The Bos taurus maternal microbiome: Role in determining the progeny early-life upper respiratory tract microbiome and health
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Fig A. Chao 1 richness (A1) and Shannon diversity (A2) indexes according to dam and calf sample types, as well as calf days of life (days 3, 14 and 35). Error bars represent the standard deviation. a,b,c,d,e different superscripts among body niches represent a significant difference (P < 0.05). 
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Fig B. Principal coordinate analysis (PCoA) of unweighted (B1) and weighted Unifrac (B2) distances according to cow parity (primiparous and multiparous), and cow body site (gut, represented by fecal samples, and vagina). Dark purple dots represent vaginal sites of primiparous cows; light purple, vaginal sites of multiparous cows; dark blue, feces of primiparous cows; and light blue, feces of multiparous cows.

 B2
Vaginal
Feces
B1
Vaginal
Feces

  








	
	


Fig C. Unweighted and weighted UniFrac distance differences between dam vaginal and feces microbiotas. An ANOSIM test was performed to compare distances between dam feces and vaginal samples and was based on 999 permutations. The test statistic R from ANOSIM can range from 1 to 0. An R value close to 1 suggests dissimilarity between groups, whereas an R value close to 0 suggests similarity between groups.  
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Fig D. Dam fecal and vaginal microbial composition at the phylum (D1) and genus (D2 and D3) levels. Results are shown as the mean relative abundance (MRA) for the dominant phyla (D1) and for the 15 most common genera (D2 and D3) detected. 
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Fig E. The 15 most common genera detected in calf feces at days 3 (E1), 14 (E2) and 35 (E3) of life, as well as in the calf URT at days 3 (E4), 14 (E5) and 35 (E6) of life. Results are shown as the mean relative abundance (MRA) for the dominant genera.
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Fig F. Mean relative abundance of the genus Mannheimia (F1) according to postnatal age at sample collection (3, 14, 35 days) and health status (healthy, otitis, pneumonia, and pneumonia-otitis combined). Error bars are positioned around the means and represent the standard error of the mean. Variables not connected by same letter are significantly different (F2, P-value < 0.05).
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	Variables
	Tukey Significance

	Healthy_Day 3
	A, B, C, D

	Healthy_Day 14
	B, C, D

	Healthy_Day 35
	A, B, C, D

	Pneumonia_Day 3
	A, B, D

	Pneumonia_Day 14
	E

	Pneumonia_Day 35
	A, B, C, D

	Otitis_Day 3
	A, B, D, E

	Otitis_Day 14
	D

	Otitis_Day 35
	B, C, D, E

	Pneumonia & Otitis_Day 3
	A, B, C, D

	Pneumonia & Otitis_Day 14
	B, C, D, E

	Pneumonia & Otitis_Day 35
	A, B, C, D, E







Fig G. Mean relative abundance of the genera Caloramator (G1), Camplylobacter (G2) and Porphyromonas (G3) according to postnatal age at sample collection (3, 14, 35 days) and health status (healthy, otitis, pneumonia, and pneumonia-otitis combined). P-values from the repeated measure ANOVA are depicted for the variables time (day 3, 14 and 35 of life), health (healthy, otitis, pneumonia and pneumonia & otitis combined) and the health-by-time interaction. Error bars are positioned around the means and represent the standard error of the mean. 
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D1
Firmicutes	Feces	Vaginal	Dam	45.305074	27.212587	Proteobacteria	Feces	Vaginal	Dam	6.145236999999994	29.834236	Actinobacteria	Feces	Vaginal	Dam	0.221589	4.731188	Bacteroidetes	Feces	Vaginal	Dam	43.138582	12.449466	Fusobacteria	Feces	Vaginal	Dam	0.031743	10.83271	Tenericutes	Feces	Vaginal	Dam	1.153307	12.808559	Others	Feces	Vaginal	Dam	4.0044673	2.131255099999998	Relative abundance

D2
Mean	Bacteroides 15.9%	Blautia 4.9%	Caloramator 1.8%	Chlorobaculum 1.4%	Clostridium 6.2%	Faecalibacterium 2.2%	Oscillospira 4.9%	Paludibacter 1.5%	Paraprevotella 2%	Pedobacter 11.5%	Porphyromonas 3.6%	Prevotella 1.8%	Rhodothermus 1.7%	Ruminococcus 15.1%	Sphingobacterium 1.8%	Others 24%	15.93	4.9	1.77	1.36	6.149999999999999	2.22	4.88	1.5	1.98	11.47	3.55	1.75	1.66	15.07	1.77	23.98	

D3
Dam vaginal	Bacteroides 2.7%	Clostridium 2%	Fusobacterium 3%	Gallibacterium 9.7%	Helcococcus 2%	Leptotrichia 2.1%	Mannheimia 5.8%	Moraxella 2%	Pedobacter 1.9%	Porphyromonas 2.8%	Pseudomonas 2.4%	Ruminococcus 3.3%	Sneathia 5.9%	Streptococcus 2.7%	Ureaplasma 11.6%	Others 40%	2.68	2.04	3.02	9.68	2.03	2.12	5.79	2.0	1.91	2.83	2.38	3.28	5.9	2.65	11.62	39.99	

