Supplemental material

TABLE S1 Jacccard’s similarity coefficients between any two samples.

TABLE S2 Abundances of all orders in each sample. The abundance is presented in
terms of percentages of the total sequences in a sample.

TABLE S3 Abundances of all families in each sample. The abundance is presented in
terms of percentages of the total sequences in a sample.

TABLE S4 Rare families within each sample

TABLE S5 Abundances of all genera in each sample. The abundance is presented in
terms of percentages of the total sequences in a sample.

Table S6 Rare genera within each sample.

Figure S1 Rarefaction curves of 14 activated sludge samples at cutoff levels of 3% (a)
and 5% (b). The rarefaction curve, plotting the number of observed OTUs as a
function of the number of sequences, was computed using RDP Pyrosequencing
Pipeline Rarefaction tool.

Figure S2 Detrended correspondence analysis (DCA) for 14 activated sludge samples.
Figure S3 FIG 2 Heat map of the 38 core orders in each sample. The core orders were
the ones that were commonly shared by all activated sludge samples. The color
intensity in each cell shows the percentage of an order in a sample.

Figure S4 Heat map of the 46 core families in each sample. The core families were
the ones that were commonly shared by all activated sludge samples. The color

intensity in each cell shows the percentage of a family in a sample.



TABLE S1 Jacccard’s similarity coefficients between any two samples.

WWTP Al A2 B C D1 D2 E1 E2 F Gl G2 H I

A2 0.55
B 0.51 0.53
C 0.52 053 0.52

D1 034 035 034 034
D2 0.30 030 0.29 0.30 0.47

El 033 037 033 035 031 0.38
E2 035 036 035 036 030 032 048
F 025 025 025 024 028 022 028 0.24

G1 038 039 039 039 049 032 032 035 027

G2 030 029 030 030 033 021 021 021 026 0.44

H 030 029 031 031 037 023 020 022 025 0.38 0.46

I 032 035 035 033 035 029 029 026 027 038 040 041

J 023 022 024 023 029 021 028 024 026 029 033 037 0.35




TABLE S2 Abundances of all orders in each sample. The abundance is presented in terms of percentages of the total sequences in a sample.

WWTP Al A2 B C D1 D2 El E2 F G1 G2 H I J

Fusobacteriales 0.26 0.16 0.16 0.30 0.68 0.96 0.07 0.0l 0.05 0.02 0.04 0.12 0.08 0.10
Caldisericales 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.01
Acidimicrobiales 0.05 0.03 0.16 0.06 0.04 0.06 0.54 0.15 0.16 0.66 0.66 0.64 0.59 0.62
Rubrobacterales 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.0 0.00 0.00 0.00
Solirubrobacterales 0.03 0.00 0.02 0.02 0.00 0.07 0.00 006 0.19 0.33 0.43 0.35 0.33 0.40
Actinomycetales 0.20 0.25 0.48 0.21 0.21 0.17 0.19 0.15 0.12 0.20 0.52 0.42 0.44 0.42
Bifidobacteriales 0.12 0.37 0.32 0.34 0.03 0.20 0.29 0.07 0.21 0.02 0.04 0.07 0.11 0.23
Coriobacteriales 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.0 0.01
Spirochaetales 0.95 0.16 0.73 0.98 0.61 0.87 0.58 0.04 0.12 0.09 0.14 0.12 0.11 0.29
Bacteroidales 2.78 0.53 1.15 2.5 3.12 0.67 1.04 0.43 0.40 0.65 1.79 L.77 1.73 2.29
Sphingobacteriales 37.79 11.76 17.23 39.84 41.52 15.01 11.51 65.48 14.29 9.54 18.52 18.03 17.61 18.90
Flavobacteriales 7.74 2,17 2,29 508 4.01 1.76 1.99 1.35 1.28 0.30 1.51 1.33 1.39 1.44
Campylobacterales 0.49 0.00 0.09 0.52 0.21 0.26 0.03 0.0l 0.00 0.00 0.06 0.0l 0.03 0.03
Syntrophobacterales 0.03 0.03 0.02 0.00 0.0l 0.02 0.07 0.05 0.05 0.07 0.0 0.10 0.11 0.09
Desulfovibrionales 0.19 0.03 0.18 o0.11 0.21 0.11 0.07 0.00 0.02 0.18 0.08 0.03 0.04 0.03
Bdellovibrionales 0.56 0.96 0.41 0.63 0.28 0.71 0.12 0.05 0.28 0.09 0.23 0.25 0.23 0.22
Desulfuromonadales 0.07 0.06 0.16 0.09 0.07 0.02 0.12 0.00 0.09 0.04 0.03 0.0l 0.04 0.01
Desulfobacterales 0.20 0.06 0.55 0.18 0.23 0.45 0.19 0.04 0.26 0.15 0.23 0.25 0.18 0.24
Myxococcales 3.48 2.54 4.12 5.18 3.03 9.50 5.57 0.8 2.12 4.95 2.0l 1.97 1.51 1.93
Nitrosomonadales 0.41 1.40 0.44 0.08 0.00 0.22 0.27 0.07 1.47 0.09 0.43 0.48 0.41 0.29
Burkholderiales 2.40 4.40 6.92 4.15 4.43 7.94 14.42 4.49 6.91 7.94 3.96 4.72 3.71 2.61
Hydrogenophilales 0.07 0.00 0.00 0.00 0.00 0.00 0.00 002 0.33 0.04 0.08 0.03 0.06 0.01
Methylophilales 0.00 0.00 0.00 0.56 0.11 0.02 0.00 0.00 0.00 0.00 0.22 0.16 0.18 0.01
Neisseriales 0.20 0.31 0.34 0.02 007 009 0.49 0.14 2.68 0.37 0.28 0.45 0.14 0.12



