SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure 1. Alpha diversity indexes across different spatial locations of aligner
(a-c) and plaque (f-h) samples. P-values (p) are shown for Wilcoxon paired test.

Supplementary Figure 2. Alpha diversity indexes across different spatial locations of aligner
(a-b) and plaque (c-d) samples. P-values (p) are shown for Wilcoxon paired test.

Supplementary Figure 3. A) Alpha diversity indexes of aligner samples over three consecutive
nights. P-values of Wilcoxon test comparison are displayed. Abbreviations: N=number of
samples. B) Uniform Manifold Approximation and Projection (UMAP) based on Euclidean
distances of center-log ratio (CLR) counts on antimicrobial resistance genes. Each point
represents a sample from the long-term study; only paired comparisons across timepoints are
shown.

Supplementary Figure 4. A) Decontaminated sequencing information (Gigabasepairs) by
specimen type and disease group. P-corrected values are shown for Wilcoxon paired tests. In
each boxplot, the median value is displayed. B) Percentage of human contamination by
specimen type and disease group. P-corrected values are shown for Wilcoxon paired tests. In
each boxplot, the median value is displayed. C) Percentage of taxonomically assigned reads
by specimen type and disease group. P-values are shown for Wilcoxon paired tests. In each
boxplot, the median value is displayed. D) Heatmap displaying centered log-ratio (CLR)
transformed raw counts for differentially abundant genera across specimen types (details on
Supplementary Table 5). Genera were clustered into three groups based on k-means
clustering. Oxygen tolerance and gram stain annotations were curated or predicted from the
BacDive Metadatabase (see Methods).

Supplementary Figure 5. Heatmap displaying centered log-ratio (CLR) transformed raw
counts for differentially abundant species across specimen types (details on Supplementary
Table 5). Species were clustered into three groups based on k-means clustering. Oxygen
tolerance and gram stain annotations were curated or predicted from the BacDive
Metadatabase (see Methods).

Supplementary Figure 6. Principal Coordinate Analysis (PCoA) using Bray-Curtis distances on
raw counts for caries (a) and periodontitis (b) across specimen types. Each small dot
represents a sample included in the cross-specimen cross-disease study.

Supplementary Figure 7. A) Distribution of the number of scaffolds in each sample at various
length limits. On top of each boxplot, the total number of scaffolds surpassing the length
threshold is displayed (Number of samples = 1240). B) Total number of representative species
genome bins (SGBs) visualized by specimen of the initial sample and novelty. C) Distribution
of predicted antimicrobial resistances (AMR) subclasses by putative host species. Only labels
for the 20 most frequent AMR subclasses and species are displayed. Both AMR classes axis
and species legend are ordered by decreasing frequency.



Supplementary Figure 8. Heatmap displaying centered log-ratio (CLR) transformed RPKM
values for all 103 differentially abundant biosynthetic gene cluster families (GCFs) across oral
status and specimen types (details on Table 3). GCFs were clustered into three groups based
on k-means clustering.

Supplementary Figure 9. A) Network visualization of differentially abundant biosynthetic
gene cluster families (GCFs) and their putative bacterial hosts in the oral microbiome (details
on Table 3). All GCFs with predicted hosts are displayed. Rectangular nodes represent GCFs,
while diamond nodes represent bacterial species (putative hosts). GCF nodes are colored
according to the specimen type in which they were found differentially abundant.
Connections between GCFs and bacterial species represent predicted host-BGC relationships.
Edge color indicates log fold-change (logFC), whereas edge width corresponds to statistical
significance (adjusted p-value), where thicker edges indicate lower p-values. GCFs connected
by multiple edges to the same species indicate that the GCF was identified as differentially
abundant in multiple contexts (e.g. different diseases or in different specimen types).
Candidates selected for wet-lab validation are marked with stars. B) Number of predicted
biosynthetic gene clusters (BGCs) per representative species genome bin (SGB). Only SGBs
with more than 14 predicted BGCs are shown. Each SGB is labeled with the corresponding
assigned species name and its unique identifier (y-axis). If an SGB could not be assigned to a
known species, it is labeled with the prefix ‘bin_’ followed by its unique identifier. BGC types
are annotated for the 21 most abundant categories, representing 90% of the total predicted
BGCs.
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Supplementary Figure 2
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Supplementary Figure 3

UMAP 2

-

N
o
o

150

Alpha diversity index

100

Observed

0.063
1

0.46
1

0.063
1

0.75

0.50

0.00

UMAP 2
o

‘ ‘.Q ® oo

Berger Parker

0.84
—

0.56
1

0.31
1

N=6 0 N=6

N & \?
) é\é\ Qq;\

~ ™ .

X

&
J
”
Timepoint

22.5

20.0

10.0

timepoint® 12-13 weeks © 24-25 weeks

o ®°
°® 0.‘. 03
o. © oo
:.0:‘0' &°
) ..0
..... ... :..‘
®
* ¢

Pe g

N

w

UMAP 2

Faith PD

0.031
1

0.31

timepoint® 1-2 weeks © 24-25 weeks

N
—
o
-



Supplementary Figure 4
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Supplementary Figure 5
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Supplementary Figure 6
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Supplementary Figure 7
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Supplementary Figure 8

specimen INNNNNNNNNNA——
oral_stzatuss -JAENNMENM 11111”11100

FAM-1106 _NRPS_size3
FAM-1222_| NRPS NRPS-like Size21
FAM-1191_NRPS_size4

FAM-1650_NRPS, HRT2PKS T1PKS,NRPS-like sizel3
FAM-361 transAT-PKS,NRPS size14

FAM-1665 T1PKS, NRPS-like_size8

FATM 222 RiPP-like Sizell

Iasso&) Btlde sizel8

FAM- 965 PKS -Tike,HR-T2PKS size29

FAM-383 NRP-metallophore, NRPS_size5
FAM-882 NRPS,T1PKS,RiPP-like 5ize15
FAM-439_HR-T2PKS,NRPS, T1P S,NRPS- like“sizel4
F aryl'gol ene_size7

iPP-like”size5

FAM-393_lassopeptide, RRE -containing_Sizel7
FAM-522_lanthipeptide-class-iv, IanthFPe tide-class-iii_sizel4
FAM- transAT PKS_size24

