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Veillonella:56

[ . . N
| M egasphaera micronuciformi s]]

Veillonella dispar:

Veillonella atypica:

Gemella: 10

—_—Lactobacillaies?GO

el Carnobacteriaceae: 12}

_'| Streptococcaceae: 74bI

Granulicatella:12

Gemellasanéui nis: 6|

= =g

[Granulicatella adiacens: 12|

| Streptococcus cristatus: 2|

| Streptococcus sanguini s]]

T~ .
“| Streptococcus: 748|

[Streptococcus peroris4|

| Streptococcus parasanguinis: 12]]

| Streptococcus orali 368|




100% 50%

0%

———{Firmicutes 1

————{Fusobacteria 3}

< root: 166==={ Bacteria: 166}

Additional file 4_B_P27

Proteobacteria: 162

Clostridia:} Clostridiales: 1} {Fenollaria: T} [ Fenol [aria massiliensis: 1|
R . [ {Leptotrichiacene:1 {Leptotrichia tH——"[Leptotrichia goodfellowii: ]
Fusobacteriia:3 Fusobacteriaes:3
&l Fusobacteriaceae: 2} Fusobacterium:2 [Fusobacterium nucleatum:2)|
Cronobacter:7 |Cronobacter muytjensii:7|
Escherichia:25 Escherichia coli:25]
Shigella boydii:3|
T — 1 [E ; 162} [E - 162} Shigella:17
{ Gammaproteobacteria: 162! nterobacteriales: 162 nterobacteriaceae: 162 Shiodlasonme 3
Enterobacter:108
Citrobacter koseri:2|
Citrobacter:5)

[Citrobacter freundii:3]




100% 50%

0%

Co&nebacteri um:3|

I Corynebacteriaceae: o:

| P |
Corynebacteriaes:3

Gemella:6 |Gemella asaccharolytica:6)

Bacillales:6

———{Actinobacteria:3} Actinobacteria:3
——{Firmicutes 11} Bacilli:11}

Fi

————{Aerococcaceae:2}

{A€roCOCCUS; Zmmmmms [ A €r0COCCUS Chi StENSENIT:2)
M_| Streptococcus anginosus:2)

| Py |
Streptococcaceae:

Lactobacillales:5

Granulicatella: |Granulicatella elegans:|

~—————{Carnobacteriacese: 1

| T |
L eptotrichiaceae: 18

Fusobacteriales:18

usobacteriia:18

Fusobacteria:18

B

Sutterellaceae:3

{Snesthia: 18} [Sneathia sanguinegens: 18|
Sutterella:3} [Sutterella wadsworthensis: 3|

Proteobacteria: 227,

o root:575p=={Bacteria:575}

Additional file 4_B_P28

urkholderiales:3

= e el

[Citrobacter freundii:2]

Shigella:7 Shiéellasonnei:ﬂ

{Enterobacteriaceae: 224}

_'| Gammaproteobacteria: 224I

Mollicutes:148]

{Enterobacteriales. 224}

Escherichia:2 Escherichiacali:2
s | PspuidOCi trobacter: 3|

|Cronobacter muytjensii:5|

{Mycoplasmatales:148}

(R s =

———{Tenericutes:148}

AQ

i Mycoplasmataceae: 14bi

Bacteroidal es: 168|

Bacteroidia: 168

~——————{Bacteroidetes 168]

Prevotellaceae: 168

Enterobacter:205] [Enterobacter cloacae:2|
Mycoplasma: 148 |Mycop| asma homi nisl48|
Prevotella buccalis:
s | Prevotel la disiens: 69
Prevotella: 168]
Prevotella bivia:32
[Prevotella timonensis:66|




100% 50%

< root:1658={Bacteria:1

aeal

0%

Actinobacteria: 24|

Actinobacteria: 20

Fusobacteria:81}

M—| Corynebacterium matruchotii:1|

Rothia: 1}

Fusobacteriia:81}

Proteobacteria: 273

I Rothia mucilagi nosac]]

| Ty |
Actinomyces: 18|

IActi nomyces graevenitzii :18|

T - .l
Atopobium:4

Idelta/epsilon subdivisions: 18|_| Epsilonproteoba:terialbi

| r= e y—— e p— |

_| Gammaproteobacteri a."ol

(ojele);

Additional file 4_B_P29

Firmicutes:390

——{Coryneacteriales:1} {Corynebacteriaceze: ]
Actinomycetales: 18| IActinomyoetace%:lbI
{Coriobacteriales:4} {Atopobiaceae:}

Fusobacteriaceae: 17
Fusobacteriaes:8

L eptotrichiaceae: 64
ICampyI obacterdeslbl ICampyI obacteraceae: 1b:

IAtopobi um parvul um:4|

Fusobacterium:17 [Fusobacterium nucleatum:5|

‘ _| L eptotrichia honqkonqensis3|

L eptotrichia:64

Past

Pasteurellales:5)

N

_'| Betaproteobacteria: ZbU:

[Leptotrichiawadei:61]

. . .
Campylobacter:18]

eurellaceae:5

N

eisseriales: 250

Clostridia:10

Clostridiales:10

Haemophilus:5

eisseriaceae: 250

ICampyI obacter concisus: 18|

| Haemophilus pittmani ae::l]

|Haemophi|us parai anuenzae:2|

Neisseria:250

[Lachnoanaerobaculum:2]

L achnospiraceae:8

————{Oribacterium:6}

Neisseria perflava:3

I Qribacterium asaccharolyti cum:2|

_|Clostridide£ Family XII1. IncertaeSedis:L:

———{Selenomonadales 1}

—{Negativicutes 246}

Bacteroidetes: 890,

Selenomonadaceae: 1}

Veillonellales:;245)

Bacilli:134

vV BYIN

[[Eubacterium] sulci:2]

| PN P s—— |
Selenomonas: 1

ISeIenomonas sputi gena:]]

—{Megaspheera 11

eillonellaceae: 245

L actobacillales: 134

{Flavobacteriales:4}

Velillonella:234

IMegasphaera mi cronuciformis:l:IJ

Veillonellarogosae:

I Streptococcaceae: 13‘,:

{Flavobacteriaceae4}

lavobacteriales:4

Bacteroidia:886

Streptococcus: 134

lavobacteriaceae:4

Bacteroidal es: 886

Pri

VeiIIoneIIaéarvuIa:iI

|Veillonella atypica:10]

| Streptococcus salivari us:3|

| Streptococcus sanguli ni32|

[ _| Capnocytophagagingivali s]]

{Capnocytophagaaf———

I Capnocytophaga |eadbetteri :3|

Alloprevotella:2

evotellaceae:886

Alloérevotellarava:z

| Prevotellani qracen52|
Prevotellaveroralis:

[Prevotella nanceiensis:2]

__Prevotellaoul orum:]]

Prevotel|a:884

Prevotella salivae:23

[Prevotella histicola:38]

Prevotella pallens: 10

|Prevote||asoopos 148|

|Prevote||ame| ani nogenica;169|




100% 50%

0%

——{Actinobacteria 1]

Proteobacteria4

< root: 350 Bacteria: 350}

Additional file 4 B_P30

Firmicutes: 345

ICorynebacteri acem:hI

Corynebacterium:

Pseudomonadaceae: 1}

m_| Pseudomonas aeruginosa 1|

| PP |
Alcaligenaceae:3

Vv

Achromobacter:3

eillonellaceae:3

Tissierellia:330

{Actinobacteria:1} {Corynebacteriales:]
] Gammaproteobacteria:1} {Pseudomonadales. 1}
t————{Betaprotechacteria3 {Burkholderiales:3}
——{Negativicutes:3 (Veillonellales3

——————{Lactobacillales 1

[Bacilli:12}

—————{Bacilldes 11}

M’_| Negativicoccus succinicivorans:3|

1
Streptococcaceae: 1!

Tissierellales:330

Streptococcus:

| Staphylococcus epidermi dis4|

:Staphyl ococcaceae: 1]4'

Sapnyiooocous 1i—

| Staphylococcus aureus]]

| | Anaerococcus octavius:2|

: Peptoniphilaceae: 330:

b Finegoldia:328} [Finegoldia magna:328|




100% 50%

0%

‘ L actobacillales:2

< root: 1966}=={Bacteria: 1966}

Additional file 4 B_P31

Firmicutes: 18

| P |
Streptococcaceae:

Streptococcus:2

Staphylococcus: 16 |Staphylococcusepidermidisl]]

{Staphylococcaceae: 16}

{Providencia 30}=———————[Providencia stuartii:9]

{Enterobacteriaceae: 30}

Proteobacteria: 1948

t————{Baclldes 16}
—{Enterobacteriales:30}
_ﬁGmmmrotmbwala215|+ o1
{Burkholderiales: 1733

Pseudomonas: 185 |Pseudomonas aeruginosa:185|

{Pseudomonadaceae: 185}

| T |
Alcaligenaceae: 1733

_| Betaproteobacteria:l/do:

Achromobacter:1733] [Achromobacter insolitus:2|




100% 50%

4 root: 278} Bacteria: 278}

0%

{Prevotella:1} Prevotella copri:1]

Additional file 4 B P33

pemmes] B aCtEr 01 EtES: 1] Bacteroidia: 1} Bacteroidales. 1} Prevotellaceae: 1]
prme] D 6 NOCOCCUS- Thermus: 1 Deinococci: 1} Thermales:1} Thermaceae:1
—————{Actinobacteria:3} {Actinobacteria:3} Corynebacteriales:3 {Corynebacteriaceae: 3}
L actobacillales: Streptococcaceae: 1l
] i i CLItES: 6] Bacilli:6| ————{Staphylococcacese:3
Bacillales:5
———{Bacillacese:2}
! /\ | phaproteobacteria: 1} Caulobacterales: 1} Caulobacteraceae: 1}
—{Alcaligenaceae:6}
Burkholderiacese:
_| Beta)rota)ba;tefia:]_,i Burkholderiales:17
Proteobacteria: 267,
el COMamonadaceae: 10}
! S ammiaproteobacteria: 249} {Enterobacteriales; 249} {Enterobacteriaceae: 249}

Thermus:1} [Thermus scotoductus:1]

{Corynebacterium: 3F———[Corynebacterium falsenii:2|

Streptococcus:

m_| Staphylococcus haemolyticus:1|
Anoxybacillus:

——{Badllus ]

I Bacillus thermoamyl ovoransﬂ

Brevundi monasil

Achromobacter:6

Lautropia: 1 Lautroéia mirabi Iisil

Diaphorobacter:3
|Comam0n$ denitrificans:5|
Klebsiella:8]

IKIebsieIlapnalmoniae:5|

Enterobacter:14

Raoultella:227 |Raoultella planticola:227]




100% 50% 0%
{Deinococcus-Thermus: 1 Deinococci:1f Deinococcales: 1} Deinococcaceae: 1} Deinococcus:1]
I I — ) (Corynebecterium: i [Corynebecteium glucuronolyticu:]
Actinobacteria:2 Actinobacteria:2 Corvnebacteriales:2
t=————{Mycobacteriacece:1} Mycobacterium:1]
. | M oraxellaceae:6} Acinetobacter:6
] Gammaproteobacteria:7| Pseudomonadales: 7
L————{Pseudomonadaceze. ] Pseudomonas. ]
Bt et o 1 2
Proteobacteria: 16
— T T T Neisseriaceae: 1} Neisseria]|
Betaproteobacteria:9 w [Comamonas denitrificans:7|
Burkholderiales:§] Comamonadaceae:§ {Comamonas; 8l
‘ [Comamonas kerstersii:1|
Fusobacteria:38 Fusobacteriia: 38| Fusobacteriales:38 Fusobacteriaceae: 38| Fusobacterium: 38| [Fusobacterium nucleatum:38]
| F 2V Ob2C YT 2 2} Flavobacteriales:2 Flavobacteriaceae:2 Flavobacterium:2 [Flavobacterium succinicans:2]
_| Porphyromonadaceae: 14: Porphyromonas: 12| | Porphyromonas uenoni5:12|
Bacteroidetes. 674
| Prevotella melaninogeni ca:]]
< root: 1469} Bacteria: 1469}
Bacteroidiabr2 Bacteroiddes672 RN R

