Host-microbiota association in a migratory species: Constitutive humoral immunity in the partially migratory bat Leptonycteris yerbabuenae is linked to the gut microbiota in a sex-specific manner.
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Supplementary Fig 1. Fecal microbiota alpha diversity in adult females of Leptonycteris yerbabuenae between different reproductive stages. Each point represents one individual. A) number of ASVs, B) Shannon's index, C) Simpson's inverse index, and D) Faith's PD index. Values are medians (squares), interquartile ranges (boxes), and 5–95% percentiles (whiskers). Significant differences in Tukey HSD pairwise comparisons were calculated (p ≤ 0.05 *, p ≤ 0.01 **) when generalized linear models were significant. The observed number of ASVs was not significantly distinct between female cohorts (F2,21 = 1.168, p = 0.330, n=24).
Supplementary Table 1. Results of Tukey’s HSD post hoc comparisons for fecal microbiota alpha diversity (log transformed except Shannon index) of females of Leptonycteris yerbabuenae in different reproductive stages.
	Data subset / Comparison
	ΔMlog
	95% CI [LL, UL]
	Adj. p

	Shannon index (ΔM)

	Non-reproductive vs Lactating
	1.328
	[0.169, 2.487]
	0.023

	Pregnant vs Lactating
	0.739
	[-0.353, 1.832]
	0.225

	Pregnant vs Non-reproductive
	-0.589
	[-1.681, 0.503]
	0.377

	Inverse Simpson index

	Non-reproductive vs Lactating
	1.172
	[0.273, 2.071]
	0.009

	Pregnant vs Lactating
	0.698
	[-0.149, 1.545]
	0.118

	Pregnant vs Non-reproductive
	-0.474
	[-1.321, 0.373]
	0.351

	Faith's PD index

	Non-reproductive vs Lactating
	0.703
	[0.157, 1.248]
	0.010

	Pregnant vs Lactating
	0.700
	[0.154, 1.246]
	0.010

	Pregnant vs Non-reproductive
	-0.002
	[-0.507, 0.502]
	0.999


Note: Shannon index was not log trasnformed, thus, ΔMlog = ΔM. ΔM  and ΔMlog is calculated as Mgroup1 - Mgroup2. All statistical results derived from Tukey’s HSD post-hoc test from significant general linear model.
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Supplementary Fig 2. Fecal microbiota alpha diversity in adult males of Leptonycteris yerbabuenae at different regions in West-central Mexico. Each point represents one individual. A) the observed number of ASVs, B) Shannon's index, C) Simpson's inverse index, and D) Faith's PD index. Values are medians (squares), interquartile ranges (boxes), and 5–95% percentiles (whiskers). Significant differences of the generalized linear models are shown (p ≤ 0.05 *, p ≤ 0.01 **, p ≤ 0.001 ***). The observed number of ASVs (F1,36 = 13.69, p < 0.001, n=38), the Shannon index (F1,35 = 9.598, p = 0.003, n=37), the inverse Simpson index (F1,35 = 8.019, p = 0.007, n=37) and the Faith's PD index (F1,36 = 13.151, p < 0.001, n=38), were significantly different between sites.
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Supplementary Fig 3. Multidimensional scaling (MDS) of unweighted and weighted UniFrac distances of fecal microbiota in females of Leptonycteris yerbabuenae at different reproductive stages. The centroid and respective standard error, ellipses and individual data for lactating, non-reproductive and pregnant females are indicated in different colors. A) Unweighted UniFrac distance was significantly affected by reproductive status (PERMANOVA: R2 = 0.156, F2,21= 1.95, p < 0.001; see Supplementary Table 2 for pairwise comparisons). No significant differences in multivariate dispersion of unweighted UniFrac distance were found among groups (PERMDISP: F = 0.370, p = 0.694), which confirms that the microbial community compositions of the different female cohorts are not driven by unequal group variances. B) Weighted UniFrac distance did not differ significantly among groups (PERMANOVA: R2 = 0.114, F2,21= 1.352, p = 0.181). Multivariate dispersion of weighted UniFrac distance was also not significantly different among the reproductive groups (PERMDISP: F = 2.80, p = 0.08).
Supplementary Table 3. Pairwise PERMANOVA comparisons for unweighted UniFrac distances across females in different reproductive stages. 
	Comparison
	d.f.
	F
	R2
	Adj. p

