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MATERIALS AND METHODS 
Microbial Diversity
Aliquots of rumen samples were stored frozen in a -80°C freezer for bacterial population analysis using tag-encoded FLX amplicon pyrosequencing and Gray28F 5’GAGTTTGATCNTGGCTCAG and Gray519R 5’GTNTTACNGCGGCKGCTG primers. Archaea pyrosequencing was performed using Archaea349F 5’GYGCASCAGKCGMGAAW and Archaea806R 5’GGACTACVSGGGTATCTAAT primers. For more details on these analyses, see Hristov et al. (2013a) and Dowd et al. (2008a,b).
Milk Fatty Acids
	Milk samples were collected during experimental wks 1, 2 and 5, placed in tubes without preservative, and stored at -20°C until composited and analyzed for milk fatty acid (FA).  Milk FA composition was determined by a GC as described by Rico and Harvatine (2013).
RESULTS AND DISCUSSION
Microbial Diversity
In the current study, the predominant bacterial orders were Bacteroidales and Clostridiales (Table S1). At the genus level, Prevotella spp. was the dominant bacterial genus and was not affected by treatment. However, occurrence of Rikenella and Bifidobacterium was decreased (P ≤ 0.02) in cows fed ECS relative to CON. Rikinella have been previously reported to decrease in occurrence when cattle are fed diets with greater starch concentrations because of their limited affinity for amylose (McCann et al., 2014), as was the case for ECS in the current experiment. Moreover, Bifidobacterium have been strongly correlated with acetate and butyrate production in previous experiments (Lyons et al., 2018); therefore, the lower occurrence of Bifidobacterium observed for ECS in the current study agrees with the lower molar proportion of butyrate reported for cows fed the ECS diet relative to CON. Previous studies supplementing exogenous amylase in the TMR have reported increases in Selenomonas ruminantum, Megasphera elsdenii and Butyrivibrio fibrisolvens counts, which are non-amylolytic species growing in a maltodextrin substrate originating from starch degradation (Tricarico et al., 2005, 2008). This, however, was not observed in the current experiment. 
Entodiniomorphida was the major protozoal order in the current experiment accounting for more than 95% of the taxonomic composition for both treatments (Table S2). Further, there was a tendency (P = 0.09) for cows fed ECS to have lower proportion of Entodiniomorphida in favor of an increased (P = 0.04) Vestibuliferida population, when compared with CON. The difference in Vestibuliferida between treatments was also observed at the family level with Isotrichidae being greater (P = 0.04) for ECS, compared with CON. This observation contradicts Nozière et al. (2014), where the authors observed a tendency for isotrichids to decrease when amylase was being supplemented to the TMR of Holstein cows.  Additionally, it has been demonstrated that isotrichids show chemotaxis to sucrose, glucose, and fructose (Denton et al., 2015). Therefore, it is likely that the increase in Isotrichidae in rumen fluid of cows fed ECS resulted from a response to the increased starch intake relative to CON. These results further strengthen the premise that there was more starch available in the rumen of cows fed ECS. 
In the current experiment, there was no effect of treatment on the distribution of methanogenic archaea. Methanobrevibacter spp. was the dominant archaea genus (Table S3), which agrees with data from previous research in lactating dairy cows fed diets as TMR (Whitford et al., 2001). The lack of treatment effect on the distribution of methanogenic archaea is in agreement with the similar enteric CH4 emission observed during the experiment. This is the first full-length report that has aimed to characterize rumen microbial diversity in response to ECS. 