[Prevotellatimonensis. ]

[Prevotellaintermedia: 1]

Prevotellaceae:660 Prevotella:660)

[Prevotella buccalis:47]

[Prevotella bergensis:9)
~——————Prevotellabivia:563]
——{Tiss erellia 2} [[Bacteroides] coagulans:2|
————{Erysipelotrichia:2} {Erysipelotrichales:2} {Erysipelotrichaceae: 2} {Sol obacteri um; 2} [Sol obacterium moorei:2]
—— Peptostreptococcaceae: 3} W| Peptostreptococcus anaerobius:3|
{Clostridiar28} {Clostridiales Family XI11. Incertae Sedis:7} {Casaltella7} [Cesdltdlamassiliensis 7]
Rirmicutes 738" {Fenollaria:15} [Fenollaria massiliensis:15]
] Nl vi cutes: 26} {Veillonellales:26} {Veillonellaceae: 26} _
e Didlister:25 [Dialister propionicifaciens:25|
Im m Anoxybacillus:
e [Baili650] {Gemella5} [Gemella morbillorum:5|

L actobacillales:674] { Streptococcaceae: 674} Streptococcus:674) [Streptococcus infantis:2|

Additional file 4 B P34



100% 50% 0%
Synergistetes: Synergistia:2) Synergistales:2 Synergistacese: Pyramidobacter:2 I Pyramidobacter piscolens: 2|
_— _— _ | L eptotrichiaceae:6 L eptotrichia:6 Léotrl chiawadei:5|
Fusobacteria: 10 Fusobacteriia: 10 Fusobacteriales: 10|
b Fusobacteriaceae: 4} Fusobacterium:4 [Fusobacterium nucleatum:3)|
Coriobacteriia:10] Coriobacteriales:10 Atopobiaceae: 10 Atopobium:10
| |Atopobi um parvul um:8|
Actinobacteria:30 M Actinomycetaceae:2 Actinomyces:2 IActl nomyces graevenitzii :2|
; . | | Corynebacterium matruchotii :]J
Actinobacteria. 20 Corynebacteriales:4 | Corynebacteriaceae: 4| Co&nebacteri um:4|_
‘ |Corvneba:teri um durum:2|
|Rothia mucilaginosa:8|
me] Vi CrOCOCCAI €5 14} Micrococcaceae: 14 Rothia:14]
[Rothia dentocariosa:1|
R ) i ) | T | | T | 1 B N
{Tenericutes:3} {Mollicutes:3} Mycoplasmatales:3 Mycoplasmataceae:3| Mycoplasma:3 [Mycoplasma salivarium:3|
I delta/epsilon subdivisions: 119|_| Epsilonproteobacteria: 11&;: I Campylobacterales: 1131 I Campylobacteraceae: 11&1 Campylobacter: 119 | Campylobacter concisus: 119|
- ‘ Cardiobacterides. Cardiobacteriaceae: 1} {Cardiobacterium; T} [ Cardii oObacterium hominis: |
I BRTEReC Rl _| Gammaproteobacteria: lOI_ _— —_— |
‘ Pasteurellales:9 Pasteurellaceae:9 Haemophilus:9 [Haemophilus parainfluenzae:9|
Burkholderiales: Burkholderiaceae: 1} Lautropia:] Lautroﬁi amirabilis: ]
—Betaproteobacteria 21— i [Neisseria bacilliformis. 16]
Neisseriales. 20 Neisseriaceae: 20 {Nei sseria 20—
‘
] Erysipelotrichia 1} Erysipelotrichales: 1} {Erysipelotrichaceae: 1} {Solobacterium:} [Solobacterium moorei:1|
= Peptostreptococcaceae: 1l {Filifactor:1} Filifactor alocis:
e Clostridliales Family XI1I. Incertae Sedis:2} [[Eubacterium] nodatum:2]
Clostridia:64 Clostridiales.64 _@ :lcaonellamorbi:Z
[Lachnoanaerobaculum:3]
<{root: 1824}==={Bacteria: 1824} L achnospiraceae:6 i _ _ _
el Oribacteri um: 34} [Oribacterium sinus:30|
Stomatobaculum:22) [ Stomatobaculum longum:22]
Staphylococcaceae: 1! ;M_| Staphylococcus epidermidis: 1|
Bacillales:32 |Gemella sanguinis: 16|
Gemella:31} [Gemellamorbillorum:4|
Firmicutes:821] | Gemella parahaemolysans: 1JJ
Bacilli:544 . T —— - —
Lactobacillaceae: L actobacillus: 1} [Lactobacillus salivarius:1|
| Carnobiacteriaceae: 6} Granulicatella:6 [Granulicatella adiacens. 6|
Lactobacillales 512 | Streptococcus cristatus:2|
| Streptococcus gordonii :2|
| Streptococcus sanguli nis3|
_'| Streptococcaceae: bOb{ Streptococcus: 50!
| Streptococcus infantis: 10|
| Streptococcus constel Ietus;3|
| Streptococcus parasanguinis: 256|
] D aliter 2} IDiaIister pneumosi ntes2|
) I " ] "
Negativicutes: 212 [Veillonellales 212 Veillonellaceae: 212 —{Megaspheera27} [Megasphaera micronuciformis:27]
. |Veillonella atypica:21]
Veillonella:183
Veillonella dispar:2
_| Capnocytophaga |eadbetteri :]J
—————{Flavobacteriia:4] {Flavobacteriales:4f {Flavobacteriaceae:4} {Capnocytophaga:4F————1——[Capnocytophaga sputigena 1|
_| Capnocytophaga ochracea: 2|
[Bacteroidetes:808) Phocaeicola]] [Phocaeicola abscessus:1|
—————{Bacteroidacese: 1} Bacteroides 1]
i - | hyromonas gingival is:3|
——————{Bacteroidia804} [Porp
Bacteroidia804 {[Bacteroidales.804) — Porphyromonadaceeed e
| | Porphyromonas endodontali s:5|
All oérevotel la rava:il
Alloprevotella:7|
‘ |AI loprevotella tannerae:6|
Prevotelladisiens:
[Prevotella denticola: 1]
[Prevotdliaceae 794 Prevotella buccae:
1794
__Prevotel laoradis:]]
Prevotella oulorum:
[Prevotella nigrescens:2|
Prevotella: 787 Prevotella baroniae:3
Prevotellaoris:5
Prevotella scopos:38
Prevotella salivae:34
| Prevotella melaninogeni ca.'37|
Prevotella pallens:8|
[Prevotella histicola:426]
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100% 50% 0%
pree{ FusObCteYi 2.2} {Fusobacteriia:2} {Fusobacteriales:2} L eptotrichiaceae: {L eptotrichia: 2}======[L eptotrichia hongkongensis:2|
Mycoplasmaorale:2
; VT ol |
| Tenericutes: 7} {Mollicutes: 7} Mycoplasmatales: 7 Mycoplasmataceae:7 {Mycoplasma: 7=
’ | Mycoplasma salivari um:5|
_ _ —{Clostridiales Family XII1. Incertae Sedis:1} | [Eubacterium] saphenum:1]
] Cl OSHFT i 22 3} Clostridiales3
— ——{Lachnospiracese:2) Oribacterium:2
Firmicutes.78 _ — .
—————{Aerococcaceae:5| Abiotrophia5 [Abiotrophia defectivas)
Bacilli:75 L actobacillales: 75 - -
| Streptococcus infanti 35|
~—{Streptococcacese 70} Streptococous 70
| Streptococcus cri stau33|
_ N R |Capnocytophaga gingivalis:|
Flavobacteriia 10 Flavobacteriales:10 Flavobacteriaceae: 10 M—{
| Capnocytophaga sputigena: 9|
[Prevotella shahii:1|
4 root:859}==={ Bacteria: 859} Provod|ashai
| Prevotella melani noqenica:]]
——————{Bacteroidetes:335} Prevotdlasaivae:
Prevotellaceae: 129 Prevotella:129 [Prevotellaloescheii:5|
| Prevotella saccharolyti ca:]]
Bacteroidia:325 Bacteroidales:325| [Prevotellaintermedia:22]
[Prevotella nanceiensis.94]
, | Porphyromonas gingivali s]]
_'| Porphyromonadaceae: 196/ ﬁ Poréhiromonas 196H
| Porphyromonas catoni ae:4|
; ) _ ; ) |Campy| obacter showae::l]
|delta/epsilon subdivisionssl_| Epsilonproteobacteria: 3| Campylobacterales:3 | Campylobacteraceae: 3| Cam&l obacter:3|—
‘ | Campylobacter concisus: 2|
ey e | Gammaproteobacteria 1} Pasteurellales: {Pasteurellaceae: {Haemophil us; 1}======(Haemophilus parainfluenzae:1]
Burkholderiales: Burkholderiaceae: 1} Burkholderi ail
[Eivanal~ Al =
Eikenell Eikenella corrodens:6
| Betaproteobacteria: 433 == : |
Neisseriales:432 Neisseriaceae: 432
[Neisseriabacilliformis:3|
] N e S50Y 20 426 Neisaeriaelonéata:G

Neisseria perflava:4

Neisseriasicca:2
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o root: 1926}=== Bacteria: 1926}

0%
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Bacteroidetes: 1} Bacteroidia: 1}
Actinobacteria: 19| Actinobacteria:19
Firmicutes: 1900 Bacilli:1900

;M_| Porphyromonas gingivalis:1]

Bra:hibacta'i um:il

{Proteobaceria 6}

Enterobacteriales:4

: Gammaproteobacteri a4:

MR A el
{Bacteroidales: 1} { Porphyromonadaceae: 1}
—1{Dermabacteraceee:]
Micrococcales:19
L actobacillales: 1900
_| Streptococcaceae: 189b:
Burkholderiales:2 Burkholderiaceae:2

El

nterobacteriaceae:4

{Rothia:18} [Rothia mucilaginosa:18]
Granulicatella:2) [Granulicatella adiacens:2]
| Streptococcus parasanguini 35|
Strétococcus 189@4
‘ | Streptococcus miti329|
Lautropia:2 Lautroéi amirabilis:2
‘ Raoultella:3 [Raoultella planticola:3|




100% 50% 0%

{Actinobacteria:1f {Actinobacteria: 1 Corynebacteriales: 1| Corynebacteriaceae: 1! Corynebacterium: 1]

Bacteroidetes. 1} Bacteroidia 1} Bacteroidales: 1} {Phocagi Cola: e [ PhOCaEI COl @ @bSCESSUS: 1]
| N egattivi cuites: 1} Veillondlales: 1} Veillonellaceae:1} Veillonella:1]

Firmicutes.6 - ——————— =

—_ - ‘ Bacillales: Staphylococcaceae: 1] { Staphylococcus: 1====[Staphyl ococcus petrasii: ]

