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FIG S1 Rarefaction and diversity analyzes. (A) Rarefaction curve to the relation between the number of reads and OTUs by sample. (B) Rarefaction curve based on Chao1 metric estimated bacterial richness. (C) Principal component analysis (PCA) plot of beta diversity based on Bray-Curtis dissimilarity. Treatments with respective samples: Control (Ce1, Ce2, Ce3, Ce4), CuSO4 (Ce5, Ce6, Ce7, Ce8), Cu-MHAC (Ce9, Ce10, Ce11, Ce12), and TBCC (Ce13, Ce14, Ce15, Ce16).
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FIG S2 Hierarchical cluster analysis to the trials after 10000 interactions using Euclidian distance and complete method. 
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FIG S3 The graphical abstract shows the methodology resume with the four treatments, the cecum contents collection, sequencing in Illumina MiSeq, and the analysis of sequencing. The main results were represented by graphics including the alpha diversity, OTU composition, and the most abundant genera.  We represented some bacterias that are related to pathogenicity, SCFAs production, and FE increasing. Our conclusion about the Cu-MHAC was that it altered the cecum microbiota and could be used as an alternative supplement for swine, once the results were satisfactory.

Table S1: Total number of OTUs and reads by sample.
	 
	Treatment

	
	Control
	CuSO4
	Cu-MHAC
	TBCC

	Sample
	Ce1
	Ce2
	Ce3
	Ce4
	Ce5
	Ce6
	Ce7
	Ce8
	Ce9
	Ce10
	Ce11
	Ce12
	Ce13
	Ce14
	Ce15
	Ce16

	Reads
	119699
	137219
	61773
	56819
	196645
	134606
	67520
	68241
	142206
	145924
	81161
	141579
	85401
	128192
	159922
	131815

	OTUs
	759
	847
	662
	620
	792
	771
	637
	777
	775
	872
	768
	777
	745
	768
	841
	826



[bookmark: _Hlk54794494]
[bookmark: _Hlk127282630]Table S2 Phyla relative abundance means by treatment and orthogonal contrast tests.

	Treatment 
	Phylum
	 

	
	Unknown#
	Synergistetes#
	Euryarchaeota#
	Firmicutes
	Bacteroide-
tes
	Proteobac-
teria
	Spirochaetes#
	Actinobac-
teria#
	Tenericutes#

	Control    
	5.6450
	0.0285
	0.4773
	28.4750
	49.7750
	13.6000
	1.3700
	0.0150
	0.1683

	Cu-MHAC
	5.1050
	0.0248
	0.1636
	31.0000
	50.9500
	11.3950
	0.9325
	0.0329
	0.1296

	CuSO4     
	4.0050
	0.0463
	0.3235
	31.1000
	47.9750
	13.6175
	1.8150
	0.0205
	0.1384

	TBCC        
	3.2750
	0.0184
	0.2636
	29.3750
	48.8750
	15.3500
	2.0775
	0.0248
	0.2036

	CVmean (%)
	0.6001
	0.0083
	0.1011
	1.1702
	1.3211
	1.2255
	0.4528
	0.0056
	0.0690

	P-value for ANOVA
	
	
	
	
	
	
	
	
	

	Trial
	0.0524*
	0.0016**
	 <0.0001**
	0.0581*
	0.1260
	0.0004**
	0.1402
	0.0019**
	0.0226**

	Treatment
	0.0558*
	0.1230
	0.0812*
	0.3554
	0.4603
	0.2150
	0.3423
	0.2040
	0.8696

	P-value for Orthogonal contrasts
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Control vs Others    
	0.0745*
	0.9065
	0.0442**
	0.1637
	0.7452
	0.9198
	0.8802
	0.2066
	0.7256

	Cu-MHAC vs 
(CuSO4 +TBCC)
	0.8876
	0.0330**
	0.1969
	0.5374
	0.2563
	0.8733
	0.7011
	0.0631*
	0.8266

	CuSO4 vs TBCC       
	0.2787
	0.1497
	0.5910
	0.3196
	0.6394
	0.3390
	0.3502
	0.1764
	0.9047


Significance level was considered p-value < 0.05**, and p-value from 0.05 to 0.10 indicated a statistical trend*. Coefficient of variation of the mean (CVmean). 
# Data transformed to log
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[bookmark: _Hlk44431204]Table S3 Genus relative abundances means by treatment and the taxonomic levels correspondents.
	Taxonomy
	Treatment

	Phylum
	Class
	Order
	Family
	Genus
	Control
	Cu-MHAC
	CuSO4
	TBCC

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Prevotellaceae
	Prevotella
	29.8750
	32.7500
	30.1500
	28.8250

	Spirochaetes
	Spirochaetia
	Spirochaetales
	Spirochaetaceae
	Treponema
	0.8400
	0.7343
	1.4365
	1.4660

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Bacteroidaceae
	Bacteroides
	1.5775
	0.4158
	0.6033
	0.5840

	Firmicutes
	Clostridia
	Clostridiales
	Ruminococcaceae
	Oscillibacter
	1.8825
	2.5275
	2.4675
	1.2625