Rhodocyclales
Alphaproteobacteria_incertae_sedis
Rhizobiales
Parvularculales
Caulobacterales
Rickettsiales
Sphingomonadales
Rhodospirillales
Rhodobacterales
Gammaproteobacteria_incertae_sedis
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Chromatiales
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Legionellales
Enterobacteriales
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Alteromonadales
Methylococcales
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Thermotogales
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Ignavibacteriales
Holophagales
Natranaerobiales

Clostridiales

Thermoanaerobacterales

Lactobacillales
Bacillales
Erysipelotrichales
Deinococcales
Thermales
Synergistales
Puniceicoccales
Opitutales
Verrucomicrobiales
Planctomycetales
Phycisphaerales
Victivallales
Anaerolineales
Sphaerobacterales
Caldilineales
Chlamydiales
Methanobacteriales
Methanosarcinales

Methanomicrobiales
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TABLE S3 Abundances of all families in each sample. The abundance is presented in terms of percentages of the total sequences in a sample.

WWTP Al A2 B C D1 D2 El E2 F G1 G2 H

Leptotrichiaceae 0.17 0.00 0.16 0.21 0.79 0.96 0.08 0.00 0.03 0.00 0.05 0.10 0.10 0.10
Fusobacteriaceae 0.15 0.19 0.03 0.18 0.07 0.15 0.00 0.01 0.00 0.02 0.00 0.03 0.00 0.02
Caldisericaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.02
Acidimicrobineae_incertae_sedis 0.00 0.00 0.00 0.04 0.00 0.00 0.12 0.04 0.05 0.20 0.05 0.05 0.06 0.14
Acidimicrobiaceae 0.02 0.00 0.11 0.02 0.04 0.04 0.14 0.07 0.03 0.29 0.23 0.21 0.05 0.17
Tamiaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.03 000 0.00 0.00 0.02 0.02
Rubrobacteraceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.02 0.00 0.00 0.00
Conexibacteraceae 0.04 0.00 0.00 0.02 0.00 0.09 0.00 006 0.11 0.04 0.29 0.24 0.26 0.29
Solirubrobacteraceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 005 002 003 003 0.06 0.10
Pseudonocardiaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.02
Intrasporangiaceae 0.00 0.00 0.08 0.02 0.07 0.00 0.02 0.04 000 0.02 0.11 0.02 0.03 0.02
Micrococcaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.02 0.00 0.00
Beutenbergiaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dermabacteraceae 0.02 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00
Microbacteriaceae 0.00 0.04 0.03 0.00 0.00 0.02 0.02 0.03 0.00 0.00 0.00 0.02 0.06 0.02
Sanguibacteraceae 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
Sporichthyaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 001 000 0.00 0.00 0.00 0.00 0.00
Geodermatophilaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nakamurellaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.02 0.00 0.00
Actinomycetaceae 0.00 0.04 0.00 0.00 0.00 0.00 0.00 000 000 002 0.03 0.00 0.03 0.03
Nocardiaceae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 000 0.02 0.02 0.00 0.00 0.00
Mycobacteriaceae 0.00 0.00 0.00 0.10 0.04 0.02 0.00 0.00 0.03 009 0.07 0.02 0.08 0.03
Corynebacteriaceae 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00 000 0.00 0.00 0.00 0.03 0.00
Nocardioidaceae 0.15 0.04 0.27 0.02 0.04 0.13 0.04 0.04 005 0.00 0.23 0.16 0.14 0.17
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Bacteriovoracaceae
Desul furomonadaceae
Geobacteraceae
Syntrophorhabdaceae
Desulfobulbaceae
Desulfobacteraceae
Cystobacteraceae
Myxococcaceae
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Methylocystaceae
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Hahellaceae
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Clostridiales incertae sedis

