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Supplementary Table 1: Sample metadata for integron-positive (n=24) and integron-negative (n=38) koala faecal samples. Age classes follow the Tooth Wear Classification (TWC) system. Body Condition Score (BCS) ranges from emaciated to excellent. Chlamydia disease status determined by veterinary examination and clinical signs (Severity 0 = no disease evident, 1-3 = worsening disease evident). The Prior Capture Status of koalas was indicated by the detection of microchips placed prior to this study. Read counts are classified as reads retained after quality filtering and denoising; samples were collected in October 2022 from Belair National Park. 

	
Sample ID
	
Animal Weight (Kg)

	
Sex
	
TWC - Estimated age
	
BCS
	
Chlamydia disease 

	
Integron Group
	
Location Group
	
Prior Capture Status 

	
Read Count

	BNP-001
	8.27
	Female
	TWC IV -3.5-5.5 yrs
	Good
	0
	Negative
	3
	Yes
	18481

	BNP-002
	10.76
	Female
	TWC II -1.6 - 2.5 yrs
	Poor
	0
	Negative
	3
	Yes
	30363

	BNP-004
	10.17
	Male
	TWC VI - 6.5- 10 yrs
	Good
	0
	Negative
	1
	No
	26475

	BNP-007
	12.22
	Male
	TWC IV -3.5-5.5 yrs
	Fair
	0
	Positive
	1
	No
	28380

	BNP-009
	8.02
	Male
	TWC II -1.6 - 2.5 yrs
	Fair
	0
	Positive
	1
	No
	39333

	BNP-010
	7.8
	Female
	TWC III - 2.5 - 4 yrs
	Fair
	0
	Positive
	1
	No
	14555

	BNP-011
	4.02
	Female
	TWC I -Sub Adult
	Fair
	0
	Positive
	1
	No
	28114

	BNP-013
	6.81
	Female
Back Young
	TWC II -1.6 - 2.5 yrs
	Fair
	0
	Negative
	1
	No
	26202

	BNP-014
	7.49
	Female
	TWC II -1.6 - 2.5 yrs
	Fair
	1
	Negative
	1
	No
	19690

	BNP-016
	8.35
	Female Back Young
	TWC III - 2.5 - 4 yrs
	Good
	0
	Positive
	1
	No
	17699

	BNP-017
	0.91
	Male
	Dependent
	Fair
	0
	Positive
	1
	No

	29718

	
Sample ID
	
Animal Weight (Kg)

	
Sex
	
TWC - Estimated age
	
BCS
	
Chlamydia disease 

	
Integron Group
	
Location Group
	
Prior Capture Status 

	
Read Count

	BNP-019
	8.48
	Female
	TWC II -1.6 - 2.5 yrs
	Good
	0
	Positive
	3
	Yes
	51162

	BNP-021
	6.8
	Female
	TWC IV -3.5-5.5 yrs
	Poor
	3
	Negative
	1
	No
	26117

	BNP-022
	8.82
	Male
	TWC II -1.6 - 2.5 yrs
	Good
	0
	Negative
	1
	No
	45160

	BNP-023
	7.24
	Female
	TWC V - 5-6.5 yrs
	Fair
	1
	Negative
	1
	No
	47881

	BNP-025
	9.82
	Female
	TWC IV -3.5-5.5 yrs
	Good
	0
	Positive
	NA
	No
	45278

	BNP-026
	11.37
	Male
	TWC V - 5-6.5 yrs
	Good
	0
	Negative
	3
	No
	25194

	BNP-027
	6.35
	Male
	TWC II -1.6 - 2.5 yrs
	Fair
	0
	Negative
	3
	No
	37061

	BNP-028
	8.43
	Female
	TWC IV -3.5-5.5 yrs
	Fair
	0
	Negative
	3
	Yes
	29521

	BNP-034
	10.61
	Male
	TWC III - 2.5 - 4 yrs
	Fair
	0
	Negative
	2
	No
	48143

	BNP-035
	6.45
	Female
	TWC III - 2.5 - 4 yrs
	Good
	0
	Positive
	2
	No
	28331

	BNP-036
	8
	Female
	TWC VI - 6.5- 10 yrs
	Good
	1
	Positive
	2
	No
	37757

	BNP-040
	7.3
	Female
	TWC IV -3.5-5.5 yrs
	Fair
	1
	Negative
	1
	No
	35325

	BNP-041
	8.56
	Female
	TWC IV -3.5-5.5 yrs
	Good
	1
	Negative
	2
	No
	37602

	BNP-042
	8.8
	Female Back Young
	TWC III - 2.5 - 4 yrs
	Fair
	1
	Negative
	2
	No
	38350

