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Summary:
Additional methods and results are provided for serology testing of birds in the experiment described in the Main Text. Detailed sample sizes are provided for DNA extraction of ocular swab samples (used for MG load analyses, Table S1). We provide extended results on comparisons of cloacal bacterial communities from wild and captive house finches sampled during the experiment. Contains Tables S1–4 and Figures S1–5.

Methods
Serology Testing
On day 20 of the experiment described in the Main Text, we collected blood samples via brachial venipuncture into heparinized capillary tubes. Plasma was separated off and stored at –20 ˚C. We tested samples representing all four treatment groups (n = 44) for the presence of anti-MG antibodies via enzyme-linked immunosorbent assay (ELISA) as per Hawley et al. (2011). After verifying that no MG-control birds seroconverted (conservative raw OD cut-off of 0.0671, Weitzman et al., 2021), we analyzed ELISA data (optical density) from birds inoculated with MG as a continuous variable in linear models to detect if the gut microbiome antibiotics treatment affected birds’ antibody response.

Table S1. Ocular swab extraction sample sizes used for MGC2 qPCR. Sample sizes given for each treatment on each post-inoculation day, separated by sex (F = female, M = male).
	Treatment 
	Antibiotics – MG –
	Antibiotics + MG –
	Antibiotics + MG +
	Antibiotics – MG +

	Post-inoculation Day
	F
	M
	F
	M
	F
	M
	F
	M

	-1
	 
	 
	 
	 
	4
	4
	4
	4

	3
	4
	4
	4
	4
	5
	5
	5
	5

	7
	 
	 
	 
	 
	5
	5
	5
	5

	13
	 
	 
	 
	 
	5
	5
	5
	5




Results
Serology Testing
We analyzed ELISA results from MG-inoculated birds to determine if perturbing the gut microbiome affected birds’ adaptive immune response, specifically antibody production in the plasma. Nearly all MG-inoculated birds had detectable antibodies on day 20 (averages ± SD,
non-treated: 0.0943 ± 0.0209; antibiotics: 0.0913 ± 0.0212). The two MG-inoculated groups did not differ in antibody levels on day 20 (F1,28 = 0.159, p = 0.7).


Amplicon Sequencing
Amplicon sequencing of our 65 house finch cloacal swab samples resulted in 5,877,887 total reads. After error correction (filterandtrim), removal of spurious reads (dada), and removal of chimeric reads, 4,948,085 reads remained (84% of the total), 60.6% of which were identified as either non-bacterial, chloroplast, or mitochondrial. Thus, 1,951,109 bacterial reads were available in our samples for analyses of community differences.

Table S2. Results of beta diversity analyses comparing cloacal bacterial communities between birds given oral antibiotics and those in the antibiotics-control treatment. Paired data are from birds sampled on day –1 and day 7. Bold denotes significant differences between the groups.

	Response
	Test
	Sum of Squares
	F
	R2
	P

	Bray–Curtis
	
	
	
	
	

	
	PERMANOVA
	0.85
	2.39
	5.0%
	> 0.5

	
	Beta Dispersion
	0.016
	4.48
	
	0.04

	
	
	
	
	
	

	Bray–Curtis, paired
	
	
	
	

	
	ANOVA
	0.046
	1.48
	
	0.2

	
	
	
	
	
	

	Jaccard
	
	
	
	
	

	
	PERMANOVA
	0.79
	1.93
	4.1%
	> 0.5

	
	Beta Dispersion
	0.006
	3.82
	
	0.06

	
	
	
	
	
	

	Jaccard, paired
	
	
	
	

	
	ANOVA
	0.02
	1.12
	
	0.3

	
	
	
	
	
	






Table S3. Results of comparisons between cloacal bacterial communities collected from wild birds in the field and from house finches in the microbiome-control group in our experiment on day –1. ASV richness and Faith’s phylogenetic diversity values were from communities rarefied to 5000 reads per sample. Bold denotes significant differences between the groups.