Clostridiales_Incertae Sedis XII

Peptococcaceae 1

Clostridiales Incertae Sedis XIII

Peptococcaceae 2
Clostridiaceae 4
Veillonellaceae
Clostridiaceae 1
Lachnospiraceae

Clostridiaceae 2
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Incertae Sedis XI
Eubacteriaceae
Peptostreptococcaceae
Gracilibacteraceae
Thermodesul fobiaceae
Thermoanaerobacteraceae
Streptococcaceae
Aerococcaceae
Leuconostocaceae
Carnobacteriaceae
Lactobacillaceae
Bacillaceae 1
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Staphylococcaceae
Thermoactinomycetaceae 1
Bacillales Incertae Sedis XI
Erysipelotrichaceae
Deinococcaceae
Trueperaceae
Thermaceae
Synergistaceae
Puniceicoccaceae
Opitutaceae
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Simkaniaceae
Methanobacteriaceae
Methanosaetaceae
Methanospirillaceae
Methanomicrobiaceae
Methanocorpusculaceae

Methanomicrobiales incertae sedis
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TABLE S4 Rare families within each sample

WWTP Rare families
Al Rubrobacteraceae, Natranaerobiaceae
A2 Micrococcaceae, Nakamurellaceae, Halothiobacillaceae, Trueperaceae
C Caldisericaceae, Pseudonocardiaceae
D1 Family IV
D2 Sporichthyaceae, Bacillales_Incertae, Sedis XI
El Micromonosporaceae
F Aurantimonadaceae
Gl Sanguibacteraceae, Succinivibrionaceae
H Methanocorpusculaceae

Beutenbergiaceae, Geodermatophilaceae, Anaplasmataceae, Family XI




TABLE S5 Abundances of all genera in each sample. The abundance is presented in terms of percentages of the total sequences in a sample.
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Cryobacterium
Leucobacter
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Sporichthya
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Alistipes
Alkaliflexus
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Cesiribacter
Marivirga
Solitalea
Pedobacter
Nubsella
Sediminibacterium
Lacibacter
Flavihumibacter
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Myroides
Wolinella

Sul furovum
Sulfuricurvum
Campylobacter
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Desulfomonile
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Desulfatirhabdium
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ITdeonella
Rivibacter
Parasutterella
Polynucleobacter
Oligella
Achromobacter
Bordetella
Azohydromonas
Alcaligenes
Duganella
Herminiimonas
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Diaphorobacter
Acidovorax
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Rhodoferax
Xenophilus
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Thiobacillus
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Ferribacterium
Shinella
Thauera
Propionivibrio

Denitratisoma
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Zoogloea
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Methylocystis
Methylopila
Hansschlegelia
Methylocapsa
Methylocella
Chelatococcus
Methylovirgula
Mesorhizobium
Aminobacter
Anderseniella
Brucella
Ochrobactrum
Bauldia
Amorphus
Vasilyevaea
Xanthobacter
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Methylobacterium
Hyphomicrobium
Rhodoplanes
Gemmiger
Filomicrobium
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Parvularcula