	BNP-043
	1.45
	Male
	Dependent
	Poor
	0
	Negative
	2
	No
	38934

	BNP-044
	8.5
	Female
	TWC II -1.6 - 2.5 yrs
	Fair
	0
	Positive
	3
	Yes
	27000

	BNP-045
	6.8
	Male
	TWC I -Sub Adult
	Fair
	1
	Positive
	2
	No
	27049

	BNP-046
	8.7
	Female
	TWC V - 5-6.5 yrs
	Fair
	1
	Negative
	2
	Yes
	38776

	BNP-047
	8.12
	Female
	TWC II -1.6 - 2.5 yrs
	Fair
	1
	Positive
	2
	No
	37835

	
Sample ID
	
Animal Weight (Kg)

	
Sex
	
TWC - Estimated age
	
BCS
	
Chlamydia disease 

	
Integron Group
	
Location Group
	
Prior Capture Status 

	
Read Count

	BNP-048
	6.45
	Female
	TWC III - 2.5 - 4 yrs
	Emaciated
	1
	Positive
	3
	Yes
	37921

	BNP-051
	9.81
	Female
	TWC VII - 9- 12 yrs
	Good
	0
	Negative
	2
	Yes
	51492

	BNP-052
	9.05
	Male
	TWC III - 2.5 - 4 yrs
	Poor
	0
	Positive
	3
	No
	27961

	BNP-053
	10.05
	Male
	TWC I -Sub Adult
	Fair
	1
	Positive
	2
	No
	29958

	BNP-055
	9.42
	Female Back Young
	TWC IV -3.5-5.5 yrs
	Good
	1
	Positive
	2
	No
	26416

	BNP-057
	11.2
	Male
	TWC IV -3.5-5.5 yrs
	Fair
	1
	Negative
	3
	No
	28312

	BNP-059
	7.9
	Female
	TWC IV -3.5-5.5 yrs
	Fair
	1
	Negative
	3
	Yes
	38622

	BNP-060
	9.44
	Female
	TWC IV -3.5-5.5 yrs
	Excellent
	1
	Negative
	2
	No
	47053

	BNP-064
	9.23
	Female
	TWC IV -3.5-5.5 yrs
	Fair
	0
	Negative
	2
	Yes
	48420

	BNP-065
	8.73
	Female
	TWC IV -3.5-5.5 yrs
	Good
	1
	Positive
	1
	No
	30954

	BNP-066
	7.82
	Female
	TWC IV -3.5-5.5 yrs
	Fair
	2
	Negative
	1
	No
	40091

	BNP-067
	7.96
	Female
	TWC V - 5-6.5 yrs
	Fair
	2
	Negative
	1
	No
	23073

	BNP-069
	9.23
	Male
	TWC III - 2.5 - 4 yrs
	Fair
	0
	Positive
	1
	No
	19394

	BNP-070
	8.36
	Female
	TWC V - 5-6.5 yrs
	Good
	0
	Negative
	2
	No
	32003

	BNP-071
	8.72
	Female
	TWC V - 5-6.5 yrs
	Good
	1
	Negative
	2
	No
	30495

	BNP-072
	9.45
	Female
	TWC V - 5-6.5 yrs
	Fair
	1
	Negative
	2
	No
	20719

	BNP-073
	8.7
	Female
	TWC IV -3.5-5.5 yrs
	Poor
	1
	Negative
	2
	Yes
	35522

	BNP-075
	12.15
	Male
	TWC V - 5-6.5 yrs
	Good
	1
	Positive
	1
	No
	30363

	BNP-076
	9.11
	Female
	TWC V - 5-6.5 yrs
	Poor
	1
	Negative
	2
	No
	28874

	
Sample ID
	
Animal Weight (Kg)