	Response
	Test
	Sum of Squares
	F
	R2
	P

	ASV Richness
	ANOVA
	4.14
	6.93
	
	0.01

	
	
	
	
	
	

	Phylogenetic Diversity
	ANOVA
	0.69
	1.85
	
	0.18

	
	
	
	
	
	

	Weighted UniFrac
	
	
	
	
	

	
	PERMANOVA
	0.59
	3.64
	9.9%
	0.005

	
	Beta Dispersion
	0.019
	1.77
	
	0.18

	
	
	
	
	
	

	Unweighted UniFrac
	
	
	
	
	

	
	PERMANOVA
	0.95
	3.98
	10.8%
	0.001

	
	Beta Dispersion
	0.013
	5.07
	
	0.04

	
	
	
	
	
	

	Bray–Curtis
	
	
	
	
	

	
	PERMANOVA
	1.47
	3.92
	10.6%
	0.001

	
	Beta Dispersion
	0.0003
	0.15
	
	0.68

	
	
	
	
	
	

	Jaccard
	
	
	
	
	

	
	PERMANOVA
	1.08
	2.56
	7.2%
	0.001

	
	Beta Dispersion
	0.0002
	0.25
	
	0.64

	
	
	
	
	
	







[image: ]
[image: ]
[image: ]
Figure S1. Abundant bacterial phyla and genera in wild and captive house finch cloacal swab samples. Phyla included represent, on average, at least 1% of the reads per group of samples. Genera included represent, on average, at least 2% of the reads per group of samples.
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Figure S2. Beta diversity in house finch cloacal bacterial communities in captive birds. Principal coordinates analysis on unweighted and weighted UniFrac distances, Jaccard distance, and Bray–Curtis dissimilarity. Triangles indicate birds given oral antibiotics. Circles indicate birds not given oral antibiotics. Colors indicate sampling day and antibiotics treatment.
[image: A picture containing colorful, outdoor object

Description automatically generated]


Figure S3. ASV richness (A) and phylogenetic diversity (B) in wild and captive house finch cloacal swab samples. Asterisk signifies significant difference between groups.
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Figure S4. Beta diversity in house finch cloacal bacterial communities from wild and captive samples, comparing undisturbed communities in captive house finches (day –1, no antibiotics) with samples from wild birds. Principal coordinates analysis on weighted and unweighted UniFrac distances, Jaccard distance, and Bray–Curtis dissimilarity. Teal circles indicate captive birds. Orange triangles indicate wild birds.
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Figure S5. Venn diagram of core genera (85% prevalence cut-off) in wild and captive house finch cloacal swab samples.
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Phylum Class Order Family Genus Median_Field Median_Lab effect P
Acidobacteria



Acidobacteriia Acidobacteriales
Acidobacteriaceae 
(Subgroup 1) Bryocella 2.407 -1.326 -0.858 0.008



Terriglobus 4.141 -1.277 -1.443 0.000
Actinobacteria



Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus 6.972 3.445 -1.035 0.000
Williamsia 4.131 -1.110 -1.040 0.001



Frankiales Frankiaceae Jatrophihabitans 4.737 -0.845 -1.016 0.007
Geodermatophilaceae Blastococcus 3.677 -1.153 -1.008 0.002



Geodermatophilus 6.926 0.674 -1.833 0.000
NA NA 5.131 -0.833 -2.034 0.000
Nakamurellaceae Nakamurella 4.528 -0.829 -1.092 0.001



Kineosporiales Kineosporiaceae Kineococcus 6.652 -1.363 -2.002 0.000
NA 3.894 -0.899 -1.023 0.001
Quadrisphaera 5.494 -1.265 -1.920 0.000



Micrococcales Beutenbergiaceae Salana 4.442 -0.948 -1.247 0.000
Brevibacteriaceae Brevibacterium -1.146 4.585 0.928 0.006
Dermabacteraceae Brachybacterium -0.673 4.301 0.662 0.046
Intrasporangiaceae Janibacter 3.718 -0.976 -0.677 0.035
Microbacteriaceae Amnibacterium 6.999 -0.995 -2.328 0.000



Curtobacterium 9.455 3.867 -1.640 0.000
Frigoribacterium 6.540 -1.048 -1.512 0.000
Frondihabitans 4.869 -1.035 -1.048 0.002
Herbiconiux 4.642 -1.147 -0.893 0.011
NA 8.189 2.554 -1.604 0.000
Rathayibacter 5.127 -0.651 -1.258 0.000



Sanguibacteraceae Sanguibacter 6.048 2.003 -0.623 0.047
Propionibacteriales Nocardioidaceae Aeromicrobium 4.776 -0.060 -1.082 0.001



Marmoricola 3.885 -0.136 -0.690 0.029
Nocardioides 5.509 -0.279 -1.104 0.002



Pseudonocardiales Pseudonocardiaceae Actinomycetospora 7.343 -0.124 -1.738 0.000
NA -2.533 5.067 1.014 0.009
Saccharopolyspora -2.779 1.822 0.769 0.047



Thermoleophilia Solirubrobacterales Solirubrobacteraceae Conexibacter 4.828 -1.172 -1.286 0.000
NA 4.711 -0.820 -0.816 0.015



Table S4. Bacterial genera in house finch cloacal swab samples with significant differential abundance between wild and microbiome-control (no antibiotics) 



captive birds on day –1. 
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Table S4. Bacterial genera in house finch cloacal swab samples with significant differential abundance between wild and microbiome-control (no antibiotics) 
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Phylum Class Order Family Genus Median_Field Median_Lab effect P
Actinobacteria (cont.)



