Supplementary

Table S1. LDA scores and p-vales associated for species in each group across time.

Species Time Point Group LDA p-Value

Bifidobacterium pseudolongum Month 3 Neg Control 4.962739 0.011948
Methanobrevibacter unclassified Month 3 Infected 4.886258 0.000113
Butyrivibrio unclassified Month 3 Infected 4.777852 0.00039

Alistipes shahii Month 3 Neg Control 4.478157 3.15E-08
Parabacteroides distasonis Month 3 Neg_Control 4.346065 0.00015

Bifidobacterium angulatum Month 3 Infected 4.33015 0.002528
Prevotella stercorea Month 3 Neg_Control 4.134405 0.000184
Bacteroides vulgatus Month 3 Neg Control 4.097004 0.015093
Subdoligranulum unclassified Month 3 Neg Control 4.093583 0.030568
Alistipes unclassified Month 3 Neg_Control 4.076705 0.011057
Bifidobacterium adolescentis Month 3 Infected 4.071279 0.000218
Bifidobacterium pseudolongum Month 6 Neg_Control 5.08208  3.44E-07
Methanobrevibacter unclassified Month 6 Infected 4946584 0.025121
Butyrivibrio unclassified Month 6 Infected 4933534 0.005116
Butyrivibrio unclassified Month 9 Infected 4.656766 0.046088
Lactobacillus buchneri Month 9 Neg Control 4.651226 0.016779

Table S2. PERMANOVA and betadisper analysis for microbial community.

PERMANOVA Betadisper
R? p-value p-value
Exposed vs. Control 0.05509 0.001 Exposed vs. Control 0.00516
Sero-positivc? vs. Sero- 0.01083 0.05 Sero-positivc? VS. sero- 0.03714
negative negative
Month 3 vs. Month 6 vs. 0.23819 0.001 Month 3 vs. Month 6 0.001
Month 9
Month 3 vs. Month 9 0.001
Month 6 vs. Month 9 0.857
lleoceacal valve lleoceacal valve
enlargement present vs. 0.0065 0.207 enlargement present vs. 0.34892

absent absent




Table S3. Superfocus level 1.

Pathway Level 1 Time Point  Group LDA p-Value
Membrane Transport Month 3 Neg Control 3.33315 6.36E-06
4
Cofactors, Vitamins, Prosthetic Groups, Month 3 Infected 2.82187 0.022913
Pigments 2
Phages, Prophages, Transposable Month 3 Neg Control 2.74275 0.000169
elements Plasmids 4
Clustering based subsystems Month 3 Infected 2.69593 0.001186
1
Potassium metabolism Month 3 Neg Control 2.68032  7.54E-05
RNA Metabolism Month 3 Infected 2.65086 0.019879
3
Virulence Month 3 Neg Control 2.64941 0.001114
3
Stress Response Month 3 Infected 2.58610 0.00846
5
Respiration Month 3 Infected 2.57890 0.025152
4
Miscellaneous Month 3 Infected 2.57625 0.04115
Predictions based on plant prokaryote Month 3 Infected 2.47444  0.015598
comparative analysis 8
Phages, Prophages Transposable Month 3 Neg_Control 2.41896 0.007609
elements 7
Iron acquisition and metabolism Month 3 Neg Control 2.38718 0.022913
6
Sulfur Metabolism Month 3 Infected 2.36710 0.046781
2
Virulence, Disease and Defense Month 3 Neg Control 2.35646 0.014847
2
Regulation and Cell signaling Month 3 Neg_Control  2.24122  0.01278
6
Carbohydrates Month 6 Neg_Control 4.72467  0.006332
5
Protein Metabolism Month 6 Infected 4.65829 9.88E-05
Cofactors, Vitamins, Prosthetic Groups, Month 6 Infected 4.33813 0.018525
Pigments 4
Nucleosides and Nucleotides Month 6 Neg_Control 4.28415 1.28E-05
9
RNA Metabolism Month 6 Infected 4.26824 1.70E-05
4
Respiration Month 6 Infected 410926  0.003931
1
Fatty Acids Lipids and Isoprenoids Month 6 Neg_Control 3.75605 0.0202
5
Phosphorus Metabolism Month 6 Neg_Control 3.66710 2.41E-07

