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Table S1. Sequencing depth and observed ASV richness
	Sample ID
	Nests ID where multiple chicks were sampled
	Total_reads
	Observed_features_ASV

	HA01
	N1
	302893
	197

	HA02
	
	279934
	330

	HA03
	N1
	205969
	262

	HA04
	N2
	228611
	242

	HA05
	
	242305
	321

	HA06
	N3
	177486
	505

	HA07
	N2
	221293
	321

	HA08
	N3
	182576
	309

	HA09
	N4
	250241
	396

	HA10
	N4
	240444
	360

	HA11
	N2
	290799
	205

	HA12
	N5
	170530
	174

	HA13
	
	277030
	135

	HA14
	
	245993
	164

	HA15
	N5
	167796
	146

	HA16
	
	105013
	363

	HA17
	N6
	243748
	178

	HA18
	
	238597
	156

	HA19
	N7
	188044
	132

	HA20
	N6
	329390
	147

	HA21
	N7
	138146
	237

	HA22
	
	309282
	640

	HA23
	
	176225
	540

	HA24
	
	121369
	350

	HA25
	
	259321
	350

	HA26
	
	221520
	390

	HA27
	
	355713
	329

	HA28
	
	247066
	290

	HA29
	
	223073
	216

	HA30
	
	216039
	272

	CP01
	
	147702
	177

	CP02
	
	219565
	134

	CP03
	
	158359
	137

	CP04
	
	127320
	166

	CP05
	
	125969
	1057

	CP07
	
	147926
	102

	CP08
	
	249800
	303

	CP09
	
	170900
	92

	CP11
	
	227192
	111

	CP12
	
	512885
	3082

	CP13
	
	133698
	83

	CP14
	
	282363
	336

	CP15
	
	235491
	108

	CP16
	
	276275
	130

	CP19
	
	173145
	182

	CP21
	
	150522
	397

	CP22K
	
	207755
	282

	CP23
	
	125633
	245

	CP24
	
	174099
	233

	CP25
	
	110710
	394

	CP27
	
	206025
	162

	CP28
	
	178138
	171

	CP31
	
	138407
	225

	CP32
	
	128572
	126

	CP33
	
	101897
	120

	CP34
	
	95858
	78

	CP35
	
	174424
	134

	CP36
	
	131322
	438

	CP37
	
	585062
	302

	CP38
	
	397752
	315




Table S2. Results of non-parametric Mann–Whitney U tests comparing alpha diversity metrics of the fecal bacterial microbiota between nestlings of two raptor species: the lesser spotted eagle (CP) and the white-tailed eagle (HA).
	Metric
	U statistic
	p-value
	Interpretation

	Shannon diversity index
	696
	0.00028
	HA > CP

	Simpson dominance index
	695
	0.0003
	HA > CP

	Pielou’s evenness
	639
	0.003
	HA > CP

	Simpson evenness
	444
	0.923
	ns

	Chao1 richness estimator
	636
	0.006
	HA > CP



Table S3. Analysis of differences in the abundance of bacterial taxa at the family level using ANCOM-BC2 between the gut microbiota of white-tailed eagle (HA) and lesser spotted eagle (CP) chicks. Taxa were considered significant if their FDR-adjusted q-values were below 0.05 and if they passed the pseudo-count sensitivity filter.
[image: ]

Table S4. Analysis of differences in the abundance of bacterial taxa at the genus level using ANCOM-BC2 between the gut microbiota of white-tailed eagle (HA) and lesser spotted eagle (CP) chicks. Taxa were considered significant if their FDR-adjusted q-values were below 0.05 and if they passed the pseudo-count sensitivity filter.
[image: ]


Table S5. DADA2 read processing statistics, including filtering, merging efficiency, and chimera removal for all samples.
	sample-id
	input
	filtered
	% of input passed filter
	denoised
	merged
	% of input merged
	non-chimeric
	% of input non-chimeric