FAM- 386 resorcmol argl ﬁol ené_size2

FAM APAA_Size31

FAM-626 Ianthfeftld'e -class-v_size7
NRPS-like_Size30

129 Nl-siderophore_size34

FAM- 1165 Iant‘h&)eptlde -class-i_sizel
2_NRPS”size3

FAM-293"NRPS sizel

FAM- 1383 argé)olyene NRPS_Size28
ranthl;])_ Btlde size4

FAM 2PKS Sizell

FAM-338 NRPS like, NRPS_size7

FAM-1248 LAP Size29
FAM-1297_lanthipeptide-class-V_size2

FAM- 1001 R|PP Ilke thlopeptlde size7
%BolYene size2

FAM- 1213 NRPS S-like_Sizel4d

FAM- 1254_£hosRhonate sizel4d
iPP-like”sizel5

FAM-621 tFIIO'E Btlde size2
FAM-482_transAT-PKS- I|ke trans \T-PKS Size39
RPS_sizel

FAM 1092 h TE KS_Size76

FAM-1002_T2PKS size29

FAM-333 LAP size2

FAM- 1045 T1PKS NRPS,RiPP-like"size5

-649 hosphonate Size37

FAM- 523 Ianthlfegtlde class-ii_size73
hserlactone_size4

FAM-1733 NRPS,NRPS-like_Sizell
FAM-1129"RRE- contalnlng “size29

FAM-1563 terpene_sizel5
FAM-1440_NRPS,betalactone, NRPS-like“size56
FAM-331_RiPP-like, Ianthlpeptlde class -i,NRPS Sizel160
1316 _T3PKS sizel

FAM 1136 R1PP-like”size2

FAM-1349 phosd)honate sizel

S_size3

FAM- 493 LAP RiPP-like,thiopeptide_Size34
M-614 lanthipeptide-class-Ti_size5
FAM-1197_NRPS,NRPS-like, transAT PKS_Size42
FAM-291_NRPS”size21

FAM- 179 arg/lpolﬁlene size5

S_sized

2 RiPP-like size13

061 NRPS”sizel7

FAM- 1278 NRPS”sizel0

FAM-1662 aryl&)ola/ene size4

FAM iPP-like"sizel

FAM-1581 RiPP-like 5ize55
FAM-589_LAP,thiopeptide_size9

FAM-1552 RaS-RiPP sizel
FAM-286_transAT-PKS,NRPS-like"sizel
FAM-240 Ianthlpeptlde -class-ii_size3
FAM-4327] Ianthlﬂlegtlde -class-v_size2
2_NRPS _Sizel2
FAM-40_NRPS-like,NRPS”size56

FAM-1147 ranthlgeptlde RRE- contammg “sizel8
6_lanthipeptide-class-i_sizell

BTanthlg gtlde -class-ii_sizel7

FAM- 1235 NRPS like, T1PK! prodl iosin_sizel8
-like"size36

gIE KS T1PKS size27

FAM-83_NRPS, betalactone NRPS like“size29
AM-527_hglE-KS”sizel6

FAM-756 Ianthlpeﬁlde class i, NRP! ze20
aryIponene size29
FAM-1478_lanthipeptide-class-i, RRE-containing_size6
FAM- 6 thioamitides_Size29

FAM-645 Ianthlgeftlde -class-ii_size21
betalactone_size3

FAM-711_NRPS”sizel
FAM-197_thiopeptide_size2

FAM 132 hydr gen cyanide~size2

M-958 NRPS-like, NRPS”sizel

FAM-1122 NRP-meTaII?V?hore ,NRPS”size2
NRPS”sizel

FAM-663"NRPS_size2

FAM- 1292 Ianth|pept|de -Class-i_size6

9 lassopeptide_Size25

FAM-1525_| LAP thlo eﬁtlde iPP-like"size22
7 ranthlpeptlde size57

specimen . Aligner . Plaque . Saliva

oral_status . control . disease

Effect Size
[
®
L J
[ ]
®
°
°
@
°
L 2
L
o
°
°
®
°®
i
o
[ ]
[ J
[ { J
L J
L 2
®
[ ]
®
( ]
[ 3
; @
®
®
L ]
L
®
®
° °
[ 3 o
®
( J
°
@
°
®
° °
@
[ 3
°
@
[ L 2
§
o
@
[
[ J
°
[
b4
)
L J
[ ]
°
°
e
[ ]
i
®
@
c o
L ]
{ 4
® )
L 3
°
L ]
° [ ]
°
[ ) ®
L ]

°
[ ]
°
°
°
°
° .
°
L]
°
T
R
NN
?\\2‘?’@‘2\’0 \\c) ’bQ\'o
B RR A
@7 Q%@
Log2FC - _ CLR counts H * SOV
-25 0.0 25 5.0

-5.0-2.50.02.55.0 7.5 oS

-log10(q) 1 e 406 @9



Supplementary Figure 9
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