File S4 - Figure5: Partial approximately-maximum-likelihood phylogenetic trees from concatenated alignments of nucleotide of representative marker
genes, using FastTree 2. Value on branches represent “Local support values” to estimate the reliability of each split in the tree (0 to 1, 1 being a high

reliability).
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GCF 000011365.1 Alpha Outgroup

GCF 002212725.1 Sphingobacteriales bacterium TSM CSM TSM CSM
GCF 002212985.1 Sphingobacteriales bacterium TSM CSS TSM CSS
GCF 002319075.1 Sphingobacteriaceae bacterium SH-48
GCF 004346135.1 Anseongella ginsenosidimutans DSM 21100
GCF 008033235.1 Anseongella ginsenosidimutans Gsoil 524
GCF 900182575.1 Solitalea koreensis DSM 21342

GCF 000242635.2 Solitalea canadensis DSM 3403

GCF 002920915.1 Solitalea longa HR-AV

GCF 005116455.1 Pedobacter sp AR-3-17 AR-3-17

GCF 001652725.1 Pedobacter psychrophilus CCM 8644

GCF 000302595.1 Pedobacter arcticus A12

GCF 003609575.1 Pelobium manganitolerans YS-25

GCF 000190735.1 Pseudopedobacter saltans DSM 12145
GCF 009674685.1 Pedobacter sp HX-22-1 HX-22-1

GCF 000425145.1 Pedobacter glucosidilyticus DSM 23534
GCF 000799115.1 Pedobacter glucosidilyticus DD6b

GCF 008195825.1 Pedobacter sp CJ43 CJ43

GCF 009754915.1 Mucilaginibacter sp HMF7410 HMF7410
GCF 001705515.1 Mucilaginibacter sp PPCGB 2223 PPCGB 2223
GCF 000166195.2 Mucilaginibacter paludis DSM 18603

GCF 003633615.1 Mucilaginibacter gracilis DSM 18602

GCF 003050755.1 Mucilaginibacter yixingensis DSM 26809
GCF 009755275.1 Mucilaginibacter sp HME9299 HME9299
GCF 009770985.1 Mucilaginibacter sp JXJ CY 39 JXJ CY 39
GCF 009754905.1 Mucilaginibacter sp HMF7856 HMF7856
GCF 001911425.1 Mucilaginibacter polytrichastri RG4-7

GCF 900116355.1 Mucilaginibacter polytrichastri DSM 26907
GCF 007971025.1 Mucilaginibacter ginsenosidivorans Gsoil 3017
GCF 003324525.1 Mucilaginibacter sp ZR32 ZR32

GCF 004005815.1 Mucilaginibacter limnophilus YBJ-36

GCF 003432065.1 Mucilaginibacter sp ZH6 ZH6

GCF 002013915.1 Mucilaginibacter pedocola TBZ30

GCF 004519315.1 Mucilaginibacter psychrotolerans NH7-4
GCF 004054195.1 Mucilaginibacter sp F01003 F01003

GCF 001596135.1 Mucilaginibacter sp PAMC 26640 PAMC 26640
GCF 007846085.1 Mucilaginibacter sp dk17 dk17

GCF 002288635.1 Mucilaginibacter sp MD40 MD40

GCF 003432115.1 Mucilaginibacter sp MYSH2 MYSH2

GCF 007846095.1 Mucilaginibacter sp MJ1a MJla

GCF 003635105.1 Mucilaginibacter sp 94 94

GCF 004378255.1 Mucilaginibacter phyllosphaerae PP-F2FG21
GCF 010093045.1 Mucilaginibacter sp 14171R-50 14171R-50
GCF 001636615.1 Mucilaginibacter sp L294 L294

GCF 004168255.1 Mucilaginibacter sp 17JY9-4 17JY9-4

GCF 002797815.1 Mucilaginibacter auburnensis DSM 28175
GCF 007558865.1 Mucilaginibacter sp MAH-19 MAH-19