Bacilli:5
7 y T~ .
<root:1131}==={Bacteria: 1131} ‘ Lactobacillales:4 | Streptococcaceae:4] Streptococcus:4
= Alphaproteobacteria:11] Rhizobiales:1 Rhizobiaceae:1 {Agrobacterium: 11}=[Agrobacterium tumefaciens:7|
Enterobacter:5
- . i . {Raoultella:3f [Raoultella planticola:3]
Enterobacteriales:10 { Enterobacteri aceae: 10}
{Eschei Chia: T e [ Eschieri chia coli:
Proteobacteria: 1123
: Pseudocitrobacter:
_| Gammaproteobacteria: 100|_
Xanthomonadales:9) {Xanthomonadaceae:9} {Stenotrophomonas: 9F————Stenotrophomonas maltophilia:g
Pseudomonadales:8. Moraxellaceae:81} Acinetobacter:81] [Acinetobacter baumannii:63]
Betaproteobacteria: 1012} {Burkholderiales: 1012} Alcaligenaceae: 1012 Achromobacter:1012
ap | ligenaceae: 1012]
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100% 50% 0%
TSI {Bacilli:4f {Bacillales:4} Staphylococcaceae:4 Staphylococcus:4| | staphylococeus aureus:4|
irmicutes:18 _— — Do 1Al
‘ Tissierellia14] Tissierellaes:14] Peptoniphilaceae: 14 Parvimonas:14 Parvimonas micra:14
Pseudomonadales: 1] Pseudomonadaceae: 1} Pseudomonas: 1} [ Pseudomonas aeruginosa:1|
{Proteobacteria: 248} { Gammaproteobacteria: 248 Klebsiella [[Enterobacter] aerogenes:1|
o root: 1875} Bacteria: 1875} _ _
e| ENter obacterial es: 247} {Enterobacteriaceae: 247} Raoultella:10 [Raoultella planticola: 10|
-{Proteus:236 [Proteus mirabilis:134]
pemmmme{ V| CTOCOCCAI €5 1] Dermabacteraceae: 1} Dermabacter:1} [Dermabacter hominis: 1|
Actinobacteria:1609 Actinobacteria: 1609 - -
e 1609 i 100 , , —T Myoobestaiund
| Corynebacteriales: 1608 X .
‘ _| Corynebacteriaceae: 1607/ | Corynebacterium: 1607|_ | Corynebacterium stri atum:370|
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100% 50%

0%

B toe 5L
Firmicutes: 25

L actobacillales:
Bacilli:25)
Bacillales:24
~——————{Pseudomonadales. 1]

_| Gammaproteobacteri at3|_

. 1
Streptococcaceae: 1]

Strétocoocus ﬂ

| Staphylococcus homi nis]]

[Staphylococcus kloosiiz1|

IStaphyI ococcaceae: 24:

Stihilococcus 24|—

| Staphylococcus aurw35|

|Staphylococcus petrasii :4|

Legionellales:2

Riirkhrlder al oo b

o root: 1403}==={ Bacteria: 1403}

Additional file 4_B_P40

Proteobacteria:929

| T |
Betaproteobacteria:5)

Burkholderiales:5

Caulobacterales:

{Moraxellaceze: 1 [Acinetobacter:1]
{L egionellacese:2} {Legionella:2] [Legionella shakespearei: ]
—{Alcaligenaceae 2} Achromobacter:2
b Comamonadaceae: 3} {Comamonas:3} [Comamonas denitrificans:2|
{Caulobacteraceae: 1} [Brevundimonas:1]
{Rhodospirillaceae:5} lospirillaceae:5| {Taonella5} Taonellam Sis:5

Rhodospirillales:5)
—-| Rhodobacterales:208

{Rhodobacteraceae: 208}

Falsirhodobacter: [Falsirhodobacter halotolerans:1|

s | Pannoni bacter indicus:3|
Pannonibacter:207|
‘ |Pannoni bacter phraqmitetu3204|

—————{Sphingobium I [Sphingobium yanoikuyae:d
— e e

_| Sphingomonadales: 11b:

{Actinobacteria 358}

{Alphaproteobacteria:921]

Rhizobiales:597

: Sphingomonadaceae: 110:

Brucellaceae: 10

| Sphingopyxis fribergensis: l3|

Sp gop

|Sphi nqopyxisterrae:2|

| Ochrobactrum:3 |ochrobactrum lupini:3|

Brucella:7

| [Azorhizobium caulinodans:1|

~—————{Xanthobacteraceae:5|

Labrys:4 I L abrys wisconsi nensis4|

Parvibaculum:15] [Parvibaculum lavamentivorans: 15|

—————{Rhodobiacese: 15}

Y ouhaiella:3 [Y ouhaidllatibetensis:3|

_| Hyphomicrobi aceae:4ol

Vasilievaea:z

Devosia35 |Devosiayakushimensis.25|

Nitratireductor:
|Aquami crobium astuarii:]]

_'| Phyllobacteriaceae:zsli

Phyllobacterium:130 |Phy||obacteri um myrsi nacearum:129|

M esorhizobium: 99| [Mesorhizobium ciceri:1]

Rhizobiaceae: 197,

‘ Rhizobium herbae:2
Rhizobium:197|
‘ Rhizobium freirei:48

Oligotropha:2 IOliqotrophacarboxidovorm32|

_| Bradyrhizobiaceae: 39:

Bradyrhizobium:13 |Bradyrhi zobium dagi ngense:2|

Coriobacteriales: 1}

Actinobacteria:357

. ..
Atopobiaceae: 1

—————{Micrococcales ]
Propionibacteriales:2

Dermabacteraceae: 1}

| _| Propi oni bacteriaceae: 1:

Bosea: 78 Boseavaviloviae:

Atopobium:1 | Atopobium vaginae:1]
{Dermabacter: 1 | D ermabacter hominis: |
m_| Propionibacterium granulosum:1]
{Nocardioides: T [N 0car di 0l des hwastinensis. |

|Coryneba:terium mi nutisimum:4|

|Corynebacterium jeikei um:3|

_'| Corynebacterial a354:

i Corynebacteriaceae: 354:

% Corynebacteri um:354|—

| Corynebacterium tubercul osteari cum:37|

[Corynebacterium falsenii-41]
{Prevotella:91} Prevotellabivia9

Prevotellaceae: 91}

Bacteroidales: 91

Bacteroidia: 91

Bacteroidetes: 91}




100% 50%

0%
prmmmes] B aCtET 01 lEtES: 3} Bacteroidia3 Bacteroidales:3 Prevotellaceae:3) Prevotella3 [Prevotellatimonensis:3)
{foot:320—{Bacteria:320} Do
. . . . . . . . . |Cronobacter muytjensii:6|
Proteobacteria:317| { Gammaproteobacteria:317! { Enterobacteriales: 317} { Enterobacteriaceae: 317}
Enterobacter:198
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Escherichia:80 Escherichia coli:80



100% 50% 0%
Synergistetes:1 Synergistia:l Synergistales: Synergistaceae:1 Fretibacterium: 1} [Fretibacterium fastidiosum:1]
Spirochaetes: 1! Spirochaetia: 1! Spirochaetales: 1] Spirochaetaceae: 1 Treponema: I Treponema denticol erll
premmmee] FUISODCEEY T 2CERE: ] Fusobacterium:9| [Fusobacterium nucleatum:7|
Fusobacteria: 15 Fusobacteriia:15) Fusobacteriaes:15 e :
e == [ _| L eptotrichia hongkongensi S.1I
~—{Leptotrichiacee: 6] Leptotrichia:6
(== L eptotri chia wadei: 5|
I delta/epsilon subdivisions: ]J_| Epsilonproteobacteri a_'L' Campylobacterales: 1 I Campy! obacteracea(-:‘:hI Campylobacter:1f I Campylobacter conci susJJ
. ‘ Rhodobacterales: Rhodobacteraceae: 1} Paracoccus: 1} [Paracoccus chinensis:
{[Proteobacteriar16 — [ AIpheprotechacteriaZ————— R ' .
‘ Caulobacterales: Caul obacteraceae: 1 Brevundimonas: 1|
] N € SSEYT 2l €5 3] Neisseriaceae:3 Neisseria3
{ Betaproteobacteria: 13} ] COMaMOoNas. 8} [Comamonas denitrificans:g|
Burkholderiales: 10| { Comamonadaceae: 10} ;
[ _| Pel omonas saccharophila: 1|
Pelomonas:2
| Pelomonas purmuae:]]
. —{Tannerella:1} I Tannerellaforsythi a_'JJ
_| Porphyromonadaceae: 4/ |
‘ _m |Porphyromonas endodontalis: 3|
Alloprevotella:7 AIIoErevoteIIarava:?
Bacteroidetes: 127| Bacteroidia: 127 Bacteroidales: 127| e
| Prevotella pleurltldlsﬂ
Prevotella baroniae:2
Prevotellaceae: 123 |Prevotella nigrescens:2|
| Prevotella melaninogeni ca:4|
Prevotella scopos:
Prevotella: 116 Prevotella oulorum:3
Prevotellaoralis:2
Prevotella pallens: 35,
[Prevotella histicola:31]
Prevotellabivia:2
Prevotellasalivae:9
oroot: 1773} Bacteria: 1773}
_m | Eggerthia catenaformis:|
] Erysipelotrichia:5} Erysipelotrichales:5 { Erysipelotrichacese:5} {Bulleidia:3} Bulleidia extructa:3)
e] S0l OBt EXTUMN: 1} [Solobacterium moorei:1|
_| Pmtogreptococcm:]_: FiIifactor:l, Filifactor dOCIS.ﬂ
_ _ e Cl 0striclial es Family XIII. Incertae Sedis:4] [[Eubacterium] nodatum:4]
] Cl OSHrT Cli 2239 Clostridiales:39
] | 2ChINOANAEr 00ACUI UM 3]s | | achnoanaerobaculum orale: 1]
e |_achnOspiraceae: 34} Stomatobaculum:20 | Stomatobaculum longum: 20|
i 1l 3 44
(Firmicutes: 10441 - [Oribacterium: 11} [Oribacterium snus8)
— R — | _@ [ M egasphaera micronuciformis:5|
Negativicutes: 60! Veillonellales.60 Velillonellaceae:60 i
‘ Veillonella55 Veillonella atypica8
|y |
Gemella:2 Gemella sanguinis. 1|
=""a
—l Bacilldes3
Staphylococcaceae: 1 Staphylococcus: 1 IStaphylococcus aureus]]
__ prme] CarNObACH Y 2CERE: 5} Granulicatella:5} [Granulicatellaadiacens:5|
Bacilli:940
| Streptococcus pseudopneumoni ae]]
Lactobacilldes 937 | Streptococcus constell atus]]
| Streptococcus i nfanti32|
' | Streptococcus mutans]]
_| Streptococcaceae: 932] Streptococcus: 932,
| Streptococcus dentisani :3|
| Streptococcus gordonii :5|
| Streptococcus ordlis: 19|
| Streptococcus parasanguini s:470|
M Qcoél asmaoraed
{Tenericutes: 7} Mollicutes:7 Mycoplasmatales:7 Mycoplasmataceae: 7 {Mycoplasma: 7}
‘ |Mycop|asmasalivari um:3|
] COri ObRC 12063} {Coriobacteriales:63f Atopobiaceae:63) Atopobium:63
‘ | Atopobium parvulum:62|
Actinobacteria:562 Actinomycetales:]] Actinomycetaceae: 1 Actinomyces: 1 IActl nomyces graevenitzii ::IJ
_m { Propionibacteriaceae: 1} :M_| Propionibacterium acidifaciens.|
Actinobacteria:499 _—
—_— {Rothia:4} [Rothia mucilaginosa4]
Micrococcaceae:5 i ]
|Microcoocd&:497 e Mliicrococcus: Micrococcus Iuteus: ]
| Ty | " l
Tropheryma:492 I Tropheryma whipplei :492|
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{Cyanobacteria:2} { Oscillatori ophyci deae: 2}={Oscill atoriales:2} {L eptolyngbyar2=—{Leptolyngbya sp. PCC 7375:2|
{Actinobacteria:2| Actinobacteria2
|deltalepsilon subdivisions:2|
<root: 101}=—={Bacteria: 101} Proteobacteria:1 o ——— Nesaiaesd Nasseriaceae ]
|AI phaproteobacteri a:5|
{Firmicutes:86
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Bacilli:86

="

{N el 558 4| N i sSYi 2 meNiNGiti i 4)