	Unweighted UniFrac distance

	Non-reproductive vs Lactating
	1
	2.053
	0.136
	0.006

	Non-reproductive vs Pregnant 
	1
	1.755
	0.104
	0.009

	Pregnant vs Lactating
	1
	2.057
	0.128
	0.033


Note. p values were adjusted (Adj. p) using the Bonferroni correction, d.f = degree freedom.
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Supplementary Fig 4. Multidimensional scaling (MDS) of unweighted and weighted UniFrac distances of fecal microbiota in males of Leptonycteris yerbabuenae in different sites. The centroid and respective standard error, ellipses and individual data for males from Coquimatlán and Chamela are indicated in different colors. A) Unweighted UniFrac distance was significantly affected by location (PERMANOVA: R2 = 0.067, F1,36= 2.61, p = 0.001). No significant differences in multivariate dispersion of unweighted UniFrac distances were found among groups (PERMDISP: F = 8x10-3, p = 0.931), which confirms that the microbial community compositions of males in different locations are not driven by unequal group variances. B) Weighted UniFrac distance did not differ significantly among groups (PERMANOVA: R2 = 0.020, F1,36 = 0.76, p = 0.534). Multivariate dispersion of weighted UniFrac distances were also not significantly different among males in different locations (PERMDISP: F = 0.38, p = 0.539).
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Supplementary Fig 5. ANCOMBC2 differential abundance analysis showing the fecal ASVs that differ between non-reproductive and reproductive females of Leptonycteris yerbabuenae. The taxonomic classification of fecal ASVs is shown in the Y-axis and the comparison between non-reproductive (reference group) and reproductive females is shown in the X-axis. The color of each box indicates the change of each ASV (blue indicates a decrease and red an increase) relative to the reference group. The numerical values within each box indicate the magnitude of the log change relative to the reference group. The Benjamini & Hochberg (BH) method was used to correct for multiple testing. The color of the log change number identifies the ASVs that were significant without using the multiple testing correction method (p < 0.05, black), while differentially significant ASVs after multiple testing correction are indicated in blue. ASVs with log change marked with an asterisk were significant after applying the ANCOM-BC2 sensitivity filter.
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Supplementary Fig 6. ANCOMBC2 differential abundance analysis showing the fecal ASVs that differ between male Leptonycteris yerbabuenae from different locations in west-central Mexico. The taxonomic classification of fecal ASVs is shown in the Y-axis and the comparison between males from Coquimatlán (reference group) and Chamela is shown in the X-axis. The color of each box indicates the change of each ASV (blue indicates a decrease and red an increase) relative to the reference group. The numerical values within each box indicate the magnitude of the log change relative to the reference group. The Benjamini & Hochberg (BH) method was used to correct for multiple testing. ASVs in black were identified as significant (p < 0.05) without using the multiple testing correction method, while differentially significant ASVs after multiple testing correction are indicated in blue. ASVs marked with an asterisk were significant after applying the ANCOM-BC2 sensitivity filter.
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Supplementary Fig 7. Rarefaction curves of amplified 16S rRNA sequences in feces of adults Leptonycteris yerbabuenae. Each line represents an individual sample, where the number of ASVs observed is reported on the y-axis, and the sequencing depth on the x-axis. The vertical red line is located at a depth of 3477 reads, which represents the minimum rarefaction threshold for females. On the other hand, the minimum rarefaction threshold for males is located at a depth of 6675 reads, which is indicated by the blue line. At both thresholds, most samples have reached an asymptote regarding the appearance of new sequences. For this graph, two Chamela samples with a large number of ASVs have been omitted. 
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Supplementary Fig 8. Bacterial killing-ability of plasma (BKA) as a function of fecal microbiota alpha diversity in females of Leptonycteris yerbabuenae. Each point represents one individual. BKA as a function of A) the observed number of ASVs, B) Shannon's index, C) Simpson's inverse index, and D) Faith's PD index.

Supplementary Table 4. Generalized linear model results for bacterial killing-ability of plasma (BKA) as a function fecal microbiota alpha diversity in female of Leptonycteris yerbabuenae.
	Alpha diversity metrics
	β
	SE
	95% CI
	χ2
	d.f
	p
	n

	Observed number of ASVs
	0.005
	0.007
	-0.008, 0.019
	0.56
	1
	0.451
	24

	Shannon index
	0.085
	0.283
	-0.047, 0.064
	0.08
	1
	0.764
	24

	Inverse Simpson's index
	-0.001
	0.067
	-0.13, 0.13
	5-4
	1
	0.982
	24

	Faith's PD index
	0.053
	0.062
	-0.067, 0.175
	0.75
	1
	0.384
	24


Note: β = estimated regression coefficients, SE = standard error, CI = confidence interval, d.f = degrees of freedom.
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Supplementary Fig 9. Bacterial killing-ability of plasma (BKA) as a function of fecal microbiota alpha diversity in males of Leptonycteris yerbabuenae. Each point represents one individual. BKA as a function of A) the observed number of ASVs, B) Shannon's index, C) Simpson's inverse index, and D) Faith's PD index.