S - R R R = R R - R e

08
00
00
00
00
00
00
02
06
04
00
00
00
00
00
00
00
00
96
02
00
29
17
02
40

.00

S R s R R T R R R e = R e

00
00
00
00
00
00
00
00
05
10
00
00
03
00
03
00
13
00
10
03
00
03
05
03
03

.00

.22
.00
.00

05

.00
.00

00

.03
.00

00

.00
.00

00

.00
.00

00

.19
.00

65

.03
.03

58

.30
.05
e
.00

S N A s e

00
00
00
05
00
00
00
00
00
02
00
00
00
00
00
02
16
00
69
00
02
02
21
07
16

.00

S o R T e R O e R R - I R e I R I R

02
00
00
02
00
00
00
00
00
02
00
00
00
00
00
00
00
00
17
00
02
00
32
02
42

.05

O O 0 O 0 0 0 OO0 000000000000 oo o oo

.05
.00
.00

03

.00
.00

00

.03
.00

00

.00
.00

00

.00
.08

03

.08
.00

08

.00
.00

00

.35
.00
11
.00

S R R I T R R o

00
00
00
00
00
00
00
00
00
13
00
00
00
00
03
00
03
03
23
00
13
05
45
00
05

.00

C O LLLLL LR LLLLLLLLLLRLLL,LL R

20
00
00
00
00
00
00
00
00
13
02
06
00
02
00
02
02
00
06
00
00
48
06
00
04

.00

.07
.00
.00

04

.00
.00

00

11
.00

04

.00
.00

00

.02
.07

00

.07
.00

74

.00
.00

42

.09
.09
.02
.00

SO O 0 O - OO0 WO OO0 0000000000 o0 oo oo

.09
.02
.00

04

.04
.00

00

.07
.00

09

.00
.00

09

.00
.02

00

.02
.00

73

.00
.02

56

.13
.00

09

.00

SR e A s e R e I I T e e e e

27
00
02
02
00
02
02
02
00
27
00
00
00
00
02
00
38
00
89
00
00
60
16
02
78

.00

S - OO0 000 WO OO0 00000O0O0 90000 oS00

29
00
00
02
02
02
00
05
00
23
00
00
00
00
02
00
14
00
43
02
02
59
16
09
67

.02

S i == T I e R e = I R R I - I R e = IE= RS R

42
02
00
02
04
00
00
00
02
34
00
00
00
04
00
00
19
02
30
00
00
40
11
06
35

.00

S - OO0 00O NOOOO0O0O0O000O0O 0000 SO0

32
00
00
02
00
00
00
02
00
32
00
02
05
02
02
00
07
00
96
00
02
68
16
07
18

.02



Hyphomonas
Caulobacter
Brevundimonas
Phenylobacterium
Anaplasma
Rickettsia
Orientia
Blastomonas
Sandaracinobacter
Sphingomonas
Sphingopyxis
Novosphingobium
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Tistrella
Insolitispirillum
Acidiphilium
Stella
Acidisoma
Rhodopila
Roseomonas
Acidicaldus
Maribius
Albidovulum
Rhodobacter
Haematobacter
Pontibaca
Paracoccus
Salipiger
Gemmobacter
Catellibacterium
Amaricoccus
Salinihabitans
Arenicella
Thiohalomonas
Thioprofundum
Dasania
Perlucidibaca
Acinetobacter
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Psychrobacter
Alkanindiges
Cellvibrio
Serpens
Pseudomonas
Rhizobacter
Azotobacter
Halochromatium
Rheinheimera
Thioalkalibacter
Hahella
Legionella
Coxiella
Aquicella
Escherichia/Shigella
Cronobacter
Morganella
Klebsiella
Cedecea
Steroidobacter
Luteimonas
Pseudofulvimonas
Aspromonas
Frateuria
Luteibacter
Dokdonella
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Lysobacter
Xylella
Fulvimonas
Aquimonas
Thermomonas
Stenotrophomonas
Pseudoxanthomonas
Arenimonas
Aeromonas
Tolumonas
Succinivibrio
Haliea
Methylocaldum
Methylosarcina
Methylomonas
Methylobacter
Methylococcus
Caedibacter
Thiothrix

Gplla

GpXIII
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Streptophyta

Armatimonadetes_gpb
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Armatimonadetes gp2
Chthonomonas/Armatimonadetes_gp3
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Nitrospira
Gemmatimonas
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Acidaminobacter
Peptococcus
Syntrophobotulus
Desulfonispora
Dehalobacter
Anaerovorax
Pelotomaculum
Cryptanaerobacter
Megamonas
Propionispira
Anaeroarcus
Schwartzia
Pelosinus
Acidaminococcus
Succinispira
Anaerosinus
Veillonella
Phascolarctobacterium
Megasphaera
Clostridium sensu stricto
Proteiniclasticum
Anaerosporobacter
Sarcina
Robinsoniella
Dorea

