterofermentative L. buchneri-fermented barley). Differences were considered significant at P < 0.05.