Supplementary Table 5. Generalized linear model results for bacterial killing-ability of plasma (BKA) as a function fecal microbiota alpha diversity in male of Leptonycteris yerbabuenae.
	Alpha diversity metrics
	β
	SE
	95% CI
	χ2
	d.f
	p
	n

	Observed number of ASVs
	-0.001
	0.002
	-0.006, 0.003
	0.37
	1
	0.540
	32

	Shannon index
	0.142
	0.211
	-0.272, 0.556
	0.45
	1
	0.501
	32

	Inverse Simpson's index
	0.106
	0.061
	-0.014, 0.226
	2.99
	1
	0.083
	32

	Faith's PD index
	-0.014
	0.029
	-0.071, 0.042
	0.26
	1
	0.606
	32


Note: β = estimated regression coefficients, SE = standard error, CI = confidence interval, d.f = degrees of freedom.
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Supplementary Fig 10. Multidimensional scaling (MDS) of unweighted and weighted UniFrac distances of fecal microbiota in adults of Leptonycteris yerbabuenae. The centroid and respective standard error, ellipses and individual data for samples with low (blue) and high (red) bacterial killing-ability of plasma (BKA) are indicated in different colors. Upper panels show unweighted (A) and B) weighted UniFrac distances for females. Female multivariate dispersion for unweighted (PERMDISP: F = 0.98, p = 0.333) and weighted (PERMDISP: F = 0.81, p = 0.377) UniFrac distances were not significantly different among groups. Lower panels show unweighted (C) and weighted (D) UniFrac distances for males. Male multivariate dispersion for unweighted (PERMDISP: F = 0.41, p = 0. 529) and weighted (PERMDISP: F = 2.37, p = 0. 136) UniFrac distances were not significantly different among groups.

Supplementary Table 6. PERMANOVA results for weighted and unweighted UniFrac distances in male and females of Leptonycteris yerbabuenae with high and low bacterial killing-ability of plasma (BKA).
	Beta diversity metric
	Sex
	R2
	F
	p
	n

	Unweighted UniFrac distance
	Female
	0.036
	0.912
	0.595
	24

	Weighted UniFrac distance
	Female
	0.064
	1.579
	0.150
	24

	Unweighted UniFrac distance
	Male
	0.028
	0.887
	0.589
	32

	Weighted UniFrac distance
	Male
	0.037
	1.151
	0.298
	32
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Supplementary Fig 11. ANCOMBC2 differential abundance analysis showing the fecal ASVs that differ between adult females of Leptonycteris yerbabuenae with low and high plasma bacterial killing-ability (BKA). The taxonomic classification of fecal ASVs is shown in the Y-axis and the comparison between low (reference group) and high BKA females is shown in the X-axis. The color of the box shows the direction of the change for each taxon (blue indicates a decrease and red an increase) respect the reference group. The numerical values within each box indicate the magnitude of the log change relative to the reference group. The Benjamini & Hochberg (BH) method was used to correct for multiple testing. All ASVs were identified as significant (p < 0.05). No ASV were significantly different after the multiple testing correction method.

Supplementary Table 7.  ASVs identified as differentially abundant by ANCOMBC2 between females with low and high bacterial killing-ability (BKA).
	taxon
	p value
	q value (Adjusted p)

	Corynebacterium_ASV649
	0.003813796
	0.090914645

	Unclassified_Enterobacteriaceae_ASV3339
	0.004358518
	0.090914645

	Mycobacterium_ASV1421
	0.005536556
	0.090914645

	Unclassified_Neisseriaceae_ASV3946
	0.007136789
	0.090914645

	Acinetobacter_ASV59
	0.007189398
	0.090914645

	Unclassified_A0839_ASV2429
	0.008234234
	0.090914645

	Mycobacterium_ASV1425
	0.008807601
	0.090914645

	Gemella_ASV992
	0.009206546
	0.090914645

	Bacillus_ASV250
	0.011496603
	0.100914629

	Blastochloris_ASV333
	0.013387461
	0.104705673

	Clostridium_sensu_stricto_1_ASV579
	0.015650621
	0.104705673

	Unclassified_Rhizobiales_1_ASV4322
	0.015904659
	0.104705673

	Sphingomonas_ASV2137
	0.01957308
	0.11185387

	Kocuria_ASV1142
	0.019822205
	0.11185387

	Ureaplasma_ASV5035
	0.026746902
	0.126748858

	Pannonibacter_ASV1585
	0.027530596
	0.126748858

	Lawsonella_ASV1193
	0.029013497
	0.126748858

	Candidatus_Arthromitus_ASV410
	0.030925299
	0.126748858

	Unclassified_Pasteurellaceae_ASV4045
	0.033559664
	0.126748858

	Enterococcus_ASV867
	0.034340658
	0.126748858

	Streptococcus_ASV2256
	0.034419206
	0.126748858

	Unclassified_Rhodobacteraceae_ASV4401
	0.03529715
	0.126748858

	Serratia_ASV2072
	0.042599243
	0.135833687

	Unclassified_Weeksellaceae_ASV4938
	0.042888596
	0.135833687

	Romboutsia_ASV1899
	0.046008103
	0.135833687

	Streptococcus_ASV2252
	0.046837659
	0.135833687

	Acinetobacter_ASV56
	0.04689882
	0.135833687

	Acinetobacter_ASV70
	0.048143585
	0.135833687


Note. The Benjamini & Hochberg (BH) method was used to correct p values (q value) for multiple testing.
Supplementary Table 8. ASVs identified as differentially abundant by ANCOMBC2 between males with low and high bacterial killing-ability (BKA).
	taxon
	p value
	q value (Adjusted p)