Milk Fatty Acids
Milk FA were categorized (Table S4) as saturated, mono-unsaturated, poly-unsaturated (PUFA), de novo, mixed, preformed and total trans FA or odd- and branched-chain FA (OBCFA). In the current experiment, there was a tendency (P = 0.08) for a greater milk concentration of PUFA in milk of ECS-fed cows, relative to CON. The sum of de novo FA was similar between treatments; however, 4:0 was lower (P = 0.01) in milk of cows fed ECS relative to CON. Fatty acids in milk are partially synthesized by the mammary gland and both acetate and butyrate are major substrates for FA synthesis in the dairy cow (Palmquist et al., 1969). Thus, short-chain FA in the mammary gland are synthesized mainly from acetate and partially from butyrate (Shingfield et al., 2008). Therefore, the lower molar proportion of butyrate in the rumen contents of cows fed ECS, relative to CON, could be the reason for the difference in 4:0 concentration in milk fat. Furthermore, OBCFA in milk are usually used as proxies for ruminal fermentation given that shifts in rumen microbes and VFA production will change OBCFA in milk fat (Vlaenmick et al., 2006). Even though the sum of OBCFA was not statistically different between treatments, concentration of 17:0 of cows fed ECS was greater (P = 0.01), when compared with CON.A positive correlation between the concentration of 17:0 of milk fat and dietary starch, as was the case for cows fed the ECS-diet in the current experiment, was reported by Vlaeminck et al. (2006).  Reports from Vlaeminck et al. (2006) would also suggest that bacteria with a greater proportion of 17:0 such as Megasphaera and Butyrivibrio were in greater occurrence in the rumen of cows fed ECS, compared with CON, likely due to the greater dietary starch content. However, similarities in molar proportion of total VFA, milk FA synthesis and lower molar proportion of butyrate reported for cows fed ECS in the current experiment would not support this hypothesis. 
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Table S1. Effect of an amylase-enabled (Enogen) corn silage on bacterial taxonomic composition (as % of total sequence reads) in ruminal contents of lactating dairy cows1
	Item
	Treatment2
	SEM3
	P-value4

	
	CON
	ECS
	
	

	Bacterial order
	
	
	
	

	Bacteroidales
	43.8
	38.7
	2.58
	0.22

	Clostridiales
	23.0
	21.9
	3.41
	0.71

	Sphingobacteriales
	6.77
	5.89
	0.791
	0.53

	Erysipelotrichales
	5.25
	3.93
	0.439
	 0.06

	Cytophagales
	4.10
	2.91
	0.513
	0.14

	Selenomonadales
	3.35
	3.01
	0.603
	0.70

	Spirochaetales
	2.23
	2.56
	0.446
	0.61

	Enterobacteriales
	1.77
	12.9
	3.531
	0.13

	Bifidobacteriales
	1.51
	0.51
	0.177
	0.004

	Chromatiales
	1.24
	0.99
	0.354
	0.63

	Fibrobacterales
	1.12
	1.83
	0.496
	0.32

	Bacterial family
	
	
	
	

	Prevotellaceae
	26.1
	26.0
	2.91
	0.99

	Ruminococcaceae
	8.24
	5.57
	2.59
	0.16

	Rikenellaceae
	7.14
	4.13
	0.710
	0.02

	Sphingobacteriaceae
	6.64
	5.81
	0.773
	0.47

	Porphyromonadaceae
	5.38
	4.13
	0.690
	0.24

	Erysipelotrichaceae
	5.25
	3.93
	0.439
	0.07

	Clostridiaceae
	5.17
	5.20
	0.823
	0.98

	Eubacteriaceae
	5.12
	5.48
	0.350
	0.49

	Bacteroidaceae
	4.75
	4.07
	0.577
	0.43

	Cytophagaceae
	4.06
	2.90
	0.508
	0.14

	Lachnospiraceae
	3.98
	5.09
	0.512
	0.16

	Spirochaetaceae
	2.23
	2.56
	0.446
	0.62

	Veillonellaceae
	1.83
	1.85
	0.411
	0.96

	Enterobacteriaceae
	1.77
	12.9
	3.531
	0.13

	Acidaminococcaceae
	1.52
	1.16
	0.344
	0.48

	Bifidobacteriaceae
	1.51
	0.51
	0.177
	0.004

	Halothiobacillaceae
	1.24
	0.99
	0.354
	0.62

	Fibrobacteraceae
	1.12
	1.83
	0.496
	0.34

	Bacterial genus
	
	
	
	