GCF 009765905.1 Mucilaginibacter sp L196 L196

GCF 900105165.1 Mucilaginibacter mallensis MP1X4

GCF 002257585.1 Mucilaginibacter xinganensis BJC16-A31
GCF 900142915.1 Mucilaginibacter sp OK098 OK098

GCF 007830615.1 Mucilaginibacter frigoritolerans ATCC BAA-1854
GCF 002355435.1 Mucilaginibacter gotjawali SA3-7

GCF 900103125.1 Mucilaginibacter sp OK268 OK268

GCF 900155965.1 Mucilaginibacter lappiensis ATCC BAA-1855
GCF 900101875.1 Mucilaginibacter pineti 47C3B

GCF 007971525.1 Mucilaginibacter ginsenosidivorax KHI28
GCF 900110415.1 Mucilaginibacter sp OK283 OK283

GCF 003148845.1 Mucilaginibacter oryzae DSM 19975

GCF 003576455.2 Mucilaginibacter sp HYN0043 HYN0043
GCF 003664165.1 Mucilaginibacter sp YR332 YR332

GCF 003208075.1 Mucilaginibacter sp OV119 OV119

GCF 900110105.1 Mucilaginibacter gossypiicola Gh-48

GCF 003351025.1 Mucilaginibacter endophyticus RS1

GCF 003286415.2 Mucilaginibacter rubeus P1

GCF 003675385.1 Mucilaginibacter kameinonensis SCK

GCF 003286445.1 Mucilaginibacter rubeus P3

GCF 900100945.1 Mucilaginibacter gossypii Gh-67

GCF 900100445.1 Mucilaginibacter sp NFR10 NFR10

GCF 003286425.2 Mucilaginibacter rubeus P2

GCF 003286435.2 Mucilaginibacter gossypii P4

GCF 003029735.1 Pedobacter yulinensis YL28-9

GCF 004138205.1 Pedobacter sp SYP-B3415 SYP-B3415
GCF 900111155.1 Pedobacter rhizosphaerae DSM 18610
GCF 004335085.1 Pedobacter nototheniae 36B243

GCF 003173575.1 Pedobacter paludis R-8

GCF 003173595.1 Pedobacter yonginense KCTC22721

GCF 004354365.1 Pedobacter changchengzhani E01020

GCF 003725795.1 Pedobacter jejuensis TNB23

GCF 001423945.1 Pedobacter sp Leaf194 Leaf194

GCF 001424305.1 Pedobacter sp Leaf176 Leaf176

GCF 004331675.1 Pedobacter sp RP-3-11 RP-3-11

GCF 009674725.1 Pedobacter petrophilus LMG 29686

GCF 002197755.1 Pedobacter sp AJM AJM

GCF 000708265.2 Pedobacter sp R20-19 R20-19

GCF 004340665.1 Pedobacter psychrotolerans DSM 103236
GCF 003339865.1 Pedobacter sp JDX94 JDX94

GCF 001422545.1 Pedobacter sp Leaf41 Leaf4l

GCF 001027745.1 Pedobacter sp BMA BMA

GCF 003688475.1 Pedobacter sp CF523 CF523

GCF 000258495.1 Pedobacter agri PB92

GCF 003387385.1 Pedobacter sp YR510 YR510

GCF 003860265.1 Pedobacter sp G11 G11

GCF 001421515.1 Pedobacter sp Leaf216 Leaf216

GCF 003387415.1 Pedobacter sp OV280 OV280

GCF 004331735.1 Pedobacter sp RP-3-21 RP-3-21

GCF 000708285.2 Pedobacter borealis DSM 19626

GCF 004310665.1 Pedobacter kyonggii K-4-11-1

GCF 001442625.1 Pedobacter ginsenosidimutans KACC 14530
GCF 002151545.1 Sphingobacteriaceae bacterium GW460-11-11-14-LB5 GW460-11-11-14-LB5
GCF 003054145.1 Pedobacter sp OK291 OK291