	Unclassified_Pasteurellaceae_ASV4045
	0.000354
	0.009327

	Lactococcus_ASV1183
	0.000356
	0.009327

	Salinisphaera_ASV1990
	0.000442
	0.009327

	Unclassified_Weeksellaceae_ASV4938
	0.000464
	0.009327

	Photobacterium_ASV1667
	0.000539
	0.009327

	Mycobacterium_ASV1419
	0.000654
	0.009327

	Unclassified_Erwiniaceae_ASV3358
	0.000684
	0.009327

	Blastochloris_ASV333
	0.000687
	0.009327

	Anaerococcus_ASV182
	0.000781
	0.009327

	Cardiobacterium_ASV494
	0.000856
	0.009327

	Streptococcus_ASV2257
	0.00159
	0.014554

	Mycoplasma_ASV1436
	0.001602
	0.014554

	Streptococcus_ASV2256
	0.001895
	0.015885

	Streptococcus_ASV2249
	0.002286
	0.017801

	Acinetobacter_ASV56
	0.002942
	0.021377

	Lautropia_ASV1188
	0.003227
	0.021983

	Unclassified_Neisseriaceae_ASV3946
	0.003577
	0.022938

	Ralstonia_ASV1797
	0.004117
	0.023755

	Exiguobacterium_ASV911
	0.004364
	0.023755

	Ureaplasma_ASV5034
	0.004537
	0.023755

	Salinisphaera_ASV2003
	0.004577
	0.023755

	Aureimonas_ASV246
	0.00505
	0.02502

	Rhodococcus_ASV1834
	0.005853
	0.026745

	Streptococcus_ASV2243
	0.005889
	0.026745

	Corynebacterium_ASV672
	0.006205
	0.027054

	Leptotrichia_ASV1245
	0.007556
	0.031096

	Providencia_ASV1735
	0.007703
	0.031096

	Pannonibacter_ASV1585
	0.008706
	0.033677

	Unclassified_Enterobacteriaceae_ASV3346
	0.00896
	0.033677

	Clostridium_sensu_stricto_ASV606
	0.009328
	0.033892

	Unclassified_Rhizobiaceae_ASV4310
	0.011249
	0.039554

	Paraclostridium_ASV1588
	0.012157
	0.040301

	Unclassified_Weeksellaceae_ASV4931
	0.012201
	0.040301

	Terrisporobacter_ASV2344
	0.013152
	0.042165

	Salinisphaera_ASV2008
	0.015868
	0.049417

	Unclassified_Neisseriaceae_ASV3945
	0.020673
	0.061581

	Gemella_ASV992
	0.021544
	0.061581

	Clostridium_sensu_stricto_1_ASV590
	0.021896
	0.061581

	Clostridium_sensu_stricto_1_ASV624
	0.022033
	0.061581

	Enhydrobacter_ASV863
	0.024381
	0.065694

	Pseudomonas_ASV1762
	0.02471
	0.065694

	Acinetobacter_ASV71
	0.028854
	0.074745

	Mycobacterium_ASV1427
	0.029486
	0.074745

	Mannheimia_ASV1301
	0.034804
	0.08622

	Unclassified_Pasteurellaceae_ASV4049
	0.036354
	0.088057

	Streptococcus_ASV2250
	0.037207
	0.088163

	Streptococcus_ASV2240
	0.041536
	0.096328

	Enterococcus_ASV871
	0.043571
	0.098943

	Sarcina_ASV2039
	0.044579
	0.099166

	Corynebacterium_ASV656
	0.047398
	0.103328


Note. The Benjamini & Hochberg (BH) method was used to correct p values (q value) for multiple testing.
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Supplementary Fig 12. Total immunoglobulin G concentration (tIgG) as a function of fecal microbiota alpha diversity in females of Leptonycteris yerbabuenae. Each point represents one individual and their associated tIgG value was calculated through optical density (OD). tIgG in relation to A) Observed number of ASVs and B) Faith’s PD index.
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Supplementary Fig 13. Total immunoglobulin G concentration (tIgG) as a function of fecal microbiota alpha diversity in males of Leptonycteris yerbabuenae. Each point represents one individual and their associated tIgG value was calculated through optical density (OD). tIgG in relation to A) Observed number of ASVs and B) Faith’s PD index.
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Supplementary Fig 14. Multidimensional scaling (MDS) of unweighted and weighted UniFrac distances of fecal microbiota in adults of Leptonycteris yerbabuenae. The centroid and respective standard error, ellipses and individual data for samples with low (blue) and high (red) total immunoglobulin G concentration (tIgG) are indicated in different colors. Upper panels show unweighted (A) and weighted UniFrac distances for females, lower panels show unweighted (C) and weighted (D) UniFrac distances for males. Female multivariate dispersion for unweighted (PERMDISP: F = 3.77, p = 0.063) and weighted (PERMDISP: F = 0.03, p = 0.862) UniFrac distances were not significantly different among groups. Lower panels show unweighted (C) and weighted (D) UniFrac distances for males. Male multivariate dispersion for unweighted (PERMDISP: F = 1x10-3, p = 0. 969) and weighted (PERMDISP: F = 3.82, p = 0. 059) UniFrac distances were not significantly different among groups.
Supplementary Table 9. PERMANOVA results for unweighted and weighted UniFrac distances in males and females with high and low total immunoglobulin Gg (tIgG).
	Beta diversity metric
	Sex
	R2
	F
	p
	n