	CP01
	160861
	148718
	92.45
	148474
	147940
	91.97
	147702
	91.82

	CP02
	240340
	223223
	92.88
	222935
	221744
	92.26
	219565
	91.36

	CP03
	171621
	159255
	92.79
	159091
	158682
	92.46
	158359
	92.27

	CP04
	149048
	129061
	86.59
	128272
	127768
	85.72
	127320
	85.42

	CP05
	143788
	130736
	90.92
	129951
	127536
	88.7
	125969
	87.61

	CP07
	164342
	148821
	90.56
	148627
	148091
	90.11
	147926
	90.01

	CP08
	278890
	255069
	91.46
	254667
	253094
	90.75
	249800
	89.57

	CP09
	191541
	177973
	92.92
	177658
	176559
	92.18
	170900
	89.22

	CP11
	254531
	232498
	91.34
	232193
	231013
	90.76
	227192
	89.26

	CP12
	781796
	717066
	91.72
	704006
	668342
	85.49
	512885
	65.6

	CP13
	146868
	134670
	91.69
	134521
	133911
	91.18
	133698
	91.03

	CP14
	313271
	290570
	92.75
	290029
	288445
	92.08
	282363
	90.13

	CP15
	259077
	238635
	92.11
	238320
	237225
	91.57
	235491
	90.9

	CP16
	310680
	286512
	92.22
	286230
	284682
	91.63
	276275
	88.93

	CP19
	194897
	178988
	91.84
	178669
	178010
	91.34
	173145
	88.84

	CP21
	164156
	152598
	92.96
	152319
	151401
	92.23
	150522
	91.69

	CP22K
	276467
	254038
	91.89
	252483
	247861
	89.65
	207755
	75.15

	CP23
	141294
	127225
	90.04
	127056
	125871
	89.08
	125633
	88.92

	CP24
	192569
	175573
	91.17
	175293
	174609
	90.67
	174099
	90.41

	CP25
	127891
	112511
	87.97
	111804
	111258
	86.99
	110710
	86.57

	CP27
	226769
	208134
	91.78
	207926
	206936
	91.25
	206025
	90.85

	CP28
	197891
	179652
	90.78
	179391
	178805
	90.36
	178138
	90.02

	CP31
	150064
	140220
	93.44
	139983
	139542
	92.99
	138407
	92.23

	CP32
	158959
	130942
	82.37
	129889
	129091
	81.21
	128572
	80.88

	CP33
	112602
	102769
	91.27
	102637
	102043
	90.62
	101897
	90.49

	CP34
	105277
	96383
	91.55
	96244
	96006
	91.19
	95858
	91.05

	CP35
	190318
	177276
	93.15
	177083
	176237
	92.6
	174424
	91.65

	CP36
	155809
	133842
	85.9
	132507
	131733
	84.55
	131322
	84.28

	CP37
	701688
	645977
	92.06
	644487
	639826
	91.18
	585062
	83.38

	CP38
	448483
	410078
	91.44
	409403
	406883
	90.72
	397752
	88.69

	HA01
	386614
	358504
	92.73
	356784
	351586
	90.94
	302893
	78.35

	HA02
	315874
	286192
	90.6
	285558
	283473
	89.74
	279934
	88.62

	HA03
	332955
	304226
	91.37
	301718
	293452
	88.14
	205969
	61.86

	HA04
	297895
	273412
	91.78
	272002
	266559
	89.48
	228611
	76.74

	HA05
	320808
	294210
	91.71
	292915
	286839
	89.41
	242305
	75.53

	HA06
	249580
	228398
	91.51
	226369
	216829
	86.88
	177486
	71.11

	HA07
	266632
	249383
	93.53
	248536
	244481
	91.69
	221293
	83

	HA08
	222836
	209461
	94
	208083
	203047
	91.12
	182576
	81.93

	HA09
	280218
	255768
	91.27
	255119
	253159
	90.34
	250241
	89.3

	HA10
	316771
	288253
	91
	286135
	278586
	87.95
	240444
	75.9

	HA11
	396035
	364488
	92.03
	363025
	357014
	90.15
	290799
	73.43

	HA12
	188521
	171892
	91.18
	171560
	170901
	90.65
	170530
	90.46

	HA13
	389980
	358161
	91.84
	356809
	351719
	90.19
	277030
	71.04

	HA14
	317949
	292845
	92.1
	291708
	287597
	90.45
	245993
	77.37

	HA15
	242889
	221908
	91.36
	220357
	216360
	89.08
	167796
	69.08

	HA16
	123477
	114333
	92.59
	113599
	111438
	90.25
	105013
	85.05

	HA17
	322037
	293928
	91.27
	292918
	288061
	89.45
	243748
	75.69

	HA18
	286579
	242883
	84.75
	240341
	239160
	83.45
	238597
	83.26

	HA19
	208803
	190167
	91.07
	189903
	188971
	90.5
	188044
	90.06

	HA20
	447058
	408804
	91.44
	406873
	400941
	89.68
	329390
	73.68