	Prevotella
	25.8
	25.8
	2.96
	0.99

	Ruminococcus
	7.29
	4.86
	2.476
	0.16

	Rikenella
	6.26
	3.66
	0.632
	0.02

	Eubacterium
	5.10
	5.46
	0.354
	0.50

	Bacteroides
	4.45
	3.94
	0.572
	0.55

	Clostridium
	3.97
	3.93
	0.707
	0.97

	Turicibacter
	3.35
	2.69
	0.299
	0.16

	Solitalea
	2.59
	2.70
	0.366
	0.84

	Pontibacter
	2.36
	1.61
	0.372
	0.19

	Sphingobacterium
	2.10
	1.66
	0.358
	0.41

	Treponema
	2.02
	2.41
	0.418
	0.53

	Mucilaginibacter
	1.93
	1.32
	0.518
	0.43

	Tannerella
	1.75
	1.41
	0.323
	0.47

	Arsenophonus
	1.73
	12.7
	3.531
	0.14

	Bifidobacterium
	1.51
	0.51
	0.177
	0.004

	Succiniclasticum
	1.51
	1.12
	0.351
	0.45

	Barnesiella
	1.46
	1.25
	0.236
	0.54

	Cytophaga
	1.31
	0.92
	0.151
	0.11

	Selenomonas
	1.24
	0.92
	0.319
	0.71

	Thioalkalibacter
	1.24
	0.99
	0.354
	0.62

	Fibrobacter
	1.12
	1.83
	0.496
	0.34

	Bulleidia
	1.05
	0.75
	0.208
	0.34

	Lachnoclostridium
	1.00
	1.05
	0.155
	0.83

	Saccharofermentans
	0.92
	1.05
	0.144
	0.54

	Bacterial species
	
	
	
	

	Prevotella ruminicola
	17.2
	14.1
	1.90
	0.29

	Rikenella spp.
	6.26
	3.66
	0.632
	0.02

	Ruminococcus bromii
	4.32
	2.31
	1.668
	0.42

	Bacteroides spp.
	3.67
	3.29
	0.592
	0.66

	Prevotella sp.
	3.60
	4.01
	0.680
	0.69

	Eubacterium spp.
	3.52
	3.43
	0.211
	0.76

	Turicibacter spp.
	3.32
	2.68
	0.298
	0.16

	Clostridium spp.
	2.57
	2.61
	0.347
	0.95

	Solitalea canadensis
	2.53
	2.63
	0.355
	0.85

	Prevotella spp.
	2.45
	2.05
	0.195
	0.19

	Sphingobacterium spp.
	2.10
	1.63
	0.357
	0.38

	Mucilaginibacter sp.
	1.93
	1.32
	0.518
	0.43

	Pontibacter sp.
	1.85
	0.97
	0.404
	0.16

	Ruminococcus sp.
	1.81
	1.29
	0.862
	0.26

	Tannerella spp.
	1.75
	1.41
	0.323
	0.47

	Arsenophonus spp.
	1.73
	12.7
	3.531
	0.06

	Succiniclasticum ruminis
	1.51
	1.12
	0.351
	0.45

	Clostridium sp.
	1.32
	1.26
	0.412
	0.71

	Thioalkalibacter halophilus
	1.24
	0.99
	0.354
	0.62

	Cytophaga spp.
	1.21
	0.83
	0.149
	0.11

	Treponema spp.
	1.17
	1.29
	0.236
	0.73

	Fibrobacter succinogenes
	1.06
	1.74
	0.473
	0.32

	Selenomonas ruminantium
	1.03
	0.63
	0.285
	0.43

	Bulleidia spp.
	1.01
	0.73
	0.207
	0.36

	Prevotella multisaccharivorax
	0.88
	2.02
	0.614
	0.22

	Prevotella albensis
	0.42
	1.67
	0.647
	0.21

	Prevotella histicola
	0.23
	1.00
	0.335
	0.30


1The percentage represents the percentage of the total sequences analyzed within the sample. 
2Treatments were Control (CON) and Enogen (ECS) corn silages, both at a 40% inclusion rate on DM basis.
3Largest SEM published in table, n = 10 (data are from 10 cows, 5 per treatment). 
4Main effect of treatment, performed on log-transformed data.