E2
Mean	Alkaliphilus 3.6%	Anaerofilum 1.82%	Bacteroides 4.34%	Bifidobacterium 7.41%	Blautia 3.78%	Clostridium 2.96%	Collinsella 5.85%	Enterococcus 3.1%	Escherichia 15.2%	Faecalibacterium 5.1%	Fusobacterium 2.72%	Peptostreptococcus 1.89%	Ruminococcus 3.94%	Serratia 9.22%	Streptococcus 2.53%	Others 26.53%	3.5994695308	1.8244066394	4.3394038356	7.407284407399985	3.7817986687	2.9632544786	5.851930893599984	3.1025360402	15.202464723	5.1013274702	2.7231810844	1.8850453543	3.9418948483	9.2166357909	2.5261995414	26.53314129	

E3
Mean	Alkaliphilus 9.12%	Bacteroides 9.03%	Blautia 14.14%	Candidatus Phytoplasma 1.70%	Clostridium 3.19%	Dysgonomonas 1.66%	Erysipelothrix 3.08%	Escherichia 1.92%	Faecalibacterium 3.72%	Oscillospira 3.46%	Parabacteroides 3.25%	Pedobacter 2.31%	Phascolarctobacterium 1.78%	Prevotella 4.39%	Ruminococcus 9.16%	Others 28.09%	9.121545135200001	9.0297196876	14.139913957	1.695491232	3.1942342729	1.6616707099	3.0770649499	1.9188998007	3.7240001358	3.459582437299999	3.2481810165	2.3064943778	1.7802263228	4.392583589399945	9.1595038191	28.090879557	

E1
Mean	Bacteroides 6.2%	Bifidobacterium 4.9%	Blautia 1.3%	Cetobacterium 1.8%	Clostridium 10.6%	Enterobacter 0.9%	Enterococcus 4.7%	Escherichia 28.5%	Faecalibacterium 1.1%	Fusobacterium 2.3%	Mannheimia 1.2%	Peptostreptococcus 5%	Rumincoccus 3.6%	Serratia 14%	Streptococcus 2.7%	Others 11.2%	6.18	4.859999999999998	1.27	1.83	10.62	0.88	4.73	28.45	1.1	2.28	1.2	4.99	3.6	14.02	2.65	11.2	

E4
Mean	Acinetobacter 5.9%	Bacteroides 3.2%	Clostridium 2.3%	Corynebacterium 2.6%	Escherichia 5.4%	Mannheimia 2.4%	Moraxella 9.1%	Mycoplasma 2.7%	Pasteurella 1.3%	Porphyromonas 1.4%	Pseudomonas 4.3%	Psychrobacter 11.3%	Ruminococcus 1.5%	Serratia 3.3%	Solibacillus 1.8%	Streptococcus 2%	Others 39.4%	5.85	3.2	2.27	2.63	5.42	2.38	9.07	2.65	1.31	1.36	4.3	11.33	1.54	3.34	1.77	2.01	39.38	

E5
Mean	Acinetobacter 1.59%	Aggregatibacter 1.01%	Bacteroides 0.88%	Brenneria 0.69%	Escherichia 0.40%	Fusobacterium 0.58%	Gallibacterium 0.54%	Mannheimia 25.43%	Moraxella 23.24%	Mycoplasma 10.34%	Pasteurella 2.10%	Pseudomonas 13.67%	Psychrobacter 8.35%	Streptococcus 1.27%	Ureaplasma 0.47%	Others 9.44%	1.5860728653	1.011721760299999	0.8799795919	0.6898353184	0.4018313679	0.5818554771	0.5370398714	25.430410293	23.244386955	10.341536911	2.0978892321	13.665810073	8.346246334000006	1.2734721651	0.4681714467	9.4437401295	

E6
Mean	Acinetobacter 3.86%	Bacteroides 4.08%	Blautia 1.41%	Candidatus Blochmannia 1.08%	Cellulomonas 5.01%	Corynebacterium 2.16%	Mannheimia 15.43%	Moraxella 5.55%	Mycoplasma 18.46%	Pedobacter 1.24%	Porphyromonas 1.26%	Prevotella 1.58%	Pseudomonas 1.09%	Psychrobacter 7.14%	Ruminococcus 1.3%	Others 29.23%	3.8649621069	4.0843138226	1.4142598565	1.0783390803	5.0054696948	2.2560338698	15.430511544	5.554815258099743	18.459999748	1.2421371628	1.2585243785	1.5821675169	1.0922394532	7.144221900699995	1.3034665794	29.228544767	

A1
141.3053768	145.37957	138.8399124	138.7843464	146.1135704	233.1554064	136.8848516	139.4342432	141.3053768	145.37957	138.8399124	138.7843464	146.1135704	233.1554064	136.8848516	139.4342432	Feces	Vaginal	3 days	14 days	35 days	3 days	14 days	35 days	Dam	Calf feces	Calf URT	3484.5623	2104.2901	1273.1158	1193.6879	1037.4144	3312.608499999998	2561.9093	2909.5726	Chao 1 index

A2
0.3226362468	0.3319386812	0.3170069504	0.3168800796	0.3336145792	0.5323533264	0.3125430504	0.318363976	0.3226362468	0.3319386812	0.3170069504	0.3168800796	0.3336145792	0.5323533264	0.3125430504	0.318363976	Feces	Vagina	3 days	14 days	35 days	3 days	14 days	35 days	Dam	Calf feces	Calf URT	9.109110900000001	5.865322599999994	4.9788165	5.427490399999995	6.9451087	6.4770331	4.4564814	6.293158	Shannon index
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