	HA21
	153395
	139769
	91.12
	139563
	138855
	90.52
	138146
	90.06

	HA22
	449393
	413740
	92.07
	409941
	397410
	88.43
	309282
	68.82

	HA23
	197472
	184105
	93.23
	183332
	181075
	91.7
	176225
	89.24

	HA24
	152490
	131755
	86.4
	130043
	126317
	82.84
	121369
	79.59

	HA25
	302613
	278052
	91.88
	276719
	273091
	90.24
	259321
	85.69

	HA26
	249377
	226995
	91.02
	226568
	224995
	90.22
	221520
	88.83

	HA27
	444065
	410157
	92.36
	408038
	401019
	90.31
	355713
	80.1

	HA28
	305277
	281220
	92.12
	280158
	276130
	90.45
	247066
	80.93

	HA29
	248830
	227294
	91.35
	226901
	225445
	90.6
	223073
	89.65

	HA30
	245708
	224592
	91.41
	224132
	222102
	90.39
	216039
	87.93
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Figure S1. Rarefaction curves for samples of white-tailed eagle (HA) and lesser spotted eagle (CP) chicks.
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Figure S2. Relative abundance of dominant (Top 10) bacterial genera in the Lesser Spotted Eagle (CP) and the White-tailed Eagle (HA) nestlings.

[image: ]Figure S3. Non-metric multidimensional scaling (NMDS) based on Aitchison (CLR-transformed) distances showing clear separation of the HA and CP microbiome profiles (stress = 0.138). Each point represents one sample, and ellipses indicate 95% confidence intervals for each group.

[image: ]
Figure S4. Principal Coordinates Analysis (PCoA) based on Aitchison (CLR–Euclidean) distance showing clear separation between HA and CP samples. The first two coordinates explain 29.6% and 6.8% of the variance in microbial community composition, respectively.

[image: ]
Figure S5. Principal Coordinates Analysis (PCoA) based on Bray–Curtis dissimilarity showing distinct clustering of CP and HA samples. Each point represents one 16S rRNA sample, and the first two axes explain 24.7% and 6.6% of the variation in community composition, respectively.

[image: ]
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Figure S6. Sample-level relative abundance of dominant (Top 10) bacterial genera in fecal microbiota of white-tailed eagle (HA) and lesser spotted eagle (CP) nestlings. Each bar represents one individual sample and shows the proportional contribution of the ten most abundant genera.

[image: ]
Figure S7. Within- and between-nest gut microbiota dissimilarity in white-tailed eagle chicks. Bray–Curtis dissimilarities are shown for pairwise comparisons among chicks originating from the same nest (within nest) and for balanced resampling of comparisons between chicks from different nests (between nest). Due to the limited number of within-nest comparisons (9 pairs), between-nest values are presented as the distribution of mean dissimilarities obtained by resampling an equal number of between-nest pairs. Despite substantial within-nest variation in gut bacterial community composition, dissimilarity between nests was consistently higher (Δ = 0.199; 95% CI: 0.124–0.266).
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Figure S8. Ornithologist from the Lublin Ornithological Society climbing to a white-tailed eagle nest to ring the nestlings. The photo illustrates the fieldwork conditions during routine monitoring activities, when fecal samples were opportunistically collected from nestlings for microbiota analysis. (Photo: Janusz Wójciak).
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image1.emf
Family