	Unweighted UniFrac distance
	Female
	0.038
	0.948
	0.519
	24

	Weighted UniFrac distance
	Female
	0.029
	0.691
	0.672
	24

	Unweighted UniFrac distance
	Male
	0.046
	1.379
	0.080
	30

	Weighted UniFrac distance
	Male
	0.046
	1.360
	0.219
	30




Supplementary Table 10. ASVs identified as differentially abundant by ANCOMBC2 between female Leptonycteris yerbabuenae with low and high total immunoglobulin G (tIgG).
	taxon
	p value
	q value (Adjusted p)

	Enhydrobacter_ASV863
	0.000161
	0.009886

	Acinetobacter_ASV59
	0.000265
	0.009886

	Bacillus_ASV250
	0.00045
	0.009886

	Clostridium_sensu_stricto_1_ASV623
	0.000494
	0.009886

	Unclassified_Pasteurellaceae_ASV4044
	0.00088
	0.014081

	Clostridium_sensu_stricto_1_ASV585
	0.001083
	0.014443

	Pannonibacter_ASV1585
	0.001408
	0.01609

	Flavobacterium_ASV952
	0.002086
	0.020858

	Clostridium_sensu_stricto_1_ASV624
	0.003267
	0.02481

	Actinomyces_ASV82
	0.003566
	0.02481

	Streptococcus_ASV2249
	0.003636
	0.02481

	Acinetobacter_ASV67
	0.003722
	0.02481

	Unclassified_Rhizobiales_ASV4322
	0.004094
	0.025194

	Lawsonella_ASV1193
	0.004663
	0.026644

	Unclassified_Enterobacteriaceae_ASV3331
	0.006251
	0.033337

	Corynebacterium_ASV662
	0.007682
	0.038411

	Gemella_ASV992
	0.009005
	0.04107

	Unclassified_Marinococcaceae_ASV3814
	0.009241
	0.04107

	Enterococcus_ASV871
	0.009899
	0.041682

	Brevundimonas_ASV372
	0.01084
	0.043359

	Acinetobacter_ASV70
	0.012839
	0.048909

	Corynebacterium_ASV672
	0.016508
	0.058228

	Sarcina_ASV2039
	0.016741
	0.058228

	Blastochloris_ASV333
	0.017476
	0.058253

	Staphylococcus_ASV2221
	0.02155
	0.068959

	Clostridium_sensu_stricto_1_ASV616
	0.026992
	0.079697

	Acinetobacter_ASV56
	0.027259
	0.079697

	Kocuria_ASV1142
	0.027894
	0.079697

	Scytonema_VB-61278_ASV2047
	0.030658
	0.084574

	Serratia_ASV2072
	0.034263
	0.090138

	Romboutsia_ASV1899
	0.035229
	0.090138

	Unclassified_Weeksellaceae_ASV4938
	0.037889
	0.090138

	Lactococcus_ASV1182
	0.038124
	0.090138

	Unclassified_Pectobacteriaceae_ASV4074
	0.038309
	0.090138

	Leptotrichia_ASV1245
	0.049993
	0.11427


Note. The Benjamini & Hochberg (BH) method was used to correct p values (q value) for multiple testing.



Supplementary Table 11. ASVs identified as differentially abundant by ANCOMBC2 between male Leptonycteris yerbabuenae with low and high total immunoglobulin G (tIgG).
	taxon
	p value
	q value (Adjusted p)