3




Phages, Prophages, Transposable Month 6 Infected 3.52112  0.001005

elements, Plasmids 6
Motility and Chemotaxis Month 6 Neg_Control 3.31324 3.19E-05
Iron acquisition and metabolism Month 6 Neg_Control 3.31273) 0.001713
Nitrogen Metabolism Month 6 Neg_Control 3.3124? 5.45E-08
Virulence, Disease and Defense Month 6 Neg_Control 2.97241 0.000673
Metabolism of Aromatic Compounds Month 6 Neg_Control 2.80881 0.015362
1
Metabolism of Aromatic Compounds Month 9 Infected 2.01245 0.00512
Phosphorus Metabolism Month 9 Neg_Control 2.30222 0.027486
Nucleosides and Nucleotides Month 9 Neg_Control 2.40555 0.025121
Cell Wall and Capsule Month 9 Neg_Control 2.4577; 0.027486
Motility and Chemotaxis Month 9 Neg_Control 2.6758; 6.16E-05

Table S4. Level 3 Pathways.

Pathway Timepoint Group LDA p Value

Ton and Tol transport systems Month 3 Neg_Control 3.397796 6.37E-07
Cellulosome Month 3 Neg_Control 2.852431 2.07E-06
Conjugative transposon Month 3 Neg_Control 2.765266 1.05E-05

Bacteroidales

Mannose Metabolism Month 3 Neg_Control 2.725044 2.47E-06
DNA replication Month 3 Neg_Control 2.496932 0.000711
Multidrug Resistance Efflux Month 3 Neg_Control 2.462527 0.000109
Pumps

Peptidoglycan Biosynthesis Month 3 Neg_Control 2.442976 0.000258
Translation elongation factor G Month 3 Neg_Control 2.423262 2.81E-08

family
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Figure S1. LEfSE analysis of Level 3 SUPER-FOCUS pathways in month 3.
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Figure S2. Bray-Curtis beta diversity among animals in both the exposed and control groups, across
both time and herd. Month 6 shows the microbiome becoming more stable in herd B, where
samples in the exposed group are most similar. However, results were non-significant.



Table S5. A summary of the positive and inconclusive IDEX ELISA results during the course of the experimental challenge study, with S/P% provided. Animals
which remained negative are not included. This table has been adapted from Britton, 2017.

Group

ID

Pre

M3

M6

M10

M12

M15

Challenged

2155

2176

M16

2194

2199

2201

2390

2402

2413

M20

48.4

M21

514

50.2

M24

52.5

M27

M28

M30

M31

M33

48.7

49.2

50.4

2415

2420

Control

2170

2454

Pre = premmune testing;M = month post-challenge; vV = Positive, - + Negative; | = Inconclusive. Blacked out cells represent animals that were necropsied
during the previous timepoint.



Table S6. IGRA PPDj AOD readings from animals at 3 months post inoculation.

Group ID | PPD] ID | PPD] ID | PPD]
2149 | 0.369 2194 | 0.195 2403 | 0.012
2152 | 2.947 2199 | 0.024 2404 | 0315
2154 | 1.817 2200 | 0.202 2407 | 0.161
2155 | 0.005 2201 | 1.240 2408 | 0.439
2158 | 0.248 2209 | 0.165 2410 | 0.116
e |_2162 | 0.115 2212 | 0.307 2412 | 0.193
Challenged =764 | 0.087 2387 | 0.183 2413 | 0.051
2169 | 0.141 2388 | 1.898 2415 | 0.148
2176 | 0.222 2390 | 0.973 2416 | 0.204
2182 | 0512 2392 | 0.121 2420 | 0.411
2183 | 0.072 2393 | 1.635 2422 | 0.140
2185 | 0.061 2402 | 0.220
ID | PPD] ID | PPD] ID | PPD]
2163 | 0.254 2218 | 0.011 2401 | -0.010
2168 | 2.636 2389 | 0.166 2405 | 0.681
2170 | 0.022 2391 | 0.019 2406 | 0.398
Control | 2172 | 0.148 2395 | 1.203 2409 | 0.062
2175 | 0.324 2397 | 0.068 2425 | 0.191
2213 | 1.377 2398 | 0.129 2454 | 0.771
2215 | 0.212 2399 | 0.646