	
Sex
	
TWC - Estimated age
	
BCS
	
Chlamydia disease 

	
Integron Group
	
Location Group
	
Prior Capture Status 

	
Read Count

	BNP-078
	8.76
	Female Back Young
	TWC IV -3.5-5.5 yrs
	Fair
	0
	Negative
	2

	No
	17536

	BNP-081
	9.2
	Female
	TWC IV -3.5-5.5 yrs
	Fair
	1
	Negative
	2
	No
	21374

	BNP-082
	9.46
	Male
	TWC IV -3.5-5.5 yrs
	Fair
	1
	Negative
	2
	No
	44836

	BNP-087
	8.36
	Female
	TWC V - 5-6.5 yrs
	Emaciated
	1
	Negative
	3
	No
	36882

	BNP-088
	7.68
	Female
	TWC I -Sub Adult
	Fair
	1
	Negative
	3
	Yes
	20239

	BNP-089
	10.1
	Female
	TWC IV -3.5-5.5 yrs
	Good
	1
	Negative
	2
	No
	20187

	BNP-090
	1.49
	Male
	Dependent
	Fair
	0
	Negative
	3

	No
	43706

	BNP-091
	8.61
	Female Back Young
	TWC II -1.6 - 2.5 yrs
	Fair
	1
	Positive
	3
	No
	33821

	BNP-092
	8.87
	Male
	TWC IV -3.5-5.5 yrs
	Poor
	1
	Negative
	3
	No
	23205

	BNP-095
	8.09
	Female
	TWC V - 5-6.5 yrs
	Fair
	0
	Positive
	3
	No
	37438

	BNP-096
	9
	Female
	TWC IV -3.5-5.5 yrs
	Poor
	1
	Negative
	3
	Yes
	28674

	BNP-097
	8.47
	Female
	TWC V - 5-6.5 yrs
	Good
	2
	Positive
	2
	No
	45320

	BNP-099
	12.58
	Male
	TWC III - 2.5 - 4 yrs
	Poor
	1
	Positive
	2
	No
	44318



Supplementary Table 2. Taxonomic composition of amplicon sequence variants (ASVs) lacking genus-level classification, summarised by order for integron-negative (n = 38) and integron-positive (n = 24) koalas. ASVs without an assigned genus (including those labelled ‘uncultured’) are grouped by phylum, class, and order, showing the number of ASVs detected and their mean relative abundance (mean of per-sample proportions) within each integron group. ASV counts are group-specific and therefore differ between groups. A dash indicates the order was not detected in that group.
	Phylum
	Class
	Order
	Integron negative
	Integron positive

	
	
	
	No. of ASVs
	Mean relative abundance (%)
	No. of ASVs
	Mean relative abundance (%)