Clostridium X1Va

C O LLLLLLLLLLLLLLLLLLLERL LR

00
00
00
00
00
06
00
00
02
00
02
00
00
00
00
00
00
00
00
06
00
02
00
00
00
00

S R s R R T R R R e = R e

00
00
00
00
00
00
00
03
00
00
00
00
00
00
00
00
00
00
00
03
00
00
00
00
00

.00

.03
.00
.03

00

.00
.00

00

.03
.00

00

.00
.00

00

.00
.00

00

.00
.00

03

.03
.00

00

.00
.00
.05
.00

S R R T e R e R - I R R e IR R R

00
00
00
00
00
00
00
00
00
00
02
00
00
00
02
02
00
00
00
00
00
00
00
00
02

.00

S o R T e R O e R R - I R e I R I R

00
00
00
00
00
00
00
00
00
00
05
00
00
00
00
00
15
02
00
05
00
00
00
02
02

.00

O O 0 O 0 0 0 OO0 000000000000 oo o oo

.00
.00
.03

00

.00
.03

00

.00
.00

00

.05
.00

03

.00
.03

00

.03
.00

00

.03
.00

00

.00
.00
11
.00

C O LLLLLLLLLLLLLLLLLLLLLLLLL R

00
00
00
00
00
03
03
05
00
00
00
00
00
00
00
05
03
00
03
00
00
03
00
00
08
03

S R R = I e - e - e

00
00
00
00
00
00
00
00
02
00
00
00
00
00
00
02
00
00
00
00
00
00
00
00
02

.00

.00
.00
.00

00

.00
.00

00

.00
.00

00

.00
.00

00

.00
.00

00

.04
.00

00

.07
.00

00

.00
.00
.02
.00

O O 0 O 0 0 0 OO0 000000000000 oo o oo

.02
.02
.00

00

.00
.00

00

.02
.00

00

.00
.00

00

.02
.00

00

.00
.00

00

.00
.00

00

.02
.00

00

.00

S e R e R R R T e R R R I R T R R

02
00
00
00
00
02
04
24
00
00
00
00
00
00
02
00
00
00
00
33
02
00
04
00
00

.00

S - T R e R R - I R e = I R e I = IE= RS

02
00
00
02
00
05
02
52
02
02
02
00
00
00
00
00
00
00
05
20
00
00
02
00
00

.00

S - - o R e R R R e R = I R R R R

02
00
04
00
00
02
02
74
00
00
00
02
00
00
00
00
02
00
00
34
00
00
08
00
00

.00

S - - R R e R R - I R e = I R R = R

00
00
00
02
02
07
05
52
02
00
05
00
00
00
00
00
00
00
00
20
00
00
05
00
00

.00



Blautia
Clostridium X1Vb
Howardella
Parasporobacterium
Hespellia
Roseburia
Coprococcus
Lactonifactor
Butyrivibrio
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Sedimentibacter
Sporanaerobacter
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Faecalibacterium
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Acetivibrio
Butyricicoccus
Clostridium III

Ethanoligenens

Hydrogenoanaerobacterium

Ruminococcus
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Coprothermobacter
Gelria
Streptococcus
Lactococcus
Facklamia
Aerococcus
Leuconostoc
Weissella
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Lactobacillus
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Deinococcus

Truepera

Meiothermus

Thermus

Aminomonas

Pyramidobacter
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Table S6 Rare genera within each sample.

WWTP  Genus

Rubrobacter, Humihabitans, Larkinella, Pelobacter, Oligella, Uruburuella,

Al Hansschlegelia, Methylovirgula, Gp18, Dethiobacter, Proteiniclasticum,
Anoxynatronum, Alkalibacterium

" Knoellia, Saxeibacter, Prolixibacter, Amaricoccus, Salinihabitans, Thioalkalibacter,
Methylosarcina, Propionispira, Truepera

B Herbiconiux, Anaerorhabdus, Hydrotalea, Nisaea, Pontibaca, Rheinheimera,
Schwartzia, Gelria, Pyramidobacter

c Caldisericum, Pseudonocardia, Cryobacterium, Paraeggerthella, Vitellibacter, Gp22,
Dehalobacter, Parvimonas, Gracilibacter, Cerasicoccus, Methanobacterium

b1 Paraprevotella, Wolinella, Campylobacter, Desulfatirhabdium, Aquaspirillum,
Azotobacter, GplV, Tindallia, Alkaliphilus, Peptoniphilus, Dolosigranulum

D2 Propionigenium, Fodinibacter, Sporichthya, Rhodococcus, Marinifilum, Tannerella,
Tepidiphilus, Brucella, Saccharococcus, Gemella

El Soonwooa, Alcaligenes, Massilia, Sulfuricella, Gulbenkiania, Agromonas, Maribius,
Arenicella, Escherichia/Shigella

£ Cystobacter, Gp23, Bryobacter, Peptococcus, Acidaminococcus, Clostridium XII,
Marinilactibacillus

. Odoribacter, Flavitalea, Acidiphilium, Thiohalomonas, Psychrobacter, Edaphobacter,
Gpl

Gl Sanguibacter, Morganella, Klebsiella, Succinivibrio
Leptonema, Leadbetterella, Marivirga, Nubsella, Sulfurovum, Pyxidicoccus,
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