lfc 

_sampleHA

se 

_sampleHA

W 

_sampleHA

p 

_sampleHA

q 

_sampleHA

diff 

_sampleHA

passed_ss 

_sampleHA

Acinetobacter 3.1365 0.3549 8.8377 1.94E-10 1.12E-08 TRUE TRUE

Pseudomonas -2.0200 0.3143 -6.4276 3.04E-08 1.73E-06 TRUE TRUE

Enterococcus -2.4163 0.3880 -6.2273 5.73E-08 3.21E-06 TRUE TRUE

Parvimonas 2.9509 0.4401 6.7048 1.98E-07 1.09E-05 TRUE TRUE

Bacteria_Proteobacteria_Alphap

roteobacteria_Rhodobacterales_

Rhodobacteraceae_

-1.4083 0.2279 -6.1784 1.13E-06 6.12E-05 TRUE TRUE

Faecalibaculum -1.6481 0.2540 -6.4893 4.20E-06 0.0002 TRUE TRUE

Escherichia-Shigella -2.1875 0.4489 -4.8731 8.88E-06 0.0005 TRUE TRUE

Muribaculaceae -1.5702 0.3027 -5.1879 1.15E-05 0.0006 TRUE FALSE

Brevibacterium 1.5793 0.3062 5.1582 1.36E-05 0.0007 TRUE TRUE

1174-901-12 -1.5206 0.3019 -5.0363 1.79E-05 0.0009 TRUE TRUE

Ileibacterium -1.6343 0.2421 -6.7512 2.04E-05 0.0010 TRUE TRUE

Ureaplasma -1.7639 0.3060 -5.7642 2.29E-05 0.0011 TRUE TRUE

Sutterella -1.7163 0.3378 -5.0806 3.03E-05 0.0014 TRUE FALSE

Micrococcus 1.3227 0.2361 5.6022 3.97E-05 0.0018 TRUE FALSE

Prevotellaceae_UCG-001 -1.4096 0.2267 -6.2177 6.55E-05 0.0029 TRUE FALSE

Paeniclostridium -2.3065 0.5155 -4.4742 8.61E-05 0.0037 TRUE TRUE

Cutibacterium -1.0968 0.2177 -5.0374 0.0001 0.0051 TRUE FALSE

Bosea -0.8979 0.1972 -4.5531 0.0001 0.0053 TRUE TRUE

Acetobacter -1.0934 0.2610 -4.1890 0.0001 0.0055 TRUE FALSE

Sphingobacterium 1.4282 0.3292 4.3387 0.0001 0.0055 TRUE TRUE

Actinomycetaceae 2.2163 0.4290 5.1666 0.0002 0.0089 TRUE FALSE

Alloprevotella 1.8244 0.3923 4.6507 0.0005 0.0168 TRUE TRUE

Roseomonas -0.8943 0.1826 -4.8985 0.0005 0.0168 TRUE FALSE

Serratia -1.0601 0.2509 -4.2250 0.0005 0.0168 TRUE TRUE

Bacteria_Proteobacteria_Gamma

proteobacteria_Pasteurellales_P

asteurellaceae_uncultured

1.5440 0.4481 3.4460 0.0012 0.0395 TRUE TRUE

Romboutsia -0.8325 0.2193 -3.7955 0.0014 0.0477 TRUE FALSE

Veillonella 1.5503 0.4701 3.2978 0.0023 0.0733 FALSE TRUE

Enterobacter -0.9983 0.2966 -3.3660 0.0024 0.0738 FALSE TRUE

Stenotrophomonas -0.8332 0.2744 -3.0367 0.0050 0.1505 FALSE TRUE

Lactobacillus -1.1834 0.4004 -2.9558 0.0052 0.1510 FALSE TRUE

Sphingomonas -0.7916 0.2679 -2.9546 0.0064 0.1798 FALSE FALSE

Brevundimonas 0.7858 0.2744 2.8639 0.0070 0.1897 FALSE FALSE

Actinomyces 1.2079 0.4354 2.7739 0.0077 0.1995 FALSE TRUE

Clostridium_sensu_stricto_1 -1.5433 0.5875 -2.6268 0.0112 0.2799 FALSE FALSE

