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Fig. S2. Beta-diversity of the bacterial communities of intramammary secretions during the first week of
lactation. Principal coordinate analysis (PCoA) was used for visualization of Jaccard binary distances of the
bacterial communities of intramammary secretions. Color codes and symbols were used to differentiate samples
based on a) days in milk (DIM), b) BstY|I variants within day 0, ¢) BstY| variants within day 1, and d) BstYI
variants within day 6. Prior to calculation of Jaccard distance matrix, the OTU table was rarefied at an even depth
of 6000 sequences/sample. PERMANOVA (9999 permutations) was performed on a repeated measurement
model that included DIM, BstY| variants, and the interaction between DIM and BstY| variants as fixed factors and
the effect of individual cows as a random factor nested within the BstY| variants. For all tests, p-values < 0.05
were considered significant.
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Fig. S3. Beta-diversity of the fungal communities of intramammary secretions during the first week of
lactation. Principal coordinate analysis (PCoA) was used for visualization of Jaccard binary distances of the
fungal communities of intramammary secretions. Color codes and symbols were used to differentiate samples
based on a) days in milk (DIM), b) BstY|I variants within day 0, ¢) BstY| variants within day 1, and d) BstYI
variants within day 6. Prior to calculation of Jaccard distance matrix, the OTU table was rarefied at an even
depth of 5000 sequences/sample. PERMANOVA (9999 permutations) was performed on a repeated
measurement model that included DIM, BstY| variants, and the interaction between DIM and BstYI variants as
fixed factors and the effect of individual cows as a random factor nested within the BstY| variants. For all tests,
p-values < 0.05 were considered significant.



BstY(a)_Day(0)

N BstY(b)_Day(0) I Positive
Unclass.Ruminococcaceae(OTU76) @ Positive B Negative
Il Negative Trichococcus(OTU59)
Prevotella(OTU113)
Unclass.Clostridiales(OTU57)
Fusobacterium(OTU74)
Butyrivibrio(OTU73)
Oscillospira(OTU84)
Bacteroides(OTU11)
Unclass.Bacteroidales(OTU30)
Butyrivibrio(OTU35)
Bacteroides(OTU54)
Unclass.Clostridiaceae(OTU190)
Unclass.S$24-7(0TU95,
¢ ) Streptococcus(OTU1)
Unclass.Clostridiaceae(OTU149) Enterococcus(OTU4)
Bacteroides(OTU7) Helcococcus(OTU12)
Unclass.Clostridiales(OTU20) Fusobacterium(OTU5)
© © » ) N N Iy S
Connectedness Connectedness
BstY(a)_Day(1
(a)_Day(1) BstY(b)_Day(1)
Butyrivibrio(OTU9096) B Positive "
Il Negative Unclass.Bacteroidales(OTU570) [ Positive
Butyrivibrio(OTU281) I Negative
Unclass.Bacteroidales(OTU509)
Butyrivibrio(OTU259)
5-7TN15(0TU416)
Unclass.Clostridiales(OTU20)
5-7TN15(0TU233)
CF231(0TU976) .
Unclass.Rikenellaceae(0OTU284)
Butyrivibrio(OTU35
utyrivibrio( ) Phascolarctobacterium(OTU108)
Unclass.Clostridiales(OTU22) 5.7N15(0TU1848)
Turicibacter(OTU40) 5.7N15(0TU216)
5-7TN15(0TU216) 5.7N15(0TU210)
Unclass.Clostridiales(OTU57) 5.7N15(0TU129)
s B s © N s S o ®
Connectedness Connectedness
BstY(a)_Day(6) BstY(b)_Day(6)
[ Positive [ Positive
Unclass.Erythrobacteraceae(OTU1189) [ Negative Unclass.Clostridiales(OTU22) .
M Negative
Rhodobacter(OTU716) Inclass.Flavobacteriaceae(OTU39)
Sphingobacterium(OTU195) Acinetobacter(OTU4966)
Lutibacterium(OTU530) 1ss.Sphingomonadaceae(0TU797)
Unclass.Xanth d (OTU78) Sphingobacterium(OTU93)
Sphingobacterium(OTU93) class.Rhodobacteraceae(OTU896)
Staphylococcus(OTU9) Acinetobacter(OTU25)
Sphingobacterium(0TU272) Sphingobacterium(OTU75)
Sphingobacterium(OTU45) Sphingobacterium(OTU45)
Sphingobacterium(OTU75) Microbacterium(OTU103)
N o N » N o S ©