Table S2. Effect of an amylase-enabled (Enogen) corn silage on protozoal taxonomic composition (as % of total sequence reads) in ruminal contents of dairy cows1
	Item
	Treatment2
	SEM3
	P-value4

	
	CON
	ECS
	
	

	Protozoal order
	
	
	
	

	Entodiniomorphida
	99.4
	96.9
	0.92
	0.09

	Vestibuliferida
	0.18
	1.64
	0.597
	0.04

	Eukaryota
	0.05
	0.72
	0.502
	0.47

	Protozoal family
	
	
	
	

	Ophryoscoledcidae
	99.5
	96.8
	0.91
	0.08

	Isotrichidae
	0.18
	1.64
	0.597
	0.04

	Protozoal genus
	
	
	
	

	Entodinium 
	93.4
	85.2
	3.37
	0.12

	Epidinium 
	3.90
	10.5
	3.487
	0.37

	Polyplastron 
	1.49
	0.16
	1.030
	0.75

	Dasytricha 
	0.14
	1.51
	0.632
	0.30

	Protozoal species
	
	
	
	

	Entodinium sp. 
	90.9
	81.2
	3.52
	0.09

	Epidinium sp. 
	3.90
	10.5
	3.487
	0.37

	Entodinium longinucleatum 
	2.57
	4.00
	2.931
	0.79

	Polyplastron sp. 
	1.50
	0.16
	1.030
	0.75

	Dasytricha sp. 
	0.14
	1.51
	0.632
	0.30


1The percentage represents the percentage of the total sequences analyzed within the sample. 
2Treatments were Control (CON) and Enogen (ECS) corn silages, both at a 40% inclusion rate on DM basis.
3Largest SEM published in table, n = 10 (data are from 10 cows, 5 per treatment). 
4Main effect of treatment, performed on log-transformed data.

Table S3. Effect of an amylase-enabled (Enogen) corn silage on archaeal taxonomic composition (as % of total sequence reads) in ruminal contents of lactating dairy cows1
	Item
	Treatment2
	SEM3
	P-value4

	
	CON
	ECS
	
	

	Archaeal genus 
	
	
	
	

	Methanobrevibacter 
	73.7
	77.8
	6.55
	0.66

	Thermoplasma 
	25.8
	22.1
	6.47
	0.70

	Methanobacterium 
	0.49
	0.04
	0.191
	0.18

	Archaeal species 
	
	
	
	

	Methanobrevibacter sp.
	38.5
	46.1
	6.20
	0.41

	Methanobrevibacter spp. 
	35.2
	31.7
	8.00
	0.76

	Thermoplasma sp. 
	25.8
	22.1
	6.47
	0.70

	Methanobacterium alcaliphilum 
	0.49
	0.04
	0.191
	0.18


1The percentage represents the percentage of the total sequences analyzed within the sample. 
2Treatments were Control (CON) and Enogen (ECS) corn silages, both at a 40% inclusion rate on DM basis.
3Largest SEM published in table, n = 10 (data are from 10 cows, 5 per treatment). 
4Main effect of treatment, performed on log-transformed data.

Table S4. Effect of an amylase-enabled (Enogen) corn silage on fatty acid composition of milk fat in dairy cows
	Item
	Treatment1
	SEM2
	P-value3

	
	CON
	ECS
	
	