Megamonas 1.5997 0.6288 2.5443 0.0148 0.3555 FALSE TRUE

Enhydrobacter -0.5358 0.2000 -2.6788 0.0189 0.4358 FALSE FALSE

Streptococcus 1.4582 0.6183 2.3584 0.0227 0.4985 FALSE FALSE

Erwinia -0.5192 0.2143 -2.4230 0.0359 0.7534 FALSE FALSE

Varibaculum 1.2562 0.5993 2.0960 0.0436 0.8428 FALSE TRUE

Bacteria_Actinobacteriota_Actin

obacteria_Propionibacteriales_P

ropionibacteriaceae_

-0.7412 0.3536 -2.0961 0.0421 0.8428 FALSE TRUE

Methylobacterium-

Methylorubrum

-0.4303 0.2010 -2.1409 0.0471 0.8472 FALSE FALSE

Corynebacterium 0.5579 0.5055 1.1037 0.2743 1 FALSE TRUE

Rhodococcus -0.1214 0.2258 -0.5375 0.5963 1 FALSE FALSE

Brachybacterium 0.6247 0.4300 1.4529 0.1528 1 FALSE FALSE

Bacteria_Actinobacteriota_Actin

obacteria_Micrococcales_Microb

acteriaceae_

0.2871 0.2132 1.3463 0.1933 1 FALSE FALSE

Bacteria_Actinobacteriota_Actin

obacteria_Micrococcales_Microc

occaceae_

-0.4792 0.2798 -1.7129 0.0996 1 FALSE FALSE

Bacteroides 0.2071 0.4961 0.4173 0.6800 1 FALSE FALSE

Flavobacterium -0.1964 0.2169 -0.9058 0.3758 1 FALSE FALSE

Tychonema_CCAP_1459-11B -0.3403 0.2349 -1.4484 0.1647 1 FALSE FALSE

Lactococcus -0.4588 0.3315 -1.3838 0.1797 1 FALSE TRUE

Staphylococcus -0.7624 0.4300 -1.7733 0.0814 1 FALSE TRUE

Bacteria_Firmicutes_Clostridia_L

achnospirales_Lachnospiraceae_

-0.0773 0.6320 -0.1224 0.9032 1 FALSE FALSE

Peptostreptococcus -0.7484 0.4347 -1.7217 0.0907 1 FALSE TRUE

Peptoniphilus 0.8269 0.5029 1.6443 0.1072 1 FALSE FALSE

Fusobacterium 0.8075 0.4363 1.8507 0.0748 1 FALSE FALSE

Bacteria_Proteobacteria_Gamma

proteobacteria_Enterobacterales

_Enterobacteriaceae_

0.2109 0.3096 0.6812 0.5007 1 FALSE FALSE

Klebsiella -0.0363 0.2189 -0.1658 0.8720 1 FALSE TRUE

Pantoea 0.0252 0.2010 0.1254 0.9021 1 FALSE FALSE


image2.emf
Genus

lf 

_sampleHA

se 

_sampleHA

W 

_sampleHA

p 

_sampleHA

q 

_sampleHA

diff 

_sampleHA

passed_ss 

_sampleHA

Acinetobacter 3.8437 0.3891 9.8776 0.0000 0.0000 TRUE TRUE

Bifidobacteriaceae_ 4.3712 0.5747 7.6058 0.0000 0.0000 TRUE TRUE

Coriobacteriaceae_UCG-002 3.6501 0.4611 7.9162 0.0000 0.0000 TRUE FALSE

Micrococcaceae_ 2.3247 0.3556 6.5375 0.0000 0.0000 TRUE TRUE

Mycoplasma 2.7074 0.4122 6.5682 0.0000 0.0000 TRUE TRUE

Pseudomonas -2.0200 0.3338 -6.0518 0.0000 0.0000 TRUE TRUE

Enterococcus -2.4163 0.4040 -5.9811 0.0000 0.0000 TRUE TRUE