	Unclassified_Pasteurellaceae_ASV4050
	0.000227
	0.022972

	Providencia_ASV1735
	0.000516
	0.026078

	Unclassified_Enterobacteriaceae_ASV3346
	0.000937
	0.031543

	Clostridium_sensu_stricto_1_ASV616
	0.001326
	0.033477

	Anaerococcus_ASV182
	0.001814
	0.036647

	Clostridium_sensu_stricto_1_ASV606
	0.002244
	0.037775

	Blastochloris_ASV333
	0.003211
	0.046328

	Corynebacterium_ASV656
	0.003808
	0.048074

	Salinisphaera_ASV2003
	0.004909
	0.055093

	Mycoplasma_ASV1436
	0.006848
	0.065027

	Clostridium_sensu_stricto_1_ASV610
	0.007496
	0.065027

	Unclassified_Flavobacteriaceae_ASV3407
	0.007726
	0.065027

	Ureaplasma_ASV5034
	0.009716
	0.075486

	Mycoplasma_ASV1457
	0.01217
	0.087798

	Scytonema_VB-61278_ASV2047
	0.013172
	0.088689

	Unclassified_Neisseriaceae_ASV3946
	0.015045
	0.094969

	Unclassified_Rhizobiaceae_ASV4295
	0.016542
	0.098281

	Peptoniphilus_ASV1625
	0.019269
	0.108119

	Escherichia-Shigella_ASV894
	0.023323
	0.123979

	Streptococcus_ASV2243
	0.033355
	0.163991

	Unclassified_Rhodobacteraceae_ASV4401
	0.035444
	0.163991

	Romboutsia_ASV1899
	0.035721
	0.163991

	Actinomyces_ASV82
	0.043283
	0.179704

	Unclassified_Pasteurellaceae_ASV4045
	0.044472
	0.179704

	Mycoplasma_ASV1442
	0.045782
	0.179704

	Staphylococcus_ASV2218
	0.046592
	0.179704

	Methylobacterium-Methylorubrum_ASV1364
	0.049645
	0.179704

	Gemella_ASV992
	0.049819
	0.179704


Note. The Benjamini & Hochberg (BH) method was used to correct p values (q value) for multiple testing.






















Supplementary Table 12. Bacterial genera associated with high plasma bacterial killing-ability (BKA) in Leptonycteris yerbabuenae.
	Genera
	Sex
	BKA association
	Number of ASVs 
	Biological association

	Brevinema
	Female
	Exclusive
	1
	Infection [1, 2]

	Chlamydia
	Female
	Exclusive
	1
	Infection [3–5]

	Cardiobacterium
	Male
	Upregulated
	1
	Infection [6, 7]

	Clostridium sensu stricto 1 †*
	Female-Male
	Exclusive-Upregulated
	1F/3M
	Infection [8–14]

	Corynebacterium
	Female
	Exclusive
	1
	SIM-Infection [15–20]

	Enterococcus †*
	Female
	Exclusive
	1
	IMST-Infection [11, 12, 21–23]

	Escherichia-Shigella †
	Male
	Exclusive
	4
	Infection [11–13, 24, 25]

	Exiguobacterium
	Male
	Upregulated
	1
	IMST [26]

	Fructobacillus
	Male
	Exclusive
	1
	IMST [27, 28]

	Gemella *
	Male
	Exclusive
	2
	Infection [29–31]

	Lactococcus *
	Male
	Upregulated
	1
	IMST-Infection [14, 32–34]

	Lautropia
	Male
	Upregulated
	1
	Infection [35]

	Leptotrichia
	Male
	Upregulated
	1
	Infection [36, 37]

	Mycoplasma *
	Female
	Exclusive
	1
	Infection [14, 31, 38–40]

	Neisseria
	Male
	Exclusive
	1
	Infection [41, 42]

	Paeniclostridium
	Female
	Exclusive
	1
	Infection [43, 44]

	Photobacterium
	Male
	Upregulated
	1
	Infection [45, 46]

	Providencia
	Male
	Upregulated
	1
	Infection [47–49]

	Ralstonia
	Male
	Upregulated
	1
	Infection [50–52]

	Rhodococcus *
	Male
	Upregulated
	1
	Infection [14, 53, 54]

	Streptococcus *
	Female-Male
	Exclusive-Upregulated
	2F/5M
	Infection [14, 23, 55–58]

	Ureaplasma *
	Female-Male
	Exclusive-Upregulated
	2
	Infection [31, 59, 60]

	Weissella *
	Male
	Exclusive
	1
	IMST [23, 61, 62]


Note: Genera associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*). Bacterial genera that include species associated with strong intestinal mucosa (SIM) and immunostimulatory properties (IMST). In the column titled 'Number of ASVs', the number of ASVs for each sex is distinguished by the letters F and M, which stand for 'female' and 'male', respectively, for bacterial genera identified in both females and males.
Supplementary Table 13. Bacterial genera associated with low plasma bacterial killing-ability (BKA) in Leptonycteris yerbabuenae.
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Acinetobacter *
	Female-Male
	Exclusive-Upregulated
	2
	Infection [14, 23, 63–65]

	Anaerococcus
	Male
	Upregulated
	1
	Infection [66, 67]

	Aureimonas
	Male
	Upregulated
	1
	Infection [68–70]

	Clostridium sensu stricto 1 †*
	Male
	Exclusive
	2
	Infection [8–14]

	Corynebacterium
	Male
	Exclusive-Upregulated
	2
	SIM-Infection [15–20]

	Escherichia-Shigella †*
	Female
	Exclusive
	1
	Infection [11–13, 24, 25]

	Helicobacter
	Female
	Exclusive
	1
	Infection [71, 72]

	Mycobacterium
	Male
	Upregulated
	1
	Infection [73]

	Mycoplasma *
	Male
	Exclusive-Upregulated
	1
	Infection [14, 31, 38–40]

	Pannonibacter
	Male
	Upregulated
	1
	Infection [74, 75]

	Paraclostridium
	Male
	Upregulated
	1
	SIM-Infection [76]

	Serratia †
	Male
	Exclusive
	1
	Infection [11, 77, 78]

	Staphylococcus †*
	Male
	Exclusive
	1
	Infection [11, 12, 23, 79, 80]

	Terrisporobacter
	Male
	Upregulated
	1
	Infection [81–83]


Note: Genera associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*). Bacterial genera that include species associated with strong intestinal mucosa (SIM).