	Bacteroidota
	Bacteroidia
	Bacteroidales
	59
	10.24
	58
	9.22

	Firmicutes
	Clostridia
	Oscillospirales
	77
	5.05
	77
	4.40

	Firmicutes
	Clostridia
	Lachnospirales
	234
	3.86
	240
	4.24

	Actinobacteriota
	Coriobacteriia
	Coriobacteriales
	25
	1.67
	35
	4.76

	Proteobacteria
	Gammaproteobacteria
	Enterobacterales
	31
	0.67
	34
	2.05

	Synergistota
	Synergistia
	Synergistales
	8
	0.62
	5
	0.31

	Proteobacteria
	Gammaproteobacteria
	Burkholderiales
	35
	0.55
	40
	0.62

	Firmicutes
	Bacilli
	Lactobacillales
	24
	0.16
	16
	0.28

	Firmicutes
	Clostridia
	Unclassified
	11
	0.10
	11
	0.19

	Actinobacteriota
	Actinobacteria
	Propionibacteriales
	4
	0.07
	5
	0.22

	Firmicutes
	Bacilli
	Erysipelotrichales
	7
	0.06
	10
	0.06

	Desulfobacterota
	Desulfovibrionia
	Desulfovibrionales
	21
	0.05
	23
	0.05

	Unclassified
	Unclassified
	Unclassified
	46
	0.05
	39
	0.04

	Firmicutes
	Negativicutes
	Acidaminococcales
	10
	0.03
	10
	0.04

	Firmicutes
	Syntrophomonadia
	Syntrophomonadales
	3
	0.01
	3
	0.02

	Actinobacteriota
	Actinobacteria
	Micrococcales
	3
	0.01
	2
	<0.01

	Actinobacteriota
	Actinobacteria
	Corynebacteriales
	2
	0.01
	2
	<0.01

	Proteobacteria
	Alphaproteobacteria
	Rhizobiales
	4
	0.01
	3
	<0.01

	Actinobacteriota
	Actinobacteria
	Actinomycetales
	3
	<0.01
	3
	0.01

	Proteobacteria
	Alphaproteobacteria
	Sphingomonadales
	2
	<0.01
	4
	0.01

	Desulfobacterota
	Desulfobacteria
	Desulfobacterales
	3
	<0.01
	3
	<0.01

	Firmicutes
	Clostridia
	Peptostreptococcales-Tissierellales
	1
	<0.01
	1
	<0.01

	Firmicutes
	Negativicutes
	Veillonellales-Selenomonadales
	2
	<0.01
	2
	<0.01

	Proteobacteria
	Alphaproteobacteria
	Acetobacterales
	1
	<0.01
	1
	<0.01

	Proteobacteria
	Gammaproteobacteria
	Xanthomonadales
	1
	<0.01
	1
	<0.01

	Cyanobacteria
	Cyanobacteriia
	Cyanobacteriales
	0
	–
	1
	<0.01
































Supplementary Table 3: Phylum based on mean relative abundance (%) across all samples in both integron-positive and integron-negative groups. 

	Integron Negative
	
	Integron Positive
	

	Phylum
	Mean Relative Abundance %
	Phylum
	Mean Relative Abundance %

	Firmicutes
	38.49
	Firmicutes
	35.87

	Verrucomicrobiota
	20.75
	Bacteroidota
	24.20

	Bacteroidota
	20.49
	Verrucomicrobiota
	17.33

	Proteobacteria
	10.22
	Proteobacteria
	9.52

	Synergistota
	3.78
	Actinobacteriota
	5.50

	Planctomycetota
	2.58
	Synergistota
	3.81

	Actinobacteriota
	1.89
	Desulfobacterota
	1.86

	Desulfobacterota
	1.38
	Planctomycetota
	1.42

	Fusobacteriota
	0.19
	Fusobacteriota
	0.19

	Rs-K70_termite_group
	0.09
	Cyanobacteria
	0.19

	Cyanobacteria
	0.08
	Rs-K70_termite_group
	0.06

	Unclassified
	0.02
	Unclassified
	0.01

	Patescibacteria
	0.003
	Campylobacterota
	0.009

	Deferribacterota
	0.0004
	Patescibacteria
	0.009

	Campylobacterota
	0.00
	Euryarchaeota
	0.002

	Euryarchaeota
	0.00
	Deferribacterota
	0.0006














Supplementary Table 4. Mean relative abundance of bacterial families (>1% in at least one integron group) in integron-negative and integron-positive koalas. Values are the mean of per-sample proportions. Taxonomic labels with '(o)' indicate order-level classifications for ASVs not classified to family level.


	Integron Negative
	
	Integron Positive
	

	Family
	Mean Relative Abundance %
	Family
	Mean Relative Abundance %

	Akkermansiaceae
	20.75
	Akkermansiaceae
	17.33

	Acidaminococcaceae
	13.41
	Acidaminococcaceae
	12.55

	Bacteroidales (o)
	9.13
	Bacteroidales (o)
	7.88

	Enterobacteriaceae
	8.29
	Enterobacteriaceae
	5.18

	Lachnospiraceae
	8.29
	Lachnospiraceae
	9.10

	Oscillospiraceae
	6.56
	Oscillospiraceae
	5.99

	Muribaculaceae
	5.60
	Muribaculaceae
	10.89

	Ruminococcaceae
	4.27
	Ruminococcaceae
	3.37

	Synergistaceae
	3.78
	Synergistaceae
	3.81

	Tannerellaceae
	3.40
	Tannerellaceae
	2.20

	vadinHA49
	2.58
	vadinHA49
	1.42

	Monoglobaceae
	1.69
	Monoglobaceae
	0.94

	Bacteroidaceae
	1.57
	Bacteroidaceae
	2.32

	Desulfovibrionaceae
	1.38
	Desulfovibrionaceae
	1.85

	Coriobacteriales (o)
	1.33
	Coriobacteriales (o)
	1.99

	Streptococcaceae
	1.24
	Streptococcaceae
	1.26

	Coriobacteriales_Incertae_Sedis
	0.35
	Coriobacteriales_Incertae_Sedis
	2.79

	Pseudomonadaceae
	0.24
	Pseudomonadaceae
	1.23








Supplementary Table 5. Mean relative abundance of bacterial genera (>1% in at least one integron group) in integron-negative and integron-positive koalas. Values are the mean of per-sample proportions. For genera exceeding 1% in only one group, the corresponding value in the other group is also shown for comparison. Taxonomic labels with '(f)' and '(o)' indicate family- and order-level classifications, respectively, for ASVs not classified to genus level. The 'Others' category groups all genera below 1% in both groups.