Peptoniphilus 2.0558 0.4281 4.8020 0.0000 0.0007 TRUE TRUE

Actinomyces 2.1455 0.4575 4.6893 0.0000 0.0007 TRUE TRUE

Muribaculaceae -1.5702 0.3229 -4.8630 0.0000 0.0011 TRUE FALSE

Brevibacterium 1.5793 0.3262 4.8419 0.0000 0.0012 TRUE TRUE

Sutterella -1.7163 0.3561 -4.8205 0.0001 0.0020 TRUE FALSE

Acetobacter -1.2700 0.3002 -4.2307 0.0001 0.0036 TRUE TRUE

Enterobacteriaceae_ -1.8177 0.4530 -4.0125 0.0002 0.0056 TRUE TRUE

Sphingobacterium 1.4595 0.3493 4.1783 0.0002 0.0069 TRUE TRUE

Faecalibaculum 1.9591 0.5268 3.7188 0.0006 0.0176 TRUE TRUE

1174-901-12 -1.2103 0.3289 -3.6797 0.0006 0.0180 TRUE TRUE

Alloprevotella 1.6157 0.4444 3.6360 0.0015 0.0433 TRUE FALSE

uncultured 1.5440 0.4620 3.3423 0.0016 0.0433 TRUE TRUE

Serratia -0.9826 0.2796 -3.5144 0.0019 0.0484 TRUE TRUE

Erwinia -0.8603 0.2416 -3.5615 0.0024 0.0600 FALSE TRUE

Veillonella 1.5503 0.4834 3.2073 0.0029 0.0700 FALSE TRUE

Comamonadaceae_ 0.8225 0.2551 3.2242 0.0039 0.0898 FALSE FALSE

Corynebacterium 1.3466 0.4699 2.8658 0.0058 0.1273 FALSE TRUE

Peptostreptococcus -1.0293 0.3594 -2.8640 0.0059 0.1273 FALSE FALSE

Lactobacillus -1.1834 0.4159 -2.8457 0.0070 0.1391 FALSE TRUE

Brevundimonas 0.8138 0.2934 2.7734 0.0086 0.1625 FALSE FALSE

Stenotrophomonas -0.8332 0.2965 -2.8098 0.0088 0.1625 FALSE TRUE

Rhizobiaceae_ 0.7501 0.2757 2.7202 0.0111 0.1884 FALSE TRUE

Megamonas 1.5997 0.6387 2.5045 0.0163 0.2613 FALSE TRUE

Clostridium_sensu_stricto_1 -1.2838 0.5889 -2.1801 0.0336 0.5044 FALSE FALSE

Sphingomonas -0.6542 0.3058 -2.1389 0.0395 0.5530 FALSE FALSE

Paracoccus -0.5284 0.2885 -1.8313 0.0756 0.9826 FALSE FALSE

Rhodococcus 0.1332 0.2897 0.4596 0.6492 1.0000 FALSE FALSE

Brachybacterium 0.6247 0.4444 1.4056 0.1663 1.0000 FALSE FALSE

Microbacteriaceae_ 0.4161 0.2631 1.5814 0.1246 1.0000 FALSE FALSE

Propionibacteriaceae_ -0.1239 0.4132 -0.2998 0.7656 1.0000 FALSE TRUE

Coriobacteriales_Incertae_Sedis_ -0.4877 0.3205 -1.5219 0.1562 1.0000 FALSE TRUE

Bacteroides 0.2071 0.5087 0.4070 0.6875 1.0000 FALSE FALSE

Flavobacterium 0.3802 0.2503 1.5187 0.1437 1.0000 FALSE FALSE

Tychonema_CCAP_1459-11B -0.3403 0.2605 -1.3064 0.2079 1.0000 FALSE FALSE

Streptococcus 1.0174 0.6480 1.5701 0.1226 1.0000 FALSE TRUE

Staphylococcus -0.4804 0.4122 -1.1654 0.2486 1.0000 FALSE TRUE

Lachnospiraceae_ -0.0773 0.6419 -0.1205 0.9046 1.0000 FALSE FALSE

Fusobacterium 0.8075 0.4506 1.7921 0.0839 1.0000 FALSE FALSE