	Firmicutes
	Clostridia
	Clostridiales
	Lachnospiraceae
	Clostridium_XlVa
	1.1975
	1.4253
	0.6033
	1.6445

	Proteobacteria 
	Deltaproteobacteria
	Desulfovibrionales
	Desulfovibrionaceae
	Desulfovibrio
	0.4638
	0.7847
	0.5585
	0.6310

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Porphyromonadaceae
	Parabacteroides
	2.7000
	0.5400
	0.9600
	0.4900

	Firmicutes
	Clostridia
	Clostridiales
	Clostridiaceae
	Clostridium_sensu_stricto
	1.2180
	1.1588
	1.2220
	0.8010

	Proteobacteria 
	Gammaproteobacteria
	Aeromonadales
	Succinivibrionaceae
	Succinivibrio
	3.2515
	2.6115
	5.9400
	4.0150

	Proteobacteria 
	Epsilonproteobacteria
	Campylobacterales
	Campylobacteraceae
	Campylobacter
	1.6853
	1.6738
	0.5828
	1.9038

	Fusobacteria
	Fusobacteriia
	Fusobacteriales
	Fusobacteriaceae
	Fusobacterium
	0.0755
	0.0260
	0.7720
	0.4353

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Prevotellaceae
	Alloprevotella
	5.0100
	3.2875
	3.2275
	5.6900

	Firmicutes
	Negativicutes
	Selenomonadales
	Veillonellaceae
	Megasphaera
	1.6950
	1.1105
	1.0575
	0.9105

	Firmicutes
	Bacilli
	Lactobacillales
	Streptococcaceae
	Streptococcus
	0.5623
	0.7545
	0.9475
	0.9150

	Firmicutes
	Clostridia
	Clostridiales
	Lachnospiraceae
	Roseburia
	1.9198
	1.4760
	3.0873
	1.8483

	Proteobacteria 
	Gammaproteobacteria
	Pasteurellales
	Pasteurellaceae
	Actinobacillus
	0.1473
	0.2163
	0.5953
	0.2998

	Proteobacteria 
	Epsilonproteobacteria
	Campylobacterales
	Helicobacteraceae
	Helicobacter
	0.0933
	0.0355
	0.1985
	0.1353

	Firmicutes
	Negativicutes
	Selenomonadales
	Acidaminococcaceae
	Phascolarctobacterium
	2.0000
	2.8350
	2.5850
	2.8750

	Firmicutes
	Negativicutes
	Selenomonadales
	Acidaminococcaceae
	Acidaminococcus
	1.0195
	0.8313
	0.5483
	0.4458

	Proteobacteria 
	Gammaproteobacteria
	Enterobacteriales
	Enterobacteriaceae
	Escherichia/Shigella
	2.3318
	3.2350
	3.6100
	3.8026

	Others
	Others
	Others
	Others
	Unassigned
	33.4500
	37.5750
	35.2000
	34.4000




TABLE S4 Genus enriched by treatment and functional correlations.
	[bookmark: _Hlk38115657][bookmark: _Hlk38119193]Treatment
	Genus
	Metabolic sources
	Biological activities

	CuSO4
	Streptococcus
	Amino acids metabolism (1) and acetate producer (2)
	Diseases potential members (3), as S. suis is a common pathogen in pigs (4)

	
	Helicobacter
	
	Modify the epithelial proliferation and E-cadherin expression in pig gut mucosa (5) and related to gastric disorders (6)

	
	Fusobacterium
	Butyrate producer (7)
	Some species implicated in pathologies (8)

	
	Roseburia
	Acetate. propionate and butyrate producer (9, 10)
	Support immune defense (10)

	
	Faecalibacterium
	Butyrate and acetate producer (9, 11)
	Decreasing in gut disorders (12)

	
	Actinobacillus
	Succinic acid producer (13)
	Pathogenic members (14)

	TBCC
	Alloprevotella
	Acetic and succinic acid producer (15)
	

	
	Clostridium_XIVa
	Butyrate producer (16)
	

	
	Campylobacter
	
	Pathogenic species (17)

	
	Escherichia/Shigella
	E.coli is associated with phenol production (18)
	Pathogenic members (19, 20)

	
	Treponema
	
	

	[bookmark: _Hlk42268027]Control
	Acidaminococcus
	Acetic and butyric acids and CO2 producer (21)
	

	
	Megasphaera
	Acetic, propionic, butyric, and valeric acid (22), amino acids, vitamins, acetate and butyrate producer (23)
	

	
	Bacteroides
	Breakdown polysaccharides (24), propionate and acetate producer (2)
	Bacteriocin producer (25)

	
	Parabacteroides
	P. distasonis generates succinate and secondary bile acids in the gut (26)
	Bacteriocins producer (25)

	
	
	
	

	Cu-MHAC
	Oscillibacter
	
	Anti-inflammatory metabolites producer (27)


	
	Prevotella
	Acetate (2) and propionate (27) producer 
	

	
	Desulfovibrio
	Sulphate-reducing (28) 
	Related to inflammatory bowel disease (28)
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