	Integron Negative
	
	Integron Positive
	

	Genus
	Mean relative Abundance %
	Genus
	Mean Relative Abundance %

	Akkermansia
	20.75
	Akkermansia
	17.33

	Phascolarctobacterium
	13.39
	Phascolarctobacterium
	12.51

	Others
	10.31
	Others
	12.44

	Bacteroidales (o)
	9.13
	Bacteroidales (o)
	7.88

	Escherichia-Shigella
	7.48
	Escherichia-Shigella
	4.20

	Muribaculaceae (f)
	5.60
	Muribaculaceae (f)
	10.89

	Lachnospiraceae (f)
	3.86
	Lachnospiraceae (f)
	4.24

	Tyzzerella
	3.76
	Tyzzerella
	3.82

	Parabacteroides
	3.26
	Parabacteroides
	2.12

	Cloacibacillus
	3.16
	Cloacibacillus
	3.50

	Oscillospiraceae (f)
	3.03
	Oscillospiraceae (f)
	2.48

	Ruminococcus
	2.63
	Ruminococcus
	2.05

	vadinHA49 (f)
	2.58
	vadinHA49 (f)
	1.42

	NK4A214_group
	2.57
	NK4A214_group
	2.72

	Monoglobus
	1.69
	Monoglobus
	0.94

	Ruminococcaceae (f)
	1.51
	Ruminococcaceae (f)
	1.21

	Coriobacteriales (o)
	1.33
	Coriobacteriales (o)
	1.99

	Desulfovibrio
	1.27
	Desulfovibrio
	1.59

	Streptococcus
	1.24
	Streptococcus
	1.26

	Bacteroides
	0.87
	Bacteroides
	1.43

	Coriobacteriales_Incertae_Sedis (f)
	0.34
	Coriobacteriales_Incertae_Sedis (f)
	2.77

	Pseudomonas
	0.24
	Pseudomonas
	1.23


Supplementary Table 6. Multivariate PERMANOVA examining associations between host and environmental variables and bacterial community composition (Bray-Curtis dissimilarity, 999 permutations), using marginal (Type III) sums of squares. P-values were adjusted across the seven variables using the Benjamini-Hochberg and Bonferroni methods. Df = degrees of freedom; R² = proportion of variance explained; F = pseudo-F statistic.


	Variable
	Df
	R2
	F_value
	p_value
	P (BH)
	P (Bonferroni)

	Integron group
	1
	0.006
	0.422
	0.970
	0.970
	1.000

	Sex
	2
	0.033
	1.089
	0.347
	0.717
	1.000

	Age
	7
	0.077
	0.724
	0.961
	0.970
	1.000

	Weight
	1
	0.010
	0.676
	0.758
	0.970
	1.000

	BCS
	4
	0.063
	1.042
	0.410
	0.717
	1.000

	Chlamydia status
	1
	0.017
	1.120
	0.342
	0.717
	1.000

	Location
	2
	0.106
	3.475
	0.001
	0.007
	0.007






























Supplementary Table 7. Per variable univariate PERMANOVA results examining the influence of demographic and clinical variables on bacterial community composition using Bray-Curtis dissimilarity matrices (999 permutations, p = 0.05). Abbreviations: Df = degrees of freedom; R² = proportion of variance explained; F_value = pseudo-F statistic.

	Variable
	Df
	R2
	F_value
	p_value

	Integron group
	1
	0.017
	1.055
	0.38

	Sex
	2
	0.049
	1.534
	0.061

	Age
	7
	0.100
	0.855
	0.784

	Weight
	1
	0.019
	1.171
	0.287

	BCS
	4
	0.071
	1.083
	0.349

	Chlamydia status
	1
	0.028
	1.719
	0.076

	Location
	2
	0.126
	4.177
	0.001