GCF 000633455.1 Pedobacter jeongneungensis Hlai

GCF 003315595.1 Pedobacter miscanthi RS10

GCF 005938645.2 Pedobacter sp KBS0701 KBS0701

GCF 007994015.1 Pedobacter terrae 518

GCF 004342125.1 Pedobacter sp CF074 CF074

GCF 003664035.1 Pedobacter alluvionis DSM 19624

GCF 004402005.1 Pedobacter alluvionis DSM 19624

GCF 003852395.1 Pedobacter sp KBW01 KBWO01

GCF 000812965.1 Pedobacter kyungheensis KACC 16221
GCF 900101435.1 Pedobacter soli DSM 18609

GCF 900100705.1 Pedobacter terrae DSM 17933

GCF 007833675.1 Pedobacter suwonensis Fj 001

GCF 004366725.1 Pedobacter borealis 19a

GCF 900111825.1 Pedobacter suwonensis DSM 18130

GCF 900113525.1 Pedobacter insulae DSM 18684

GCF 003313325.1 Pedobacter namyangjuensis 5G38

GCF 001412215.1 Pedobacter sp Hvl Hvl

GCF 004331645.1 Pedobacter sp RP-1-13 RP-1-13

GCF 005116475.1 Pedobacter sp AR-2-6 AR-2-6

GCF 005116505.1 Pedobacter sp RP-3-22 RP-3-22

GCF 005925325.1 Pedobacter sp P-25 P-25

GCF 005925345.1 Pedobacter ureilyticus THG-T11

GCF 005925365.1 Pedobacter xixiisoli S27

GCF 900215335.1 Pedobacter xixiisoli CGMCC 1.12803

GCF 003313335.1 Nubsella zeaxanthinifaciens TDMA-5

GCF 003313505.1 Pedobacter nanyangensis Q-4

GCF 003313385.1 Pedobacter chitinilyticus CM134L-2

GCF 004025525.1 Pedobacter chitinilyticus CM134L-2

GCF 900103515.1 Pedobacter antarcticus DSM 11725

GCF 000722885.1 Pedobacter antarcticus 4BY

GCF 900112985.1 Pedobacter antarcticus ATCC 51969

GCF 000832545.1 Pedobacter lusitanus NL19

GCF 001590605.1 Pedobacter cryoconitis PAMC 27485

GCF 003259615.1 Pedobacter cryoconitis DSM 14825

GCF 009765875.1 Pedobacter sp L105 L105

GCF 900107535.1 Pedobacter hartonius DSM 19033

GCF 900182595.1 Pedobacter westerhofensis DSM 19036
GCF 004362245.1 Pedobacter duraquae DSM 19034

GCF 003208655.1 Pedobacter nutrimenti DSM 27372

GCF 003061025.1 Pedobacter sp HMWF019 HMWF019

GCF 004364225.1 Pedobacter sp OK701 OK701

GCF 000170795.1 Pedobacter sp BAL39 BAL39

GCF 001412655.1 Pedobacter sp PACM 27299 PAMC 27299
GCF 001721645.1 Pedobacter steynii DX4

GCF 900129215.1 Pedobacter caeni DSM 16990

GCF 003852525.1 Pedobacter sp KBW06 KBWO06

GCF 900103665.1 Pedobacter steynii DSM 19110

GCF 004362715.1 Pedobacter metabolipauper DSM 19035
GCF 004331695.1 Pedobacter sp RP-1-14 RP-1-14

