65— JN591315 1 Sphingobium boeckii strain 469
KF551123 2 Sphingobium endophyticum strain GZGR
71 OTU-Sphingobium sp.

KF437561 1 Rhizorhapis suberifaciens NBRC 15211
—— ABO0B4247 1 Sphingosinicella microcystinivorans
KP274054 2 Sphingoaurantiacus polygranulatus
AF281031 1 Zymomonas mobilis strain ATCC10988
EU581829 1 Stakelama pacifica strain JLT832
MF782365 1 Aquisediminimonas sediminicola strain CHE8
KM670029 2 Aquisediminimonas profunda strain DS48
FJ948169 1 Hephaestia caeni strain ERB1
HE648058 1 Sphingopyxis italica
D13723 1 Sphingopyxis macrogoltabida
92L KX672815 1 Sphingopyxis solisilvae strain R366

63 LC160264 1 Sphingomonas sp. SN6 9
4|__|E U37337 1 Sphingomonas paucimobilis strain ATCC 29837
Y10678 1 Sphingomonas sibiricus
ABB649056 1 Polymorphobacter multimanifer

- | AB524074 1 Parasphingopyxis lamellibrachiae

— EU564841 1 Sphingomicrobium lutaoense strain

100 JN381068 1 Sphingorhabdus planktonica strain G1A 585
10011 HQ436492 1 Sphingopyxis rigui strain 01SUS
HQ436493 1 Sphingopyxis wooponensis strain 03SU3
99l KY966260 1 Sphingorhabdus contaminans strain KCTC 32445

16S rDNA
ML

0.05

D16147 1 Novosphingobium capsulatum
9§|_FJ177534 2 Novosphingobium sediminicola strain HU1
59— KT885190 1 Novosphingobium lotistagni strain THG

—— AB024288 1 Sphingomonas nhatatoria
KC759680 2 Parablastomonas arctica strain MO

AF039167 1 Rhodanobacter lindanoclasticus

Figure S1 Maximum likelihood (ML) tree based on the 16S rRNA genes showing the
positions of OTU-Sphingobium (in red bold) with a GTR + I + I' model. The numbers
on the nodes represent the bootstrap values of ML. Bootstrap values above 50% are
represented. All branches are drawn to scale.



EEOTU-unc!assified Alteromonadaceae sp.

JQ269247 1 4 1485 Bacterium SH1

99, AY987349 1 Nonlabens tegetincola strain UST030701

AB206954 1 Nonlabens tegetincola

DQO064789 1 Stenothermobacter spongiae strain UST030701
GU902979 1 Persicivirga sp. PLR

DQO017085 1 Donghaeana dokdonensis strain DSW

16S rDNA
ML .

99— EF426434 1 Elizabethkingia anophelis strain 8 26
N L AJ704540 1 Chryseobacterium meningosepticum
0.05 45,9'__ EU183317 1 Lishizhenia tianjinensis strain H6

AB176674 1 Lishizhenia caseinilytica
NR 112980 1 1 1450 Salinirepens amamiensis strain NBRC 101268

FJ424814 1 Wandonia haliotis strain Haldis
MHE71375 1 1 1447 Fluviicola sp. strain Bacter
84 NR 133750 1 1 1442 Fluviicola hefeinensis strain MYL 8
91 JX077130 1 Fluviicola hefeinensis strain MYL 8
ﬂ| CP022585 1 784347 785832 Candidatus Fluviicola riflensis
CP022585 1 897222 898707 Candidatus Fluviicola rifiensis
1_00| KY117481 1 3 1455 Fluviicola kyonggii strain CA 1
NR 179072 1 3 1455 Fluviicola kyonggii strain CA 1
NR 041911 1 4 1481 Fluviicola taffensis DSM 16823 strain RW262
ho AB682396 1 1 1450 Fluviicola taffensis
— CP002542 1 2752774 2754253 Fluviicola taffensis DSM 16823
69 CP002542 1 2876361 2877840 Fluviicola taffensis DSM 16823
NR 074547 1 4 1483 Fluviicola taffensis strain DSM 16823
66| KT962168 1 1 1462 Fluviicolasp. YS 12 4
CP034120 1 3026410 3027891 Glaciecola amylolytica strain THG 3 7
100|CP034120 1 3032928 3034409 Glaciecola amylolytica strain THG 3 7
CP034120 1 3157403 3158884 Glaciecola amylolytica strain THG 3 7
MH765348 1 4 1483 Fluviicola sp. strain SGL 29
L_ JX310203 1 Paraglaciecola oceanifecundans strain 162Z 12
JX508596 1 Glaciecola aquimarina strain GGW M5
—— KMO0O7165 2 Aliiglaciecola aliphaticivorans strain GSD6