	4:0
	4.79
	4.51
	0.077
	0.01

	6:0
	2.59
	2.51
	0.042
	0.16

	8:0
	1.47
	1.45
	0.028
	0.69

	10:0
	3.48
	3.54
	0.081
	0.56

	cis-9 10:0
	0.27
	0.28
	0.008
	0.25

	11:0
	0.07
	0.07
	0.005
	0.72

	12:0
	3.88
	4.03
	0.096
	0.21

	iso-13:0
	0.02
	0.02
	0.001
	0.53

	a-13:0
	0.07
	0.08
	0.003
	0.04

	13:0
	0.11
	0.12
	0.005
	0.43

	iso-14:0
	0.07
	0.07
	0.005
	0.79

	14:0
	11.7
	11.9
	0.14
	0.09

	iso-15:0
	0.20
	0.20
	0.003
	0.83

	a-15:0
	0.38
	0.39
	0.007
	0.14

	cis-9 14:0
	0.78
	0.85
	0.033
	0.11

	15:0
	0.96
	0.98
	0.029
	0.67

	iso-16:0
	0.18
	0.18
	0.010
	0.61

	16:0
	27.6
	27.1
	0.38
	0.32

	iso-17:0
	0.05
	0.05
	0.002
	0.37

	cis-9 16:1
	1.02
	1.04
	0.043
	0.71

	a-17:0
	0.37
	0.38
	0.008
	0.21

	17:0
	0.17
	0.19
	0.006
	0.01

	cis-9 17:1
	0.15
	0.15
	0.005
	0.98

	18:0
	12.4
	11.9
	0.24
	0.12

	trans-4 18:1
	0.03
	0.03
	0.001
	0.89

	trans-5 18:1
	0.02
	0.02
	0.000
	0.16

	trans-6,8 18:1
	0.31
	0.32
	0.006
	0.61

	trans-9 18:1
	0.26
	0.26
	0.005
	0.72

	trans-10 18:1
	0.50
	0.50
	0.020
	0.98

	trans-11 18:1
	1.06
	1.10
	0.058
	0.64

	trans-12 18:1
	0.52
	0.51
	0.011
	0.65

	cis-9 18:1
	18.1
	18.5
	0.37
	0.32

	cis-11 18:1
	1.08
	1.15
	0.028
	0.02

	cis-12 18:1
	0.37
	0.37
	0.011
	0.64

	cis-9,cis-12 18:2
	2.31
	2.44
	0.056
	0.06

	cis-6,cis-9,cis-12 18:3
	0.31
	0.32
	0.007
	0.04

	20:0
	0.13
	0.13
	0.015
	0.80

	cis-9,cis-12,cis-15 18:3
	0.31
	0.32
	0.007
	0.04

	cis-11 20:1
	0.14
	0.12
	0.015
	0.41

	cis-9,trans-11 CLA
	0.45
	0.49
	0.023
	0.22

	n-6 20:2
	0.02
	0.02
	0.001
	0.44

	n-6 20:3
	0.14
	0.12
	0.005
	<0.001

	n-6 20:4
	0.16
	0.16
	0.005
	0.65

	n-3 20:5
	0.02
	0.02
	0.001
	0.51

	Others
	1.04
	0.99
	0.025
	0.16

	Total trans FA
	2.71
	2.74
	0.090
	0.76

	ΣSFA
	70.6
	69.9
	0.51
	0.20

	ΣMUFA
	24.5
	25.1
	0.45
	0.23

	ΣPUFA
	3.72
	3.89
	0.085
	0.08

	ΣDe Novo4
	28.9
	29.1
	0.36
	0.67

	Σpreformed5
	38.6
	38.9
	0.60
	0.72

	Σmixed
	28.6
	28.2
	0.40
	0.38

	ΣOBCFA6
	2.80
	2.87
	0.046
	0.28


1Treatments were Control (CON) and Enogen (ECS) corn silages, both at a 40% inclusion rate on DM basis.
2Largest SEM published in table; n = 48 (n represents number of observations used in the statistical analysis).
3Main effect of treatment. 
4De novo FA (< C16) are synthesized by the mammary gland. 
5Preformed FA (> C16) originate primarily from extraction from plasma.
6Odd- and branched-chain FA. Sum of C11:0, iso C13:0, anteiso C13:0, C13:0, iso C14:0, iso C15:0, anteiso C15:0, C15:0, iso C16:0, iso C17:0, anteiso C17:0, C17:0, and C17:1 cis-9. 