GCF 005116445.1 Pedobacter sp RP-3-15 RP-3-15

GCF 003054115.1 Pedobacter sp YR016 YR016

GCF 002736205.1 Pedobacter ginsengisoli TO1R-27

GCF 000523515.1 Pedobacter sp V48 V48

GCF 001636695.1 Pedobacter panaciterrae 048

GCF 900564155.1 Pedobacter sp eg eg

GCF 900176535.1 Pedobacter africanus DSM 12126

GCF 000023825.1 Pedobacter heparinus DSM 2366

GCF 000410815.1 Pedobacter heparinus DSM 2366

GCF 900176505.1 Pedobacter nyackensis DSM 19625

GCF 004331685.1 Pedobacter sp RP-3-8 RP-3-8

GCF 005144565.1 Pedobacter sp RP-1-16 RP-1-16

GCF 004340745.1 Pedobacter sp OK628 OK628

GCF 900100435.1 Pedobacter sp 0k626 OK626

GCF 000422945.1 Pedobacter oryzae DSM 19973

GCF 900103545.1 Pedobacter ruber DSM 24536

GCF 900168015.1 Pedobacter luteus DSM 22385

GCF 009834915.1 Pedobacter sp HMF7056 HMF7056

GCF 008274585.1 Pedobacter sp BS3 BS3

GCF 009834875.1 Pedobacter sp HMF7647 HMF7647

GCF 003002875.1 Arcticibacter pallidicorallinus CGMCC 1.9313
GCF 000403135.1 Arcticibacter svalbardensis MN12-7

GCF 001730525.1 Arcticibacter eurypsychrophilus MJ9-5

GCF 003130405.1 Pararcticibacter amylolyticus FJ4-8

GCF 004103815.1 Pararcticibacter tournemirensis R1

GCF 006716645.1 Pararcticibacter tournemirensis DSM 23085
GCF 008690275.1 Pararcticibacter tournemirensis TF5-37.2-LB10
GCF 003449035.1 Pedobacter sp SM1810 SM1810

GCF 004339765.1 Pedobacter bauzanensis DSM 22554

GCF 000427965.1 Olivibacter sitiensis DSM 17696

GCF 900109575.1 Olivibacter domesticus DSM 18733

GCF 004368405.1 Olivibacter sp XZL3 XZL3

GCF 000192845.1 Sphingobacterium sp 21 21

GCF 008245145.1 Olivibacter sp LS-1 LS-1

GCF 900607235.1 Olivibacter jilunii P8502

GCF 900112315.1 Parapedobacter composti DSM 22900

GCF 002934635.1 Parapedobacter indicus RK1

GCF 900113765.1 Parapedobacter indicus RK1

GCF 900109365.1 Parapedobacter koreensis Jip14

GCF 900168055.1 Parapedobacter luteus DSM 22899

GCF 000783305.1 Sphingobacteriaceae bacterium DW12 DW12
GCF 000143765.1 Sphingobacterium spiritivorum ATCC 33861
GCF 900457435.1 Sphingobacterium spiritivorum NCTC11386
GCF 000159515.1 Sphingobacterium spiritivorum ATCC 33300
GCF 900457365.1 Sphingobacterium spiritivorum NCTC11388
GCF 000747525.1 Sphingobacterium sp ML3W ML3W

GCF 004342035.1 Sphingobacterium sp JUb20 JUb20

GCF 001006065.1 Sphingobacterium sp IITKGP-BTPF85 IITKGP-BTPF85
GCF 004342495.1 Sphingobacterium sp JUb78 JUb78

GCF 000938735.2 Sphingobacterium sp PM2-P1-29

GCF 009496545.1 Sphingobacterium faecium MYb181

GCF 007990875.1 Sphingobacterium faecium NBRC 15299
GCF 003054045.1 Sphingobacterium faecium DSM 11690
GCF 000686625.1 Sphingobacterium thalpophilum DSM 11723
GCF 901482695.1 Sphingobacterium thalpophilum NCTC11429
GCF 002000245.1 Sphingobacterium sp CZ-UAM CZ-UAM
GCF 003610355.1 Sphingobacterium detergens CECT 7938
GCF 002933815.1 Sphingobacterium sp HMA12 HMA12

GCF 003627955.1 Sphingobacterium sp MO5W1-28 MO5W1-28
GCF 003071065.1 Sphingobacterium sp M46 M46

GCF 011064245.1 NA DR205

GCF 000988325.1 Sphingobacterium sp Agl Agl

GCF 900457465.1 Sphingobacterium multivorum NCTC11343
GCF 001808025.1 Sphingobacterium sp HMSC13C05 HMSC13C05
GCF 900457115.1 Sphingobacterium multivorum NCTC11034
GCF 902506545.1 Sphingobacterium sp 8BC