Bacillales:86

Staphylococcus:2 |Staphy|oooccusa1reusz|
Bacillaceae:84

Bacillus:84 Bacillus cereus:83



100% 50%

4root:1782}==={ Bacteria: 1782}

0%
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Flavobacteriia:] Flavobacteriales: 1] Flavobacteriaceae: | { Capnocytophaga: 1=======[Capnocytophaga gingivalis. 1
Bacteroidetes: 133]
__ e — _— | Prevotella scopos: 1
Bacteroidia: 132 Bacteroidales: 132 Prevotellaceae: 132 Prevotella:132
‘ [Prevotella histicola:127]
:deltalepsilon subdivisions: 111|_| EpsiIonproteobacteriaullhI :Campyl obacteraleﬁllhI :Campyl obacteraceae: 11]4I Campylobacter:11. |Campyl obacter concisus: 11]]
_|AI phaproteobacteri a_'l: Sphingomonadales: 1! : Sphingomonadaceae: ]4' NOV&hI néobl um:il
[Proteobacteria: 162 Hydrogenophilales: {Hydrogenophilacese: 1} Hydrogenophilus: [Hydrogenophilus thermoluteolus:1|
] N € SSEY 2 €56} Neisseriaceae:6) Neisseria6 [Neisseriabacilliformis:5|
_| Betaproteobacteria: 12|_
m— Sphaerotilus natans:
Burkholderiales:5 - 2]  P——— ——————
| > I ‘ Burkholderiaceae:3 Lautropia:3 Lautropia mirabilis:3
————{Comamonadaceae: 1} Diaphorobacter:
‘ Pseudomonadales: {Pseudomonadaceae: 1 {Pseudomonas: Tj= Psey,domonas aerugiinosa: ]
‘ Pasteurellales:37 {Pasteurellaceae: 37 Haemophilus:37 [Haemophilus parainfluenzae:36|
] Cri ObC YT 28} {Coriobacteriales:8} Atopobiaceze:8 Atopobium:8 |Atopobium parvulum:g|
{Actinobacteria: 252} Actinomycetales.5 Actinomycetaceae: 5| {Actinomyces: 5[ Actinomyces graevenitzii:5
Actinobacteria 244 reef Ml CrObOCt e aCERE: 1] :m—wwrobacterium petrolea’ium:]]
=
Micrococcales: 239 TR
‘ Rothia:237] [Rothia mucilaginosa:237]
- ]
Bacillales: Staphylococcaceae: 1] { Staphyl ococcus; === Staphylococcus epidermidis:1]
L actobacillaceae: L actobacillus: 1] [Lactobacillus rhamnosus: 1]
Bacilli:654 - - - -
] CarNObacteriaceae: 8} Granulicatella:g [Granulicatella adiacens:g|

Fi 20

irmicutes: 1235

—_—Lactobacillaies653

| T |
Negativicutes:581]

| Streptococcus orali s]]

| Streptococcus oligofermentans: 2|

| Streptococcus peroris: 10|

_'| Streptococcaceae: 644I

Veillonellales:581}

Strétococcus 644|—

I Streptococcus saivarius: 5|

| Streptococcus infantis: 13|

|Streptococcus parasangui nis300|

M egasphaera:5| |Meaamhaera micronuciformi55|

Veillonellaceae:581}

Veillonellarogosae:

Veillonella dispar:10
Velillonella parvula:

|Veillonella atypica:21|

Velllonella576




100% 50%

o root: 267 Bacteria: 267}

0%

——{Actinobacteria 1]
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Proteobacteria: 266

{Actinobacteria:1}

= . . ..
{Corynebacteriales: 1t

. . -
|Corynebacteriacese: 1f

Rhizobiades:

_| Alphaproteobacteri etl]

{Enterobacteriales.265}

_| Gammaaroteobacteriabe:

[Corynebecterium.]

| T |
Phyllobacteriaceae:

s | Psoyidoci trobacter:
Klebsiella:13 |Klebsiella pneumoniae:7|
Escherichia:2 Escherichia coli:2

{ Enterobacteri aceae: 265}

s | ENterobacter: 55|
Cronobacter:10 |Cronobacter muytjensii: 10|

Raoultella184 [Raoultella planticola:184]




100% 50%

0%

Actinobacteria: 11|

<root: 138}==={Bacteria: 138}
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Proteobacteria:119

I Corynebacteriaceae: 1]4I

T artahac [ areno 11

Corynebacterium:1 |Corynebacteri um glucuronol yti cum:JJ

L actobacillus: [Lactobacillus fermentum:1]

L actobacillaceae: 1

. . 1
| Staphylococcaceze: 61

Staphylococcus:6) |Staphy|ocoocus petrasii:5|

. . .1
Peptoniphilaceae: 1!

m_| Peptoniphilus gorbachii :]J

| T |
Alcaligenaceae: 1!

{Enterobacteriaceae: 118}

Actinobacteria: 11} Corynebacteriales:11
‘ Lactobacillales:
peeee{ Bill 7}
‘ Bacillales:6
e Tissierelli 2 1} [Tissierellales: 1}
~———{Betaproteobacteria1} {Burkholderiales:1}
] Gammaproteobacteria: 118} {Enterobacteriales: 118}

(Palistega] [Pelistegaindica
] Citrobacter: 2} [Citrobacter freundii:2|
~——————[Pseudocitrobacter:12]

'Shi—|gella:10 [Shigella dysenteriae:2|
|Cronobacter muytj ensii:13|
] E Nt ODACtEF : 8 e [ Eterobiacter cloacae:2)




100% 50% 0%
‘ Prevotellabivia:
Bacteroidetes:2 Bacteroidia:2 Bacteroidales: 2| Prevotellaceae:2 Prevotella:2
‘ Prevotelladisiens:
| N egattivi cuites: 1} Veillonelales: 1} Veillonellaceae:1} Veillondla ]|

[FirmiciiesT5} [—{Staphylococcacece:3 {Staphylococous: 3=={Staphylococcus petrasii:3
- | Firmicutes. 1 Baciaesd . [staphy p )
<{root: 1981 =—={Bacteria: 1981} _— b——————{Bacillacece: 1} Anoxybacillus: | Anoxybacillus tepidamans: 1|
Bacilli:14
—1{Enterococcaceze: 1} {Enterococcus: 1} [Enterococcus faecalis. ]
L actobacillales:10
‘ Streptococcaceae:9 M’_|&reptococcus angi nosus:8|
‘ Enterobacteriales:]| {Enterobacteriaceae: 1} {Morganella: 1}=====[Morganella morganii:1]

Proteobacteria: 1964 { Gammaproteobacteria: 1964}
el Pseudomonadial es: 196 3} { Pseudomonadaceae: 1963} Pseudomonas: 1963] [Pseudomonas aeruginosa: 1961

Additional file 4 B P47



100% 50%

4 root: 627} Bacteria.627}

0%

Fusobacteriales:5

| P A p—" |
Fusobacteriaceae:5

{Fusobactei um: Sjs=— Fusobacterium nucleatum:1]

| P |
Corynebacteriaes:3

I Corynebacteriaceae: o:

Co&nebacteriumss

Coriobacteriales: 1}
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{Flavobacteriales.5}

| T |
Atopobiaceae: 1]

{Flavobacteriaceae:5}

{ Atopobium: 1j=======[Atopobium parvulum:1]

| _| Capnocytophaga |eadbetteri :]J

lavobacteriales:5

{Bacteroidales 156}

lavobacteriaceae:5|

Prevotellaceae: 79

{Capnocytophaga5—

| Capnocytophaga sputigena: 4|
Prevotella scopos:2

[Prevotellamelaninogenica:4|

\Y

Prevotella:79 Prevotella pallens:5|
__Prevotel lahisticola:8

Prevotella salivae:11]

_'| Porphyromonadaceae: 7 /:

Vv

Porphyromonas: 77| |Porphyromonas catoniae:4|

‘ [ Megasphaera micronuciformis:2|

eillonellales:9

L actobacillales:235|

eillonellaceae:9

T~ . . .
Campylobacterales: 1

{Rhizobiales 1]

B

urkholderiales:2|

S — T S ) Fusobacteriia:5

—{Actinobacteria:3}
———{ Actinobacteria:4}

Bacteroidetes: 16

~—————{Bacteroidia 156}

—————{Firmicutes 244}
Bacilli:235)
:deltalepsi lon subdivisionsl|_| Epsilonproteobacterial:

_| Alphaproteobacteri a.'l:
e [ Protecbacterias 213

_'| Gammaproteobacteria:15 :i

————{Neisseriales52}

Pasteurellales: 157

Past

Velillonella:7,
| [Granulicatella adiacens.3|
] Car NObACteri acene: 11} Granulicatella: 1 1j——
‘ [Granulicatella elegans:§|
| Streptococcus gordonii :JJ
| Streptococcus agal actiae: 3|
, | Streptococcus miti s;2|
_'|Streptocooca:e%: 224} ﬁStriocoocuszml—
| Streptococcusi nfantisZ|
| Streptococcus parasanguinis: 8|
[Streptococcus cristatus:2|
{ Campylobacteraceze: 1} M_Mampyl obacter concisus:1]
:Hyphomi crobi aceae:hI Devosia: Devosiaalb&ilvaﬂ
Alcaligenaceae: Bordetella:2
Eikenella: |Eikenella corrodens: ]
Kingellaoralis:
{Neisseriaceae: 52} Kingella:16
|Kingella denitrificans:15|
{Nei sseria: 35} [Neisseria bacilliformis:2|

| Haemophilus parahaemolyti cusll

eurellaceae: 157

Haemophilus:157

| Haemophilus influenzae: 156|




100% 50% 0%
— — —{Micrococcales 6} {Micrococcaceae: 6} {Rothia:6f [Rothia mucilaginosa:4]
Actinobacteria:7| Actinobacteria:7| . ,
‘ w | Corynebacteriaceae: 1 m—| Corynebacterium durum:1|
Idelta/epslon subdlwson328|_| Epslonproteobactena:zbi ICampyI obacterdeszbl ICampyI obacteraceae: 28} Campylobacter: 28| I Campylobacter concisus: 28|
Proteobacteria:46 ] Gammaproteobacteria:59} {Pasteurellales:59} {Pasteurellaceae: 59} Haemophilus:59 [Haemophilus parainfluenzae: 16|
Burkholderiales:42| Burkholderiaceae:42 Lautropia:42 [Lautropia mirabilis:42|
Neisseriasicca:
] B etaproteobacteria: 374} _
Neisseriales: 332 Neisseriaceae: 332 { Neisseria:332 NeisaeriaelonéatatS
Neisseriaoralis:39
Neisseria perflava:4
_@ [M egasphaera micronuciformis: 1]
N aTTenal Al ae QA VTP TPy
ivi - Velillonellales: 84 Velillonellaceae:84 -
NEiEHUEL _ —_ i Veillonellarogosae:
Veillonella:83
Velillonellaatypica:2
[Lachnoanaerobaculum:1|
e — = = EH, Catonellamorbi:1|
Clostridia:9 Clostridiales:9| L achnospiraceae:9
el Oribacterium:4} Oribacterium sinus:1|
Firmicutes:513 Stomatobaculum: | Stomatobaculum longum:3|
] Carnobacteri aceae: 2} Granulicatella2 [Granulicatella adiacens:2]
| Streptococcus sanguinis: 2|
L actobacillales:407| :
| Streptococcus cri staus4|
. . 1
4 root: 1520} Bacteria: 1520} . [Streptococcus peroris 8
————{Steptosoccaoeee 208 [Sreptosocous 08— —
Bagilli:420 [streptococcus infantis:28]
| Streptococcus parasanguinis: 127|
I Streptococcus australi s;45|
Bacilldes:13 {Gemella:13} [Gemella sanguinis: 10|
| | Capnocytophaga sputiqena:]]
Flavobacteriia’ Flavobacteriales'5 Flavobacteriaceae:5 { Capnocytophaga: 5=

Bacteroidetes: 295

Fusobacteria:244

Bacteroidia:290

Fi

[ A |
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usobacteriia: 244

Bacteroidal es:290

—Tanerelia}

| capnocytophaga | eadbetteri:4|

[Tannerellaforsythia 1]

_| Porphyromonadaceae: 1 /o:

{Fusobacteriales 244}

Porphyromonas: 172
Alloprevotella:4|

Al Ioérevotel larava:4|

[Prevotellananceiensis. 3|

Prevotellaceae: 117|

| Prevotella melaninogeni ca_'5|

Prevotella pallens:4

Prevotella:113 [Prevotella aurantiaca:4|
Prevotella salivae:5
Prevotella oulorum:5|