Supplementary Table 14. Bacterial genera associated with high total immunoglobulin G (tIgG) in Leptonycteris yerbabuenae.
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Acinetobacter *
	Female
	Upregulated
	1
	Infection [14, 23, 63–65]

	Actinomyces
	Female
	Upregulated
	1
	SCFAs-Infection [84, 85]

	Bacillus †
	Female
	Upregulated
	1
	SCFAs [11, 12, 86–88]

	Chlamydia
	Female
	Exclusive
	1
	Infection [3–5]

	Escherichia-Shigella †*
	Female-Male
	Exclusive
	1F/3M
	Infection [11–13, 24, 25]

	Gemella *
	Male
	Exclusive
	1
	Infection [29–31]

	Mycoplasma *
	Male
	Exclusive
	1
	Infection [14, 31, 38–40]

	Paeniclostridium
	Female
	Exclusive
	1
	SCFAs-Infection [43, 44, 89]

	Providencia
	Male
	Exclusive
	1
	Infection [47–49]

	Serratia †
	Male
	Exclusive
	1
	Infection [11, 77, 78]

	Streptococcus *
	Male
	Exclusive
	1
	SCFAs-Infection [14, 23, 55–58]

	Ureaplasma *
	Female-Male
	Exclusive
	2
	Infection [31, 59, 60]


Note: Genera associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*). Bacterial genera with species associated with production of short chain fatty acids (SCFAs). In the column titled 'Number of ASVs', the number of ASVs for each sex is distinguished by the letters F and M, which stand for 'female' and 'male', respectively, for bacterial genera identified in both females and males.






Supplementary Table 15. Bacterial genera associated with low total immunoglobulin G (tIgG) in Leptonycteris yerbabuenae.
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Acinetobacter *
	Female
	Upregulated
	2
	Infection [14, 23, 63–65]

	Anaerococcus
	Male
	Upregulated
	1
	Infection [66, 90]

	Brevundimonas
	Female
	Upregulated
	1
	Infection [91]

	Clostridium sensu stricto 1 †*
	Female-Male
	Exclusive-Upregulated
	3F/4M
	SIM-Infection [8–14]

	Corynebacterium
	Female-Male
	Upregulated
	2
	SIM-Infection [15–20]

	Enhydrobacter
	Female
	Upregulated
	1
	Infection [92–94]

	Enterococcus †*
	Female
	Exclusive-Upregulated
	2
	IMST-Infection [11, 12, 21–23]

	Flavobacterium
	Female
	Upregulated
	1
	Infection [95, 96]

	Fructobacillus
	Male
	Exclusive
	1
	Probiotic [27, 28]

	Gemella *
	Female-Male
	Exclusive-Upregulated
	1
	Infection [29–31]

	Helicobacter
	Male
	Exclusive
	1
	Infection [71, 72]

	Lawsonella
	Female
	Upregulated
	1
	Infection [97]

	Mycoplasma *
	Male
	Exclusive
	1
	Infection [14, 31, 38–40]

	Pannonibacter
	Female
	Upregulated
	1
	FL-Infection [74, 75]

	Providencia
	Male
	Upregulated
	1
	Infection [47–49]

	Staphylococcus †*
	Male
	Exclusive
	2
	Infection [11, 12, 23, 79, 80]

	Streptococcus *
	Female
	Exclusive-Upregulated
	1
	SIM-Infection [14, 23, 55–58]


Note: Genera associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*). Bacterial genera with species associated with a free-living (FL) lifestyle, as well as with a strong intestinal mucosa (SIM) and immunostimulatory properties (IMST). In the column titled 'Number of ASVs', the number of ASVs for each sex is distinguished by the letters F and M, which stand for 'female' and 'male', respectively, for bacterial genera identified in both females and males.