GCF 902706145.1 Sphingobacterium sp 18053

GCF 009660355.1 Sphingobacterium multivorum wB15
Sphingobacteria BIGb0170

GCF 003610905.1 Sphingobacterium siyangense T12B17
GCF 001952815.1 Sphingobacterium sp B29 B29

GCF 002196555.1 Sphingobacterium sp G1-14 G1-14

GCF 007830445.1 Sphingobacterium siyangense CGMCC 1.6855
GCF 004421025.1 Sphingobacterium psychroaquaticum SJ-25
GCF 900177625.1 Sphingobacterium psychroaquaticum DSM 22418
GCF 900163865.1 Sphingobacterium sp JB170 JB170

GCF 008124885.1 Sphingobacterium composti Yoo et al 2007 non Ten et al 2007 DSM 18850
GCF 000757725.1 Sphingobacterium deserti ACCC 05744
GCF 004364125.1 Sphingobacterium paludis CGMCC 1.12801
GCF 900116225.1 Sphingobacterium wenxiniae DSM 22789
GCF 004208525.1 Sphingobacterium sp 30C10-4-7 30C10-4-7
GCF 008180195.1 Sphingobacterium sp SSI9 SSI9

GCF 011043555.1 NA SGR-19

GCF 002980525.1 Sphingobacterium haloxyli 5JN-11

GCF 002980575.1 Sphingobacterium gobiense ACCC 05757
GCF 005049105.1 Sphingobacterium alkalisoli Y3L14

GCF 005048855.1 Sphingobacterium olei HAL-9

GCF 006476045.1 Sphingobacterium sp 1 3611 1.3611

GCF 011030405.1 NA SGR-10

GCF 011043525.1 NA SGG-5

GCF 000814685.1 Sphingobacterium sp T2 T2

GCF 004342685.1 Sphingobacterium alimentarium DSM 22362
GCF 011043515.1 NA SGL-16

GCF 009829075.1 Sphingobacterium composti Ten et al 2007 non Yoo et al 2007 KCTC 12578
GCF 008520265.1 Sphingobacterium sp 5 0403-2 5.0403-2
GCF 009829085.1 Sphingobacterium bovisgrunnientis KCTC 52685
GCF 000416985.1 Sphingobacterium paucimobilis HER1398
GCF 004363245.1 Sphingobacterium yanglingense DSM 28353
GCF 900168125.1 Sphingobacterium nematocida DSM 24091
GCF 011007385.1 Sphingobacterium sp xIx-73 xIx-73

GCF 011007405.1 Sphingobacterium sp xIx-130 xIx-130

GCF 011007415.1 Sphingobacterium sp xIx-183 xIx-183

GCF 011007365.1 Sphingobacterium sp xIx-96 xIx-96

GCF 001586775.1 Sphingobacterium sp CFCC 11742 CFCC 11742
GCF 003076635.1 Sphingobacterium sp 2¢-3 2¢-3

GCF 009768885.1 Sphingobacterium humi JCM 31225

GCF 008274825.1 Sphingobacterium hotanense AMCC101218
GCF 009557615.1 Sphingobacterium sp dk4302 dk4302

GCF 009768865.1 Sphingobacterium sp DK4209 DK4209
GCF 002734245.1 Sphingobacteriumsp 1A 4 1.A.4

GCF 004526235.1 Sphingobacterium sp CZ-2 CZ-2

GCF 011046555.1 Sphingobacterium lactis DSM 22361

GCF 900107985.1 Sphingobacterium lactis DSM 22361

GCF 009733535.1 Sphingobacterium sp NYYP31 NYYP31
GCF 002734235.1 Sphingobacterium sp 1 A5 1.A.5

GCF 901472535.1 Sphingobacterium daejeonense NCTC13534
GCF 002245765.1 Sphingobacterium cellulitidis R-53745

GCF 002245855.1 Sphingobacterium cellulitidis R-53603

GCF 007990895.1 Sphingobacterium mizutaii NBRC 14946
GCF 900102835.1 Sphingobacterium mizutaii DSM 11724
GCF 900187125.1 Sphingobacterium mizutaii NCTC12149