[Prevotella histicola:11]

| L eptotrichia hongkongensis: 1|

L eptotrichiaceae: 20

] FUSObBCt EY i 2CERE: 224}

L eptotrichia:20 I L eptotrichia buccali s]]

| L eptotrichiawadei: 17|

[ _| Fusobacterium periodonti cum:9|

4 Fusobacteri um:224|—

e | Fusobacterium nucl eatum: 86|




100% 50%

0%

Proteobacteria:2

oroot: 151 2= Bacteria: 1512}
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{Actinobacteria 700}

Peptoniphilus: 125

Bacteroidetes: 174,

Actinobacteria:696

Coriobacteriaes:4] Atopobiaceae4|

—{Betaproteobacteria:1} Burkholderiales: {Comamonadaceae: 1} {Melaminivora: [\ e ami i vora al kalimesophil a: 1]
| Al phaproteobacteria: 1l Rhodospirillales: 1 Rhodospirillaceae: 1! {Teonella:1} Taonella mepensis:
Erysipelotrichia: Erysipelotrichales: 1! IErySI pel otnchaueae:hI Eggerthia: 1! Iquerthla catenaformlsﬂ
RTINSy [T ~ctri A al oo 9l — . | Y | B
Clostridia:g Clostridiales:8 tococcaceae:8 Peptococcus:8 Peptococcus niger:§
JE— R — _ [ |Dia|ister propionicifaciens4|
Negativicutes: 16 Veillonellales:16 Veillonellaceae: 16 Didlister:16
‘ | Dialister micraerophilus: 12|
Lactobacillales:3 Aerococcaceze: 3] Facklamia:3 |Facklamia languida:3]
Bacilli:67 | Staphylococcus hominis:5|
i . . |staphylococcus petrasii:3)
Bacillales:64 | Staphylococcaceae:64] Staphylococcus: 64
| Staphylococcus epidermi disZS|
| Staphylococcus aureus4|
|[Bacteroi des] coagul ans;92|
|Anaerococcus provenciensi 32|
[Anaerococcus murdochii:2]
e TS 1€l [12: 248 Anaerococcus:3]]
|Anaerocoocus vaginalis: 10|
[Anaerococcus octavius:9)|
{Tissierellales: 156 { Peptoniphil aceae: 156} = Pt 0N phil us timonensis: 1|

[========|Peptoniphilus obesi:
=== Peptoniphilus coxii:3|

_| Peptoniphilus grossensis: 10|

_| Peptoniphilus lacri maii$82|

e Petoniiphilus indolicus: 28|

T Al
Atopobium:4

Ato@bium rimae:4

Bacteroidia174

=

:Corynebacterialesegb: :Corynebacteriaceae: 6901

4 Corynebacteri um:696|—

_| Porphyromonadaceee:%l

Bacteroidales: 174

= e

| P |
Synergistetes:296)

=

Poréhiromonas%l—

ICorynebacterium kroppenstedtii:]]

[Corynebacterium jeikeium:1|

|Corynebacterium amycol atum:2|

| Corynebacterium falsenii:13

|Coryneba:terium xerosis]]

| Corynebacterium tubercul osteari cum:54|

| Porphyromonas bennonis7|

| Porphyromonas somerae: 52|

| Porphyromonas uenonis: 35|

|Prevotellaberqensi515|

Prevotella:80

[Prevotellatimonensis.59)]

Prevotella buccalis.6

T~ . .~~~
Synergistia:296

Prevotellaceae:80
T~ o~ | P |
Synergistales:296 Synergistaceae: 296

| TR  |
Jonquetella:296

IJonqueteI la anthropi :296|




{Tenericutes 7}

{Tenericutes7}

4 root: 1584}={Bacteria: 1584}

Proteobacteria: 467,

Moallicutes:7

| T |
Mycoplasmatales.7

| T |
Mycoplasmataceae: 7

ﬁ Al phaproteobacteri 3.34?

Xanthomonadales:5 {Xanthomonadaceae: 5
_| Gammaproteobacteri a:zﬂ_ el Pstidomonadacese: 12}
Pseudomonadales: 16
—————{Moraxellaceae:4}

{Mycoplasma: 71—

Xanthomonas:5|

| Mycoplasma fauci um:2|

Mycoplasma orale:5|

{Pseudomonas: 12}

—{Sphingomonadies:f

Acinetobacter:3|

IPseudomonas alcaliphileulo|

] V] OF X €| 8 1] M O X €l [ 22 L= M Oraxella 05l 0ENSiS: 1]

I Sphingomonadaceae: b:

{Rhodobacterales:28}

_'| Betaproteobacteri a_'414I

Actinobacteria: 1016

[Ei i 1 1toc OA
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{Actinobacteria 1016}

{Rhodobacteraceae: 28}

.. .. Al
Novosphingobium:6

Burkholderiales:412

Corynebacteriaes:12

B

Micrococcales: 1004

{Paracoccus: 28—

I Novosphingobium ca)sulatum:6|

| Paracoccus sangui ni38|

Diaphorobacter:
m—{ M elaminivora8}

| Paracoccus angustae: 20|

{ Comamonadaceae: 412}

——{Dietziaceze:1}

: Melami nivoradkalimesophila:8|

[Comamonas kerstersii:14]

Dietzia:]]

el Corynebiacteriaceae: 11

[Comamonas denitrificans:386)|

. . .
| Corynebacterium: 11

. 1
_| Promicromonosporaceae: 1

] |V | CrOCOCCACEEE: 1003}

ICorynebacteri um tubercul osteari cum:]]

{ Cellulosimi crobi UM s | Cel | ul 0Si mi crobium funkei:1]

Rothia:7

Micrococcus:996

Rothia endoéhiti ca’

| Micrococcus endophyti cu36|

| Micrococcus yunnanensisl3|

[Micrococcus flavus: 11|

[Micrococcus luteus:966]

Firmicutes: 94

acilli: o4

e [ B2 [ 2l €580

| Streptococcus oli gofermentans;]]

| . . .
| Exiguobacterium mexi canum:]]

IChryseomi crobium amylolyti cum:6|

IGeobaciIIusiciqimus]J

|Anoxybaci llus tepidamans: 7|

|Anoxybaci llusfl avithermus4|

qJ g
L actobacillales: 14 '—'Str;;gococ 14 r—
[T ——]
Exiguobacterium:5
coccaceae: 6. T~ . A
peef Pl a0OCOCCECERE: 6] Chryseomicrobium:6)
Geobacillus:
Bacillaceae: 15 Bacillus:3
Anoxybacillus:1.
~——————{Macrococcus. 14}
=] Staphylococcaceae: 54}

I M acrococcus caseolyticus: 14|

| Staphylococcus homini s]]

Staphylococcus:40

IStaphyl ococcus xylosus: 16|

| Staphylococcus petrasii :3|




100% 50%

o root: 1499} Bacteria: 1499}

0%

Fusobacteria 1}

Bacteroidetes:5

{ Fusobacteri Um; 1 Fusobacterium nucleatum:1]
Prevotella: 1} [Prevotella denticola:1]

= o

Actinobacteria: 14|

{Firmicutes:22}

Poréhiromonas%

Corynebacterium: 10| |Corynebacteri um falseni i:JJ
{Brevibacterium: S} [ Brevibacterium casei:3|

{MiCroCOCCUS; e [ Ml CTOCOCCUS [UtEUIS: ]
VeiIIoneIIa:iI

{Solobacteri Um; e[ Sol obaCtEriUM moorei: 1|

Additional file 4 B P54

irmicutes:22

Fusobacteriia: 1} Fusobacteriaes: 1 Fusobacteriaceae: 1}
1 Prevotellacece: 1}
,—|. e ] H o =~
Bacteroidia: Bacteroidales: ,
’ _| Porphyromonadaceae: 4/
Corynebacteriaes:10 :Corynebacteriace%: 10:
Actinobacteria: 14 | _| Brevibacteriaceae:3
——————{Micrococcales 4}
pem{ N egittivi cuites: 1} Veillonellales: 1} Veillonellaceae:1}
Erysipelotrichia: Erysipelotrichales: 1! IErys pelotrlchaceae:l]

L actobacillales: 10

Bacilli:20

Bacillales:10

| PN |
| Streptococcaceae: 10!
———————{Bacillacece:5}

Streptococcus: 10| |Streptocoocus sanquinis:3|
_-Ba:illus 1

| Anoxybacillus:4 |Anoxybaci||us tepi damans4|

—{Stanhylococcacese:d

Tenericutes:20

Mollicutes:20

| Ty |
Mycoplasmatales:20

Jeotéd icoccus:5|

|Mycop|asma§divarium:3|

I Mycoplasmataceae: 20:

Mycoplasma orale:4

| Mycoplasma homi nis13|

Mycoplasma: 20|

A[Proteobacteria: 1437

:m_kampyl obacter showae:]]

:m_| Haemophilus parainfluenzae:1|
Xanthomonas:5

m_| Pseudomonas alcaliphila.'7|

| deltalepsilon subdiivisions: 1}======{Epsil onproteobacteria 1| {Campylobacterales:1] pylobacterales: 1 {Campylobacteraceae: 1}
—————{Pasteurellales 1} {Pasteureflaceae: 1}
] X @Nthomoniadial es: 5} {Xanthomonadaceae:5}
| Gammiaproteobacteria: 1 7=  reidomonaddesT) (PesudomonataceaeT}
~——————{Enterobacteridles 4] {Enterobacteriacece:4}
_| Alphaproteobacteri a;44: : Sphingomonadal eﬁ44: : Sphi nqomonada:eae:44:

Enterobacter:4

{Enterobacter:4f [Enterobacter cloacae:2]

M_| Sphingomonas panni:17]

_| Hydrogenophilal &:sbl

_| Betaproteobacteria: 1377|_

e| B Uk 0l Y 8l €5; 1 330

I Hydrogenophilaceae: .5b:

Burkholderiaceae:9

|Hydrogenophilus hirschii:3]
Hidroéenoéhi lus: SSH
| | Hydrogenophilus thermol uteol us: 35|

Ralstonia:2) Ralstonia ﬁi ckettii :il

b | Burkhol deria: 7
pemmmee| A\ Ci OV Or2X: 5} Acidovorax ebreus:5|
Melaminivora:10 [Meaminivora alkalimesophila:10]

Hydrogenophaga: 22

e COMamonadaceae: 1330}

Diaphorobacter:120

[Comamonas nitrativorans:4|

Comamonas:1173]

[Comamonas kerstersii:202]