Thermoleophilia Solirubrobacterales Solirubrobacteraceae Patulibacter 4.597 -1.157 -1.566 0.000
Solirubrobacter 4.452 -0.954 -1.155 0.000



Bacteroidetes



Bacteroidia Cytophagales Hymenobacteraceae Hymenobacter 8.086 2.223 -1.427 0.000
Spirosomaceae Dyadobacter 3.324 -0.691 -0.764 0.016



Fibrella 4.365 -0.962 -1.015 0.003
Spirosoma 6.352 -0.492 -1.598 0.000



Sphingobacteriales Sphingobacteriaceae Mucilaginibacter 5.165 -0.401 -1.383 0.000
Deinococcus-Thermus



Deinococci Deinococcales Deinococcaceae Deinococcus 3.992 -0.148 -0.840 0.009
FBP



NA NA NA NA 4.208 -0.630 -0.792 0.032
Firmicutes



Bacilli Bacillales Bacillaceae Bacillus 2.176 8.427 1.178 0.000
NA 1.458 6.746 0.836 0.005
Oceanobacillus -2.586 6.303 1.170 0.004
Ureibacillus -2.854 1.761 0.856 0.027
Virgibacillus -2.823 3.960 1.039 0.007



Planococcaceae Chungangia -2.799 2.178 0.810 0.028
Staphylococcaceae Staphylococcus 4.730 8.605 0.883 0.005
Thermoactinomycetaceae Thermoactinomyces -2.254 4.919 1.011 0.010



Lactobacillales Lactobacillaceae Lactobacillus 1.225 6.531 0.769 0.008
Proteobacteria



Alphaproteobacteria Acetobacterales Acetobacteraceae Acidiphilium 5.423 -0.901 -1.195 0.001
NA 4.562 0.944 -0.908 0.001
Roseomonas 5.870 0.180 -1.210 0.000



Caulobacterales Caulobacteraceae NA 3.373 -0.294 -0.855 0.004
Rhizobiales Beijerinckiaceae 1174-901-12 8.197 -0.382 -1.786 0.000



Methylobacterium 10.598 7.307 -1.159 0.001
Microvirga 3.334 -0.074 -0.615 0.048
NA 6.772 -0.247 -1.549 0.000
Psychroglaciecola 4.372 -0.199 -0.748 0.031



Devosiaceae Devosia 5.027 2.772 -0.585 0.036



Rhizobiaceae



Allorhizobium-
Neorhizobium-
Pararhizobium-
Rhizobium 6.536 0.966 -0.863 0.013
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Phylum Class Order Family Genus Median_Field Median_Lab effect P
Proteobacteria (cont.)



Alphaproteobacteria Rhizobiales Rhizobiaceae Aurantimonas 5.100 -1.344 -1.190 0.001
Aureimonas 8.157 -0.344 -1.873 0.000
Bartonella 6.057 0.723 -0.799 0.016
NA 6.053 2.393 -0.884 0.002
Neorhizobium 6.298 1.481 -1.340 0.000



Xanthobacteraceae Rhodopseudomonas 3.731 -0.734 -0.725 0.020
Rhodobacterales Rhodobacteraceae Rubellimicrobium 3.474 -1.217 -0.894 0.013
Sphingomonadales Sphingomonadaceae Altererythrobacter 4.047 -0.996 -1.015 0.001



Ellin6055 5.553 -1.059 -0.986 0.007
NA 5.876 3.233 -0.633 0.021
Novosphingobium 6.373 4.102 -0.724 0.004
Sphingopyxis 0.311 4.011 0.682 0.014



Deltaproteobacteria Myxococcales P3OB-42 NA 3.300 0.407 -0.631 0.033
Gammaproteobacteria Betaproteobacteriales Burkholderiaceae Duganella 5.134 -0.130 -1.239 0.000



Xylophilus 4.906 -0.381 -0.915 0.007
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