Supplementary Table 16. Unclassified and environmental bacteria associated with high plasma bacterial killing-ability (BKA) in Leptonycteris yerbabuenae.
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Salinisphaera
	Male
	Upregulated
	2
	Halophile enviroment [98]

	Unclassified_Enterobacterales
	Male
	Exclusive
	1
	Broad [99]

	Unclassified_Enterobacteriaceae †*
	Male
	Exclusive
	3
	Broad [12, 14, 23, 99]

	Unclassified_Erwiniaceae
	Male
	Upregulated
	1
	Broad [100–102]

	Unclassified_Neisseriaceae *
	Male
	Exlsuive-Upregulated
	2
	Broad [23, 41, 103]

	Unclassified_Pasteurellaceae †*
	Male
	Upregulated
	3
	Broad [104–109]

	Unclassified_Weeksellaceae
	Male
	Upregulated
	1
	Broad [110–112]


Note: Families associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*).
Supplementary Table 17. Unclassified and environmental bacteria associated with low bacterial killing-ability (BKA).in Leptonycteris yerbabuenae
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Blastochloris
	Female-Male
	Exclusive-Upregulated
	2F/1M
	Water enviroments [113]

	Cyanobium_PCC-6307
	Female
	Exclusive-Upregulated
	1
	Dysbiosis-Water enviroments [114–116]

	GKS98_freshwater_group
	Female
	Exclusive
	2
	Water enviroments [117]

	Pannonibacter
	Male
	Upregulated
	1
	FL-Infection [74, 75]

	Unclassified_Chromatiaceae
	Female
	Exclusive
	1
	Broad [118]

	Unclassified_Enterobacterales
	Female
	Exclusive
	1
	Broad [99]

	Unclassified_Enterobacteriaceae †*
	Female-Male
	Exclusive-Upregulated
	2
	Broad [12, 14, 23, 99]

	Unclassified_Erwiniaceae
	Female
	Exclusive
	1
	Broad [100–102]

	Unclassified_Rhizobiaceae
	Male
	Upregulated
	1
	Broad [119]

	Unclassified_Synergistaceae
	Female
	Exclusive
	1
	Broad [120]


Note: Families associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*). Bacterial genera with species associated with a free-living (FL) lifestyle. In the column titled 'Number of ASVs', the number of ASVs for each sex is distinguished by the letters F and M, which stand for 'female' and 'male', respectively, for bacterial genera identified in both females and males.

Supplementary Table 18. Unclassified and environmental bacteria associated with high total immunoglobulin G concentration (tIgG) in Leptonycteris yerbabuenae.
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Blastochloris
	Male
	Upregulated
	1
	Water enviroment [113]

	Cyanobium_PCC-6307
	Female
	Exclusive
	1
	Dysbiosis-Water enviroment [114–116]

	GKS98_freshwater_group
	Female
	Exclusive
	2
	Water enviroment [117]

	Unclassified_Enterobacterales
	Female
	Exclusive
	1
	Broad [99]

	Unclassified_Enterobacteriaceae †*
	Male
	Exclusive
	1
	Broad [12, 14, 23, 99]

	Unclassified_Erwiniaceae
	Male
	Exclusive
	2
	Broad [100–102]

	Unclassified_Marinococcaceae
	Female
	Upregulated
	1
	Halophile enviroment [121]

	Unclassified_Pasteurellaceae †*
	Male
	Exclusive
	1
	Broad [104–109]

	Unclassified_Synergistaceae
	Female
	Exclusive
	1
	Broad [120]


Note: Families associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*).
Supplementary Table 19. Unclassified and environmental bacteria associated with low total immunoglobulin G concentration (tIgG) in Leptonycteris yerbabuenae. 
	Genera
	Sex
	BKA association
	Number of ASVs
	Biological association

	Asaia
	Female
	Exclusive
	1
	FL-Insects [122–126]

	Blastochloris
	Female
	Exclusive
	1
	Water enviroments [113]

	Fimbriiglobus
	Female
	Exclusive
	1
	Water enviroments [127, 128]

	Limnothrix
	Female
	Exclusive
	1
	Water enviroments [129, 130]

	Methyloparacoccus
	Female
	Exclusive
	1
	Water enviroments [131]

	Pannonibacter
	Female
	Upregulated
	1
	FL-Infection [74, 75]

	Rhodopseudomonas
	Female
	Exclusive
	2
	Water enviroments [132]

	Unclassified_Chromatiaceae
	Female
	Exclusive
	2
	Water enviroments [118]

	Unclassified_Enterobacteriaceae †*
	Female-Male
	Exclusive-Upregulated
	3F/5M
	Broad [12, 14, 23, 99]

	Unclassified_Erwiniaceae
	Female
	Exclusive
	2
	Insects [100–102]

	Unclassified_Marinococcaceae
	Female
	Upregulated
	1
	Halophile enviroment [121]

	Unclassified_Pasteurellaceae †*
	Male
	Exclusive-Upregulated
	2
	Broad [104–109]

	Unclassified_Rhizobiales
	Female
	Upregulated
	1
	Broad [133]


Note: Families associated with death and disease in bats (†), and with gut microbiota dysbiosis in bats (*). Bacteria genera with species associated with a free-living style (FL). In the column titled 'Number of ASVs', the number of ASVs for each sex is distinguished by the letters F and M, which stand for 'female' and 'male', respectively, for bacterial genera identified in both females and males.
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