[Comamonas denitrificans:953|




100% 50%

o root: 1424} Bacteria: 1424}

0%

—————{Empedobacter. [ Empedobacter faisenii-1

Additional file 4 B_P57

Bacteroidetes: 4| Flavobacteriia:4| Flavobacteriales:4 Flavobacteriaceae:4 [Favobacienum ndeniolerans2]
Flavobacterium:3
|FI avobacterium sasangense: 1|
{Deinococcus-Thermus: 2} Deinococci:2 Thermales:2| Thermaceae:2 Meiothermus:2 [Meiothermus silvanus:2|
—{ Propionibacteriaceae: 1} {Microlunatus: Tjeeeee [ Microl unatus aurantiacus:1]
Propionibacteriales:4] _ __
————{Nocardioidaceze:3] Nocardioides:3 [Nocardioides ganghwensis:3|
e Ja DCHEY: 1} Janibacter melonis: |
S | SEYi NI COCCUS:
————{Microbacteriaceae:3} {Microbacterium:3}=———————(Microbacterium ginsengisoli:2|
] D mabiacteraceae: 3} Brachybacterium:3 | Brachybacterium sgui IIarum:2|
Micrococcales.26 - -
| Micrococcus endophyti cusll
[Actinobacteria:46} [Actinobacteriar46} Micrococcus:4
[Micrococcus luteus:2]
——————{Micrococcaceae: 18} {Nesterenkonia: 2}—————————[Nesterenkonialacusekhoensis2]
Rothia:1] Rothia amarae: 1|
~——{Mycobacteriacese:1} Mycobacterium:]
|Corynebacteri um mycetoi des2|
~——————{Corynebacteridles:16F———— - -
Corynebacteriales. 16 |Corynebacter| um xeross]]
|Corvneba:teri um auri mucosum:2|
_| Corynebacteriaceae: 15: Corynebacterium: 15|
[ Corynebacterium tubercul ostearicum:1|
|Oorynebacteri um afermentansﬂ
|Coryneba:teri um falsenii:]]
Lactobacillales: {L euconostocaceae: 1 {Weissella:1} Weissella confusa:1]
Exiguobacterium:
JElie ey ooy Paenibacillacese: Paenibacillus:
Geobacillus:2
—l Bacillales:185
Bacillaceae: 10 Bacillus:7
Anoxybacillus: |Anoxybaci llus flavi thermus]]
Staphylococcus aureus;]
|Staphy| 0COCCUS SCiuri :2|
| Staphylococcus warneri :]]
[staphylococcus petrasii:4]
_|Staphyl ococcaoeae:llo: Stihil 0COCCUS: 175'— |Staphy| ococcus Kl oosii:3|
| Staphylococcus cohnii :6|
| Staphylococcus intermedi uss|
|Staphy| ococcus haemolyti cu55|
| Staphylococcus xylosus: 74|
Idelta/epslon subdlwsonsﬂ_| Epslonproteobactena:l] Campylobacterales: 1 ICampyI obacterace%:h' Sulfurospirillum: |Su|furosp| rillum deleyi anum:]]
;M_hepi dimonas fonticaldi:1]
_@ aceae! Achromobacter:1]
ﬁ Betaproteobacteria: 60: I Burkholderiales:60
_m drogenophaga:2
[Acidovorax wautersii:1]
[Acidovorax delafieldii:3]|
e COMamonadaceae: 58) = - — - -
|Me|am|n|voraaika||mesophlla:]]
:
A[Proteobacteria: 1186 Dischorobacter 2
e | COmMiamonas kerstersii:5|
[Comamonas denitrificans:10]
| Stenotrophomonas koreensis: 1]
Xanthomonadales.4 {Xanthomonadaceae: 4} Thermomonas: 1|
- Xanthomonas:2
_| Gammaproteobacteria: 6|_
‘ Pseudomonadaceae: 1 {PseUAOMONS: T Pseidomonas al caliphila: 1
Pseudomonadales:2 .
‘ Moraxellaceae: 1 {Acinetobacter: T [ A cinetobacter tjernbergiae: 1]
Caulobacterales:2 Caulobacteraceae:2 Brevundimonas:2
| Ri Ckettsi al 5. 1} Anaplasmataceae: Wolbachieae: Wolbachia: Wolbachia sp. wRi:1
] Skermanel la:4} [Skermanella aerolata:4]
Rhodospirillales: 10 Rhodospirillaceae: 10
‘ Taonella:6 Taonellamepensis§

_|Alphaproteobactena_1119 _'| Sphingomonadadles: 45(;:

Falsirhodobacter:1] [Falsirhodobacter halotolerans:1|

e | Par acoccus koreensis: 1

{Rhodobacteraceae: 182}

Rhodobacterales: 182

{Paracoccus 11—

‘ _| Paracoccus huijuni ae:5|

Pannonibacter:170 [Pannonibacter phragmitetus:170|
Novosphingobium:6 |Novosphi ngobium aromaticivorans2|

‘ |Sphingomonas laterariae: 1]
{Sphingomonas 1171
‘ | Sphingomonas leidyi: 10|

: Sphingomonadaceae: 4501

— T ——— |

|Sphi ngopyxis terrae:40|

D gop)
|Sphi ngopyxisfri berqensisS72|

_| Methylobacteri aceae:hI

M ethylobacterium: |Methy| obacterium hispani cum:]]

Y ouhaiella 1} [Youhaiellatibetensis: 1]

! -y phomii crobi aceae: 1

Brucdla:2

———{Brucellaceae:?)

I Oligotropha carboxidovorans: 2|

—{Oligotropha?]

I Bradyrhizabi aoeae:314'

Rhizobiales:494

Bradyrhizobium:3| |Bradyrhi zobium dagi nqmse:2|

—| B 0Seq: 26

Rhizobiaceae:1.

peee{ Shinel 2 1} IShi nellazoogl oeoides:]]
[
Rhizobium:6
! Rhizobium freirei:2

eee] N €0 i ZOD UM e [Neorhizobium galegae: 4|
Phyllobacterium:3 |Phy||obacteri um myrsi nacearum:3|

| Phiy || obiacteri aceae: 448}

Hoeflea:

[Mesorhizobium camelthorni:2|

[Mesorhizobium waimense:2|




100% 50% 0%
Actinobacteria: 1} Actinobacteria 1} Micrococcales: 1} Micrococcaceae: 1} Rothia: 1} Rothia aeria:1]
Gammaproteobacteria: 2} Enterobacteriales:2 Enterobacteriaceae:2 Enterobacter:2
D |
Betaproteobacteria:3) Burkholderiales:3 Burkholderiaceae:3) Lautropia:3 Lautropia mirabilis:3
Proteobacteria:19 _— _—
o) Rhodobacterales:4 Rhodobacteraceae:4 Pannonibacter:4] [Pannonibacter phragmitetus:4|
root: eria 1702}
. hingomonadales: 2| :Sphlngomonadaceae: : hingopyxis:2) ISphlngopyX|sterrae:2|
‘ Phyllobacteriaceae: 7 Mesorhizobium:7
Rhizobiales:8
t————"{Bradyrhizobiaceze:1 Bradyrhizobium:1]
= vt~ foe 1 Q0L
Fi

. _ irmicutes: 1682 Bacilli: 1682 Bacillales: 1682 { 1682} { Staphylococcus; 1682
Additional file 4_B_P58 {FIFMICULES. 166 f {Baciili: 1ot Z4 | Staphylococcaceae: 1682f Staphylococcus: 1682, |Staphylococcus aureu31682|




100% 50% 0%
e COMamonadaceae: 1} Comamonas: 1} [Comamonas denitrificans:]
———earoebateias ButhaaTaess _ —
‘ Burkholderiaceae:4| Lautropia:4 Lautropia mirabilis.4
. . ‘ [Sphingopyxis terrae:|
— ~{Sphingomonadiales:5} {Sphingomonaciaceae:5} {Sphingopyxis =
Proteobacteria 28 ‘ |Sphingopyxis fribergensis:4|
pee{ Rhi ZObl aCEE: 1} Rhizobium:1]
_| Alphaproteobacteri a_'23|_ B m‘ Bradyrhizobium:2 |Bradyrh|zob|um yuanmmqense.]]
{root: 1706}—{Bacteria 1706) t=————[Bosea]]
! Phy || obacCteri aCERE: 10} M esorhizobium: 10
Rhodobacterales:4] Rhodobacteraceae:4 Pannonibacter:4 [Pannonibacter phragmitetus:4|
—{Bacillaceae. ] Lysinibacillus: [Lysinibacillus xylanilyticus: 1]
Firmicutes: 1678 Bacilli:1678 Bacillales: 1678 .
‘_|Staphyl ococcaceae: 1677/ Staphylococcus: 1677 |Staphy| 0COCCUS aureus: l677|

Additional file 4 B P59



100% 50% 0%
{Deinococcus Thermus:d} Deinococci: 1} Thermales: 1} Thermaceae: 1} {M elothermUus; T [ M el Gthermus silvanus: 1]
ST —{Flavobacteriia4} {Flavobacteriales:4f {Flavobacteriaceae:4} Chryseobacterium:4 [Chryseobacterium taklimakanense:4|
eroidetes:
ST S A R e Drossntal | o~ Ch = A= 5
{———{Bacteroidia5} {Bacteroidales5} {Prevotellaceae5| {Prevotella5| Prevotellahisticola5|
_— _— _— _— _ ‘ |Fusobacterium periodonticum:2|
Fusobacteria:14 Fusobacteriia: 14 Fusobacteriales: 14| Fusobacteriaceae: 14| Fusobacterum; 14—
[Fusobacterium nucleatum:7]
o] Cori ObCt i1 204} {Coriobacteriales 4} Atopobiaceae:4 Atopobium:4 | Atopobium parvulum:4|
[Actinobacteria:58l M Actinomycetaceae: M_| Actinomyces graevenitzii :2|
P — Corynebacteriales:24 {Corynebacteriaceae: 24} Corynebacterium:24 | Corynebacterium tubercul ostearicum:6|
Actinobacteria:54 _ _ . .
S ————{Microbeciaiacee ) (Miciobecterun: i} ———————[Microbecterium patroleaiunr 1]
7 BYe) | 3 P R p————— | | N N
ee{ i CroCOCCal €528} {Dermabacteraceae:8} Brachybacterium:8| [Brachybacterium conglomeratum:1|
eef Mi CrOCOCCaCERE: 19} {Rothia:19f [Rothia mucilaginosa:19)]
——————{Clostridia.1] Clostridiales: { Peptostreptococcacese: 1} { Peptostreptococcus; 1F==[Peptostreptococcus anaerobius.1|
] Negiativicutes: 1 Veillondlales: Veillonellaceae: Veillonella
{Gemella:9f Gemella sanguinis.6
preef Baill U 1} IBaciIIus amyloliquefacims:]]
Firmicutes:404 | [Bacill dl €557 Bacillaceae:1 Anoxybacillus:9 [ Anoxybacillus tepidamans:8|
Geobecillus: | Geobacillus stearothermaphilus: 1|
o root:1331}=== Bacteria: 1331} Staphylococcus aureus: 1]
|Staphy| ococcus homi ni32|
[Bacilli:402} ===={ Staphyl ococcaceae:37] Staphylococcus 37 | Staphylococcus epidermidis:4]
| Staphylococcus xylosus: 8|
|Staphy| ococcus petrasii :9|
eme] Car NODCt Y 2CERE: 1} Granulicatella: [Granulicatellaadiacens: 1|
_ |streptococcus oligofermentans: 14|
L actobacillales: 345
| Streptococcusi nfantis7|
_'| Streptococcmae:344i Streptococcus: 344 |Streptococcus parasangui ni357|
|streptococcus mitis:19]
|Streptococcus rubneri :20|
Rhodobacterales:2) {Rhodobacteraceae: 2} {Paracoccus:2| [Paracoccus sanguinis:2|
Erythrobacter:1] |Erythrobacter gaetbuli :JJ
el A\ phipr OtEODECLET] L7 ST i ——— ———{Gipnguaia—[Cipeyianasaminis7)
ingomonadaceae: I hingomonas: 2, |Sphi ngomonas jaspsi :2|
Rhizobiales:5 Phyllobacteriaceae:5 M esorhizobium:5|
Enterobacter:1|
pre] ENtErobacteriales:4} Enterobacteriaceae:4 | |
[ Pratenhactor o QACk | Raoultella:3 i X
Proteobacteria: —{ Re0UIItel |2 3] |Raoultella planticola:3
e 2
= —————{ Gammaproteobacteria 21— .
—{Pseudomonadaceae:7} {Pseudomonas: 7j=——————[Pseudomonas aeruginosa:7|
Pseudomonadales: 17
‘ Moraxellaceae: 10 Acinetobacter:10] [Acinetobacter baumannii:2|
_| Hydroqenophilalalbl I Hydrogenophilaceae: 1'oI Her&enoéhilus 18
] A Ci dOVOTaX: 2} [Acidovorax watersii:2|
L T m— !
pee{ M €] @M NV OF 8 56} [\ e amii i vOra &l kalimesophil a:56]
Burkholderiales: 789 {Comamonadaceae: 789}

_| Comamonas aquati ca]]

s | COMamonas kerstersii:107)

s | COMAMONS Nitrativorans: 6|

Additional file 4_B_P60 | Comamonas denitrificans:612]