64

100 79 MG827298 1 Glaciecola amylolytica

ABB90122 1 Agaribacter marinus

BAEQO1000059 1 Glaciecola pallidula DSM 14239 ACAM 615 DNA
89 AJ295715 2 Alferomonas stellipolaris partial

AB920393 1 Alteromonas gracilis

59| DQB36766 2 Alteromonas simiduii strain BCRC 17572

791 AF529060 1 Alteromonas marina strain SW 47

AB473549 1 Aestuariibacter litoralis

AY207503 2 Aestuariibacter halophilus strain JC2043

51

Figure S2 Maximum likelihood (ML) tree based on the 16S rRNA genes showing the
positions of OTU-Alteromonadaceae sp. (in red bold) with a GTR + I + I model. The
numbers on the nodes represent the bootstrap values of ML. Bootstrap values above 50%
are represented. All branches are drawn to scale.



AB681338 1 Pseudoxanthomonas mexicana strain NBRC 101034
97 CP095186 Pseudoxanthomonas mexicana
OTU-Pseudoxanthomonas sp.
ABQ08507 1 Pseudoxanthomonas japonensis strain 12 3
JX173988 4 Pseudoxanthomonas sp. KAs5 3
100 — MW187782 1 Pseudoxanthomonas beigongshangi strain REN9 1
EF424397 1 Pseudoxanthomonas indica strain P15
M L (GU908487 2 Pseudoxanthomonas putridarboris strain WD12
58, MH795530 1 Pseudoxanthomonas winnipegensis strain NML 130738
80 AM418384 1 Pseudoxanthomonas spadix strain IMMIB AFH 5
MF536140 1 Pseudoxanthomonas sp. strain GSS15
AY686710 1 Pseudoxanthomonas kalamensis strain JA40
AB905612 1 Pseudoxanthomonas sp. roo10
KJ607172 1 Pseudoxanthomonas sangjuensis strain 5GH38 5
93 DQ438977 1 Pseudoxanthomonas yeongjuensis strain GR12
KF387628 1 Pseudoxanthomonas gei strain ZFJR
EF575564 2 Pseudoxanthomonas sacheonensis strain BD
KM598260 1 Pseudoxanthomonas humi strain THG MM13
JN247803 1 Pseudoxanthomonas wuyuanensis
4 DQ178977 1 Stenotrophomonas dokdonensis strain DS
FJ838784 1 Pseudoxanthomonas icgebensis strain ICGEB L15

AB681401 1 Pseudoxanthomonas daejeonensis strain NBRC 101159
g AY650027 1 Pseudoxanthomonas kaohsiungensis J36

AB681329 1 Pseudoxanthomonas broegbernensis strain NBRC 101013
FJ796079 1 Pseudoxanthomonas jiangsuensis strain wax
AY927994 1 Pseudoxanthomonas suwonensis strain 4M1
ABB81369 1 Pseudoxanthomonas taiwanensis strain NBRC 101072
AB681402 1 Pseudoxanthomonas koreensis strain NBRC 101160

16S rDNA

0.02 -

Figure S3 Maximum likelihood (ML) tree based on the 16S rRNA genes showing the
positions of OTU-Pseudoxanthomonas sp. (in red bold) with a GTR + I + I' model. The
numbers on the nodes represent the bootstrap values of ML. Bootstrap values above 50%
are represented. All branches are drawn to scale.
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Figure S4 Micrographs of Geleia sp. YT with universal probes. (A, E, I, M)
Microphotographs of the fixed cells in the bright field; (B, F, J, N) DAPI staining; (C,
G, K, O), and fluorescence in situ hybridization (FISH) using EUB338 (C), BONE23A
(G), ALF968 (K) and NON338 probes (O); (D, H, L, P) overlay of the DAPI and FISH.
Scale bars = 10 um (A—P). The cells EUB338, BONE23A and NON338 were collected
from site A while the cell ALF968 was collected from site B.



Figure S5 Micrographs of Geleia sp. YT with specific probes of OTU-Variovorax sp..
(A, E, I) Microphotographs of the fixed cells in the bright field; (B, F, J) DAPI staining;
(C, G, K), and fluorescence in situ hybridization (FISH) using Vari-623 (C, G) and Vari-
264 (K); (D, H, L) overlay of the DAPI and FISH. Scale bars = 10 pm (A-L). The cells
Vari-623-1 and Vari-264 were collected from site A while the cell Vari-623-2 was
collected from site B.



Figure S6 FISHs with Myco-692/910 probes for Geleia sp. YT on different sample dates.
(A) Myco-692 (2022-07); (B) Myco-910 (2022-08); (C) Myco-910 (2022-09). Grey
outlines represent Geleia cells and were drawn based on the corresponding bright field
pictures. Scale bars = 10 pm (A, C); Sum (B). The cells were collected from site A.