Connectedness Connectedness

Fig S4. Association of lactationstage and BoLA-DRB3.2 polymorphism with
interrelationship patterns and hub species of intramammary bacterial communities.
Co-occurrence Network inference (CoNet) was used to measure the impact of BoLA-DRB3.2
polymorphism on the interrelationship (connectedness) patterns of intramammary bacterial
communities during the first week of lactation. Stacked bar charts show the hub bacterial
OTUs (i.e. those showing the highest number of significant positive or negative relationships)
within the microbiota of each BoLA-DRB3.2 variant at different sampling time points (a-c:
days in milk 0, 1, and 6). Color codes have been used to depict the type of relationships;
green for positive (co-occurrence) and red for negative (mutual exclusion) relationships.



a) Day 0 intramammary microbial network for BstY(a)
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b) Day 0 intramammary microbial network for BstY(b)
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c) Day 1 intramammary microbial network for BstY(a)
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d) Day 1 intramammary microbial network for BstY(b)
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e) Day 6 intramammary microbial network for BstY(a)
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f) Day 6 intramammary microbial network for BstY(b)
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Fig S5. Bacterial co-occurrence and co-exclusion networks. Correlation network
analysis (CoNet) was used to explore microbial co-occurrence/mutual-exclusion
relationships. In this ensemble method, a combination of diverse measures of correlation
(including Pearson's and Spearman's rank correlation coefficients) and dissimilarity
(Bray-Curtis and Kullback-Leibler) were used to overcome major challenges in the
inference of co-occurrence and/or co-exclusion patterns. Networks (a-f) show significant
relationships (FDR corrected g < 0.05; supported by at least 3 methods) among bacterial
OTUs within intramammary microbiota of different BoLA-DRB3.2 variants (BstYa and
BstYb) at different sampling time points (days in milk 0, 1, and 6). Nodes (representative
OTUs) are colored based on originating phyla, and edges (represent significant co-
occurrence/co-exclusion relationships) are colored based on the type of relationships (red
= negative relationship or mutual co-exclusion and green = positive relationship or co-
occurrence).



Complete linkage dendrogram based on the Bray-Curtis dissimilarity matrix
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Fig S6. Unsupervised cluster analysis of day 0 colostrum samples based on the distribution of fungal OTUs. Rows
correspond to individual fungal OTUs (relative abundance > 0.1% of the community). Columns correspond to individual
samples, color coded based on BoLA-DRB3.2 variants (BstYa) and (BstYb). The "Normalized Abundance" key relates colors to
the normalized proportions of OTUs across samples. The top dendrogram shows the result of complete-linkage hierarchal
clustering of samples based on the Bray—Curtis dissimilarities of their fungal communities. The left dendogram shows how
OTUs correlate (co-occur) with each other based on their Spearman's correlation coefficient. The "Phylum" key relates the left
annotations to the corresponding phylum of each OTU. Color codes have been used to highlight statistically significant
associations between the proportion of OTUs and BoLA-DRB3.2 variants (identified using Linear Discriminant Analysis Effective
Size (LEfSe)). Bray-Curtis resemblance matrix was created based on the proportions of the abundant fungal OTUs and
subjected to PERMANOVA (9999 permutations) in order to test the significance of the clustering pattern of samples based on
BoLA-DRB3.2 variants. A p-value < 0.05 was considered significant.



Complete linkage dendrogram based on the dissimilarity matrix Bray-Curtis
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Fig S7. U pervised cl lysis of day 1 lostrum based on the distribution of fungal OTUs. Rows
correspond to individual fungal OTUs (relative abundance > 0.1% of the community). Columns correspond to individual samples,
color coded based on BolLA-DRB3.2 variants (BstYa) and (BstYb). The "Normalized Abundance" key relates colors to the
normalized proportions of OTUs across samples. The top dendrogram shows the result of complete-linkage hierarchal clustering of
samples based on the Bray—Curtis dissimilarities of their fungal communities. The left dendogram shows how OTUs correlate (co-
occur) with each other based on their Spearman's correlation coefficient. The "Phylum" key relates the left annotations to the
corresponding phylum of each OTU. Color codes have been used to highlight statistically significant associations between the
proportion of OTUs and BoLA-DRB3.2 variants (identified using Linear Discriminant Analysis Effective Size (LEfSe)). Bray-Curtis
resemblance matrix was created based on the proportions of the abundant fungal OTUs and subjected to PERMANOVA (9999
permutations) in order to test the significance of the clustering pattern of samples based on BoLA-DRB3.2 variants. A p-value <
0.05 was considered significant.
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Figure S8. Rarefaction curves of of richness (Observed-OTUs and Chao1) and diversity (Shannon) indices for bacterial (a-c) and fungal (d-f)
communities.