100% 50%

0%

< root:1028}==={ Bacteria: 1028}

Additional file 4 B_P61

m_| Fusobacterium periodonti cum:]]
Veillondla |

Granulicatella: [Granulicatella adiacens: ]
{ENterococcus; 1| Enterococcus faecalis. |

[ | Streptococcus parasanguinis: 4|
Str&oooccus: 6|—

Fusobacteria 1} Fusobacteriia: 1] Fusobacteriaes:1 Fusobacteriaceae: 1}
| N egttivi cuites: 1} Veillonellales: 1} Veillonellaceae: 1}
Firmicutes.9 —————{Carnobacteriacese: 1}
= ETEE— { Eniter ococcacese: 1}
Bacilli:8 Lactobacillales:8
T . 1
Streptococcaceae:6
—{Bacteroidaceze: 1}
Bacteroidetes: 11} Bacteroidia: 11} Bacteroidales: 1.
‘ Prevotellaceae: 10
Betaproteobacteria: {Neisseriales:1f {Neisseriaceae: 1f
Proteobacteria: 1007 Pseudomonadales.6 { Pseudomonadaceae: 6}
_| Gammaproteobacteria: 1006|_
el ENter obacterial es: 1000} { Enterobacteriaceae: 1000}

|Streptococcus peroris: 1|
{Bacteroides: I-———————"[Bacteroides fragilis 1
{Prevotella 10} [Prevotellabivia 10]
m_| Pseudomonas aeruginosa 6|
| Morganella morganii :1|
Raoultel] g 2= R0l el | planticol a:2]
e POt EUIS: 99 7 e [ Proteuis mirabilis 640)




100% 50% 0%
] FUISODECtEYT 20 1} {Fusobacteriia 1} {Fusobacteriales: 1} {Fusobacteriaceae: 1} {Fusobagteri um: T [Fusobacterium nucleatum:1|
] Bt Er 0l €S 6} {Bacteroidia:6} {Bacteroidales:6} {Prevotellaceae: 6} {Prevotella:6} [Prevotellabivia 6]
——————{Firmicutes:6} {Becilli:6} {Lactobecillales:6} {Streptococcaceae:6} {Streptococeus 6 [Streptococcus agalactiae:6]
Jror T —Baaiaia] | Cronobacter muytjensii:4|
[Shigella dysenteriae:1|
(Shigellad [Shigella flexneri:1]
] PrOtEODECEEY T2 124 { Gammaproteobacteria: 124} {Enterobacteriales: 124} {Enterobacteriaceae: 124} {Citrobacter: 1} Citrobacter freundii:1]
] PSEUIOCH {T ODACHEY ;1 | PsidlOCI trObaCEEY TaECAIS ]
|Enterobacter cancerogenus:|
[Enterobacter cloacae:58|

Additional file 4 B_P62




100% 50% 0%
Bacteroidetes: 1} Bacteroidia: 1} Bacteroidales: 1} Prevotellaceae: 1t Prevotella:d]
] Enterobacterial es: 2| Enterobacteriaceae:2
| S P r—re———| - Enterobacter: 1|
root:1577}—{Bacteria 1577} Proechadea | Gammeproteobecteria
root. ena ol Pseudomonadal es:59 {Pseudomonadaceae: 59} Pseudomonas:59 | Pseudomonas aeruginosa:59|
Bacillales: Gemella:il
| Streptococcus australis: 2|
=P rm—Tl [Bac 1515k
Firmicutes: 151! Bacilli:1515
| Streptococcus orali s4|
L actobacillales: 1514 { Streptococcaceae: 1514} Streptococcus: 1514 [streptococcus pseudopneumoniae:2|

|Streptocoocus parasangui nis9|

Additional file 4_B_P63 === Streptococcus peroris:356]




100% 50% 0%
pree{ K OCUI 22} Kocuria palustris:2
Actinobacteria Actinobacteria:5) Micrococcales:5 Micrococcaceae:5) {Glutamicibacter: LG tamicibacter mysorens:1|
el Ml CrOCOCCUS: 2} [Micrococcus uteus:2|
Flavobacteriia 1 Flavobacteriales: Flavobacteriaceae: { Chryseobacterium: 1= Chryseobacterium taklimakanense:1|
[ | Prevotella mel aninogeni ca:]]
Bacteroidetes 15 —————Prevotellacese:2] Prevotella2
! Prevotellabivia:
Bacteroidia 14| Bacteroidales. 14 . ‘ [Porphyromonas gingivicanis:3)
_| Porphyromonadaceae: 8 Poréhiromonas 8|—
‘ | Porphyromonas crevioricani 55|
———————{Bacteroidacese:4] {Bacteroides:4} [Bacteroides pyogenes: 1]
Hydrogenophilales: :Hydrogenophilace%:hI Hydrogenophilus: |Hydrogenophi|us thermoluteol us]]
{root:1702}=—={Bacteria: 1702} Betaproteobacteria5| | Comamoniadaceze. 1 Comamonas:} [Comamonas kerstersii:1|
Burkholderiales:4
b A I caligenaceae: 3} Achromobacter:3]
Proteobacteria: 21 { Gammaproteobacteria: 1} Enterobacteriales: 1} Enterobacteriaceae: 1} Enterobacter: ] [Enterobacter cloacae:1]
Rhodobacterales: {Rhodobacteraceae: 1} {Pannonibacter: I} Pannoniibacter phragmitetus:1]
_|A| phaproteoba:teria:lSl_ _m Brucella:
RFobaes1d me] R ZODI 2CERE:4} Rhizobium:4 Rhizobium freirei:
[ Phyllobacterium: |Phy||obacteri um myrsi na:earum::l]
Phyllobacteriaceae:9 _
Mesorhizobium:8
B -9 | PN | | PN | L
L actobacillales:2) Streptococcaceae: Streptococcus: Streptococcus mitis: 1|
Firmicutes: 1661 Bacilli:166.
_— (Bacilli: 1661 i . . ‘ | Staphylococeus saccharolyticus:1|
Bacillales 1659 { Staphylococcaceae: 1659} Staphylococcus: 1659h

| Staphylococcus aureus: 1658|

Additional file 4_B_P64



100%

50%

o root:593}={ Bacteria: 593}

0%

[ {Conynebacterialesd

Actinobacteria:6|

Actinobacteria6|

I Corynebacteriaceae: o:
M

Corynebacterium:3

icrococcaceae:3

| P |
Staphylococcaceae:

Micrococcales:3
| e p————| R ol RaTTa el
{ Firmicutes: Bacilli:2 Bacillales:2

Additional file 4 _B_P65

_| Betaproteobacteria: 1bl

_'| Alphaproteobacteri a_'244|—

_'| Gammaproteobacteri a;dzoi

Burkholderiales:18

—{Alcaligenacese:2]

e COMamonadaceae: 14}

Rothia:3 Rothia amarae:3

[ | Staphylococcus aureus:]]
Stihil 0COCCUS: 2|—

‘ | Staphylococcus petrasii :JJ
Achromobacter:2
{Pelomonas: 1 | Pelomonas saccharophila:1]

| [Comamonas kerstersii:4|
{Comamonas: 13—

‘ [Comamonas denitrificans:9|

Ralstonia:2

Burkholderiaceae:2

Rhodospirillales:2

. . . 1
Rhodospirillaceae:2

Taonella:2 Taonellaméensisz

{Rhodobacteraceae: 14}

Rhodobacterales:14

Rhizobiales:132

Pannonibacter:14| [Pannonibacter phragmitetus: 14|
[V asilyevasa ————V asilyevaca enhydrar]

_| Hyphomicrobi aceae:hI

Brucella:2

———{Brucellaceze:3}

Rhizobiaceae: 8|

—{Methylocystacece:5}

Ochrobactrum:1|
Rhizobium freirei:2
Rhizobium:8
! Rhizobium herbae:
{Albibacter:2} |Albibacter methylovorans:2|
Methylopila:3 IMethonpllauawqwmssl

_'| Phyllobacteriaceae:llci

Phyllobacterium: |Phy||obacteri um myrsi nacearum:]]

M esorhizobium:11. [Mesorhizobium camelthorni:1]
Bosea: 3|

_'| Sphi ngomonadaJesgoi

i Sphingomonadaceae: Soi

:M_| Sphingomonas leidyi:1l

[ _| Sphingopyxis terrae: 10|

Pantoea: Pantoea cypripedii:1|

| Sphingopyxis fribergensi 385|

{Enterobacter:3}=————————[Enterobacter mori:2]

Trabulsidla?2 [Trabulsiella guamensis:2|

{Enterobacteriales:323}

{ Enterobacteriaceae: 323}

{Klebsigla73 |Klebsiella pneumoniae: 26|
: .
Raoultella:244 [Raoultella planticola:244|




100% 50% 0%
i i —{Coriobacteriia 1} {Coriobacteriales: 1} Atopobiaceae: 1! { Atopobium: === Atopobium parvulum:1|
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{Pseudocitrobacter: Bj——Pseudocitrobacter faecalis.3|

eee] EN{EI ODACTEY : 52 e | Enterobiacter cloacae:8|




100% 50% 0%
| _m { Sphingomonadacese: 1} m_| Sphingopyxis fribergensis: 1|
_| Al phaproteobat:teri a:2|_ ] _ -_ _ ]
‘ Rhizobiales: Phyllobacteriaceae: 1 Mesorhizobium:1]
Proteobacteria:20
‘ Enterobacterales: Enterobacteriaceae: 1} Enterobacter:
_| Gammaproteobacteria: 18|_
Jroot: 1978=={Bacteria: 1978} ‘ Xanthomonadales: 17| [Xanthomonadaceae: 17]
Becillales: 1954 { Staphylococcaceae: 1953 Staphylococcus: 1953 [ Staphylococcus aureus: 1953
Firmicutes: 1958 Bacilli:1958 i
S SRR i ‘ Streptococcaceae:2) Streptococcus: | Streptococcus pyogenes:2|
Lactobacillales:4

- ] & Enterococcaceae: 2} Enterococcus:2 [Enterococcus faecdlis:2]
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100% 50% 0%
| Corynebacterium xerosi s]]
{Actinobacteria: 24} {Actinobacteria:24f Corynebacteriales:24 {Corynebacteriaceae:24} Corynebacterium: 24|
|Corynebacteri um falsenii :23|
_ _ _— | |staphylococcus epidermidis: 1]
Badilldles3 Staphylococcacese:3 {Staphylococous 3=
S ‘ | Staphylococcus sciuri :2|
———{Bacilli:11}
—{Aerococcaceae:3 {Eremococcus: 3p=——————————[Eremococcus coleocola:3]
L actobacillales:8|
{——————{Enterococcaceae:5| {Enterococcus 5= [Enterococcus faecalis 5|
| =prrp——
Firmicutes. 75
(AL L R
| Helcococcus sueciensis: 1l
| Anaerococcus octavius:1|
Tissierellia64 Tissierellales:64] Peptoniphilaceae:64
pe=| Peptoniphilus indolicus:11]
Peptonip _| Peptoniphilus harei :15|
_| Peptoniphilus grossensis:36|
o root: 1709} Bacteria: 1709}
~—{Sphingomonadales ] [Sphingomonadacese: 1]
| N 1
{Alpheproteobecteriad I —T (CeProbagtur 1 [Gehrobactrum oryzze: 1
4
‘ Phyllobacteriaceae: Mesorhizobium:1|
Xanthomonadales:53 {Xanthomonadaceae:53} Stenotrophomonas 8
[Proteobacteria: 1355} S ——————————e Pseudomonadales: 32 { Pseudomonadaceae: 32} Pseudomonas: 32 | Pseudomonas aeruginosa:32|
‘ Enterobacteriaceae:2
Enterobacterales: 97,
b—{ M organellaceae: 95} Proteus:95) Proteus mirabilis:24
‘ Bordetella: Bordetellaflabilis.]
! B et aproteobiacteria: 1170] {Burkholderiales: 1170} Alcaligenaceae: 1170
Achromobacter:1103]
[Bacteroidetes: 255] [Bacteroidia 255} [Bacteroidales. 255} —1{Porphyromonadacese: 95! Porphyromonas:95 |Porphyromonas somerae: 95|
eroidetes: 255 eroidia:255 eroidales:255
‘ Bacteroidaceae: 160 Bacteroides; 160 |Bacteroides fragilis: 160]
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| Stenotrophomonas daejeonensis: 2|

{root: 1976}—{Bacteria 1976} Proteobacteria 1976 { Gammaproteobacteria: 1976} {Xanthomonadales: 1976} {Xanthomonadaceae: 1976 :Stenotrophomona3233|—‘
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| Stenotrophomonas maltophili et23:|]




100% 50% 0%
r=e{ M CrOb2CtEY 2CERE: 6} Pseudoclavibacter:6 [Pseudoclavibacter alba:6|
———{Adinobeciead) [Adinobecieragh—— —{Demabacieracere: | (Dermabacter: I [Dermabacler hominis:]
M {Corynebacteriaceae: 2} m—| Corynebacterium appendicis:2|
< root:587}=={ Bacteria:587} [ staphylococeus haemolyticus: 1]
Bacilli:10 Bacillaes:10 { Staphylococcaceae: 10} Staphylococcus: 1OH
| | Staphylococcus lugdunensi 59|
Firmicutes:578| - - " "
_m Fi néol dia ména.' 28
— =] Iy p——! A 5
Tissierellia:568 {Tissierellales:568f { Peptoniphil aceae: 568} |Anaerococcus pacaensis: 10|
[Anaerococcus octavius: 18|

Additional file 4 B_P93 | Anaerococcus provenciensis:512]




100% 50%

o root: 1452}==={ Bacteria: 1452}

0%

- - 1
Mycoplasmatales:3

| T |
Mycoplasmataceae:3

| T | R 7
Mycoplasma:3 I Mycoplasma salivari um:3|

[[Eubacterium] rectale:q]
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{Tenericutes:3} {Mollicutes:3}
{Firmicutes:1} {Clostridia 1}
{Bacteroidetes:1] {Bacteroidia 1]
=] A| phaproteobacteria:2}
! B et aproteobacteria: 19}
{Proteobacteria: 1447

R

Bacteroidales:1 Bacteroidaceae: 1}

hizobiales:2|

| Y |
Bradyrhizobiaceae:2

:Gammaproteobacteria:141b:

Burkholderiales: 19| { Comamonadaceae: 19}
| X anthomonadal es; 129 {Xanthomonadaceae: 129}
—{Moraxellaceae:4}
ee! PsetidOMONadal €5; 128 Qe
] Pseidomonadaceae: 1285}

{Bacteroides:1 Bacteroides fragilis.1]
Br@rhi zobi um:il

| [Comamonas kerstersii:1|
{Comamonas: 19—

‘ [Comamonas testosteroni: 18]
; |Stenotrophomonas mdtophilia_'9|
| Stenotrophomonas: 15)—{

| Stenotrophomonas pavanii :6|

Acinetobacter:4 [Acinetobacter baumannii:4|
Pseudomonas: 1285 | Pseudomonas aeruginosa: 1285




100% 50%

o root: 1452}==={ Bacteria: 1452}

0%

- - 1
Mycoplasmatales:3

| T |
Mycoplasmataceae:3

| T | R 7
Mycoplasma:3 I Mycoplasma salivari um:3|

[[Eubacterium] rectale:q]
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{Tenericutes:3} {Mollicutes:3}
{Firmicutes:1} {Clostridia 1}
{Bacteroidetes:1] {Bacteroidia 1]
=] A| phaproteobacteria:2}
! B et aproteobacteria: 19}
{Proteobacteria: 1447

R

Bacteroidales:1 Bacteroidaceae: 1}

hizobiales:2|

| Y |
Bradyrhizobiaceae:2

:Gammaproteobacteria:141b:

Burkholderiales: 19| { Comamonadaceae: 19}
| X anthomonadal es; 129 {Xanthomonadaceae: 129}
—{Moraxellaceae:4}
ee! PsetidOMONadal €5; 128 Qe
] Pseidomonadaceae: 1285}

{Bacteroides:1 Bacteroides fragilis.1]
Br@rhi zobi um:il

| [Comamonas kerstersii:1|
{Comamonas: 19—

‘ [Comamonas testosteroni: 18]
; |Stenotrophomonas mdtophilia_'9|
| Stenotrophomonas: 15)—{

| Stenotrophomonas pavanii :6|

Acinetobacter:4 [Acinetobacter baumannii:4|
Pseudomonas: 1285 | Pseudomonas aeruginosa: 1285




100% 50% 0%
root: 1963} Eukaryota: 1963 Fungi: 1963 Dikarya: 1963———-—A 11963 Sacch ina: 1963 11963} ' 11963} ' 11963} ida: ' ilos
y ungi: ikarya: scomycota: Saccharomycotina: 196 Saccharomycetes: 1963} | Saccharomycetales:1963] | Debaryomycetaceae: 1963 Candida: 196 [candida orthopsilosis:1963]




100% 50% 0%
{Pezizomycotina 2} ycotina:2 {Eurotiomycetes: 2F=={Eurotiomyceti dae: 2}——{Eurotides 2] 'A—'$er gillaceae:2 m_| Aspergillus gracilis:2|
{root:1961—{Eukaryotar 1961={Fungi: 1961 Dikarya:l%l]_l e [ ——— ooz G i p— e i A R 2]
ISacchaomycoti na 1959|_| Saccharomycetes: 19591 ISaccharomycetaI051959|_ |Can ol ElEs ]J

_| Debaryomycetaceae: 19t>bl Candida: 1958|—

[Candida albicans.1957]
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100% 50% 0%

root: 1915k Eukaryota: 1915{Fungi: 1915{Dikarya: 1915/

_I Basidiomycota:5

Agaricomycotina Tremellomycetes:

—. . -
Trichosporonales: 1!

—. .
Trichosporonaceae: 1

Tri choiron:ﬂ

{Pucciniomycotina:4—————"{Agaricostilbomycetes:4}

= Dothideomycetes: 1= Dothideomycetidae: 1|_|M

Additional file 4_F P25

[ Ascomycota: 1910

Pezi zomicoti na 16|_

! F oot oy ctes: 15| Eurotiomycetidae: 15 Eurotiales:15

- - 1
Agaricostilbales:4

. . Al
Adgaricostilbaceae:4

| P
| Cladosporiacese: 1

[Clagosporium:]

M_| Sterigmatomyces halophilus:4|

[Penicillium oxalicum:3]

: Saccharomycotina: 1894|_| Saccharomycetes: 1894:

:Sa:charomyoetale'31894|_

| T |
Aspergillaceae: 15|

Aspergillus: 12|

|Aspergi||usgraci|islo|

_| Saccharomycetaceae: 14:

Candida:1880

_| Debaryomycetaceae: 1880:

|Aspergillus penicillioides:2|

Saccharomyces: 14| | Saccharomyces cerevisiae: 14|

[candidametapsilosis:1]

| Candida parapsil osisS|

|candida orthopsilosis:5|

[Candida albicans:1871]




100% 50% 0%
Agaricomycotina Tremellomycetes: Trichosporonales: 1! Trichosporonaceae: 1} Tnchoiron:il
Sterigmatomyces: |Steriqmatomyces haiophilu55|

————{[Besidiomycotat] | — ——
M_| Agaricostilbomycetes: 5| Agaricostilbales:5| Adgaricostilbaceae:5|
{root: 1940p== Eukaryota:1940F{Fungi: 1940 Dikarya: 1940/ 1 Dothideomycetes: 2 Dothideomyceti dae:zl_m Cladosporiaceae:2 Cl adoion um:2
‘ _| Eurotiomycetes: 5|_| Eurotiomycetidae: SI_M Aspergillacese:5| Aieréi llus:5]
ASCOmycota 1934 | Candida zeylanoi des::l]

{ Saccharomycotina: 1927} Saccharomycetes: 1927} {Saccharomycetales 1927} { Debaryomycetaceae: 1927} Candida albicans:23
] Canclida: 1926 |candida parapsilosis:172|
| Candidatropicalis: 173]]
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100% 50% 0%
Eurotiomycetes: 1] Eurotiomyceti dae:ll_m Aspergillaceae: 1! M_ Aspergillus gracilis:
‘ | Candida metapsil osi32|
_| Debaryom cetaceae: | Candida:2
root:65}== Eukaryota 65 Fungi:65/{Dikarya 65|_| Ascomycota:65) Y = ‘ Candida abicans:
) | | Saccharomyces paradoxus: 7|
_| Saccharomycotina 64| Saccharomycetes. 64| Saccharomycetal ei64| Saccharomy cetaceae: 39f Saccharommyces 39

|Saccharomyce£ cerevisiae: 32|

Candida:24 Candida africana: 22|
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100% 50% 0%

root: 1293k==] Eukaryota: 1293{Fungj: 1293{ Dikarya: 1293} A scomycota: 1293 Saccharomy cotina: 129 3= Saccharomycetes: 1293}

Additional file 4_F P38

Saccharomycetales: 1293|

_| Saccharomycetaceae: 114'

_| Debaryomycetaceae: 12 /'ul

{Candida:3} Candida africana:3
| Saccharomyces cerevisiae: 9|
| Saccharomyces paradoxus: 2|
s | Candlida al bicans:
Candida: 1280

) _| Candidatropicalis: 1278|




100% 50% 0%
{Pichiaceae:2} M_Baturnisporadiversxﬂ
{Saccharomycotina:3==={Saccharomycetes 31} {[Seccheromyostaes :
g Dl (o [Candice
{ Pezi zomycotina: 39F======{Dothi deomycetes. 39} Pleosporomycetidae:39 {Alternaria: 39} Al ternaria tenuiss ma:19|
luncultured eukaryote:82|
-|root:786|—| Eukaryota: 786 T, oETE T _@ @_
_m Zingiberaceae: 14
——{Rosdes 1} {Moraceee:] [Ficus.g]
e Viiriliplantae: 632} 1[Streptophyta:632 fosds7] | BrassiCal e5: 1} {Brassicaceae:] {Schizopetaleae: 1} {Caulanthus: Lp=—————[Caulanthus anceps. ]
S — A L= Fabaceae:5 ilionoideae:5| (Fepeee] [viged
F ) A |_| Papilionoideze: s Vigad NVigpamgiais]
(a3 (Lamiacese 3 ——{opmoidene 3 Mentheze3
f—{ S0l aNGl 5. 1} {Convolvulaceze: ]} {Convolvuleae:1] {Convolvulus; T Convolvul us farinosus. 1|
{esterids 608} {Daicinae: 2= aserpitium: 2=|L aserpitium petrophilum:2|
_l Scandicee: 15 Seandicineed] :ml_bsmrhizadaytonii:ﬂ
~———{Apiales:604}———Apiineae:604}———{Apiaceae:604—{[Apioideae:604] l— Chaerophyllum:3
{ L omati um;: 589 }ee [ _omniati um nevadiense:543)|
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100% 50% 0%
root: 1995} Eykaryota: 1995} Fungi: 1995/ Dikarya: 1995}——-—A 11995 ina: 1995 :1995} ' 11995} ' :1995} ida: i icans:
y ungi: ikarya scomycota: 1995/ Saccharomycotina: 199! Saccharomycetes: 1995 | Saccharomycetal es:1995] | Debaryomycetaceae: 1995 Candida:1995 [Candida albicans: 1995]




100% 50% 0%

_'| Eurotiomycetes: 18|—'| Eurotiomycetidae: 18| Eurotiales:18) Aspergillaceae: 18| Aierél llus: 18|_| Aspergillus gracili sZ|
! Dothi deomycetes: 181{ Dothi deomy ceti dae: 18 Capnodiales 1§ Dissoconiaceae: 18 Uwebraunia: 18

MH Eukaryota: 36|—| Fungi :36|—| Dikarya 36|_| Ascomycota: 36|—| Pezizomycotina: 36)—{
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