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Figure. S1. Automatic control strategy
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Figure. S2. The variation of operational temperature, pH and ORP
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Figure. S3. The variation of (a) volatile fatty acids, (b) VFAs/ALK ratio during the reactor operation
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Figure. S4. Transmembrane Pressure, Flux, Permeability and CFV evolution at different SRTs
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Figure .55. 3D-EEM spectra of influent, effluent and extracted EPS and SMP at different SRTs
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Figure .56. The principal components’ (PCs) loading plots at three SRT stages (a) SRT 100days (b) SRT 50days (c) SRT



Seed1 Seed2 DO1 D15 D30 D45 D60 D75 D90 D110 D125  DI50
g norank f Rikenellaceae 71 99 14595_ 13399 13092 9325 1899 1485 2337
g Trichococcus 3613 2617 3751 8680 10287 6566 7864 2725 7402
g Raoultella 10513 5548 3448 7904 3599 3000 759 520 1021

g DMERG64 2262 4547 7181 5338 1845 4139
g Chlorobium 1251 8977 5253 5066 662 4820
g norank f Lentimicrobiaceae 3138 170 2268 1788 1082 5535 5749
g Proteiniphilum 9512 573 4132 3512 899 171 146

g norank f norank o D8A-2 9560 397 5356 507 83 95 197 158 1399 459 350 333

g mnorank f Synergistaceae 402 1209 373 1176 522 553 814
g mnorank f Anacrolineaceae 866 131 2842 352 1115 957 1766 1361
g norank f norank o DTUO014 6279 446 561

3185 201
1116 152

g norank f M2PB4-65 termite g
g unclassified f Cloacimonadace
g norank f Syntrophomonadaces
g Aquaspirillum

g Christensenellaceae R-7 group

5023 1394 1535 1713

1582 768 425 397 676

g Defluviitoga 665

g Longilinea 86 528 322 1446 258 286 2318 1350
g norank f Halothiobacillaceae 150 794 2359 1352 270 750 758
g Enterococcus 339 87_
g unclassified p Patescibacteria 769 863 1551 4335
g norank f Prolixibacteraceae 438 876 1515 2198 606 661 329 207 381
g norank f Spirochaetaceae 122 - 240 235 109 495 611 2809 2430
g Pseudomonas 418 1843 263_ 204 1099 1253 1698
g Desulfovibrio 113 1865 962 142 399 1081 394 972 330 290 420

g Petrimonas 1303 379 747 1174 864 506 344 435 331 234
g Candidatus Caldatribacterium 676 2991 47 133 138 75
g Aeromonas 494 115 3004 76 2456

g Acetomicrobium 173 2146 241 107

g Methanobacterium 4023 276 110 312 137
g Arcobacter 611 1187 77 186 313
g norank f norank o LDI1-PB3 839 837 205 1433 760 622 624
g mnorank f norank o norank ¢ 237 968 745 1522 862 227 140

g Keratinibaculum 463

g Geobacter 72 1057 735 628 827
g unclassified k norank d Bac 87 2530 1243
g Exiguobacterium 520

g unclassified f Anaerolineaceae 227 150 889 492
g Aminobacterium
g Methanosaeta

g Acinetobacter 1065
g Caldicoprobacter 729

375 1216

1815

2384 82 158

g Bacteroides 83 426 89 185

g unclassified f Burkholderiacead 282 971 136_

g Flexilinea 1793 97 466 652 92

g mnorank f Pedosphaeraceae 2852 115 322-

g Erysipelotrichaceae UCG-004 157 385 380 226

¢ LNR A2-18 314 171

g Sulfuricurvum 85 1314

g Thiovirga 240 320 101 91

Figure S7. Heat map at Genus Level for bacterial community responses at different SRTs
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Figure .S8. Environment factor correlation analysis by RDA for (a) bacteria and (b)archaeal community shifts
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Figure S9 Genus level heat map for archaeal community variation at different SRTs



Table S1 Fluorescence Spectral parameters of samples of influent, effluent and extracted anaerobic sludge

Stage Sample Region 1 Region Region Region Region V' Flindex BIX HIX
EX: 200- 11 111 v EX: 280-
250 EX:200-  EX:200- EX:250- 500
EM230- 250 250 280 EM380-
330 EM330- EM380- EM200- 500
380 500 380
SRT100 Influent EM295 ND ND EM310 ND 171 0.89  0.202
(I-a) EX200 EX280
71361 71666
Effluent EM300 ND ND EM305 ND 2.15 1.00 024
(I-b) EX200 EX275
7.948.9 71683
AnMBR EX220 ND ND EX275 ND 2.01 1.08 020
soluble EM295 EM310
(I-c) 71006 7873.8
EX225
EM325
71017
AnMBR Ex220 EX225 ND EX280 ND 1.64 1.64 057
bound EM290 EM365 EM360
(I-d) 71017 72342 72113
SRT50 Influent EX200 ND ND EX275 ND 1.59 119  0.10
(II-a) EM295 EM305
71687 71977
Effluent EX200 ND ND EX275 ND 1.73 097  0.139
(II-b) EM290 EM305
72404 71652
AnMBR EM290 ND ND EX280 ND 2.15 173 024
soluble EX295 EM310
(II-c) 71027 71700
AnMBR EX220 EX225 ND EX275 ND 1.59 175 026
bound EM290 EM355 EM305
(II-d) 71767 71302 71644
EX355
EM280
71075
SRT25 Influent EX200 ND ND EX275 ND 2.1 1.07 013
EM295 EM305
71145 71690
Ex220
EM295
71145
Effluent EX220 ND ND EX275 ND 1.68 094 017
EM290 EM305
7990.9 71572
AnMBR EX220 ND ND EX 275 ND 1.84 1.01 0.13
soluble EM295 EM305
71050 71673
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AnMBR
bound

EX220 ND
EM290

7800.3

ND

EX275
EMB300
71112

ND

1.79

1.30

0.17

*ND :Not Detected

Table S2 The dominant microorganisms and their functions during the study

Bacteria (Phylum level)

Phylum
Firmicutes

Proteobacteria

Bacteriodetes
Cloacimonetes
Synergistes
Actinobacteria
Thermogates
Choroflexi

Euryarchaeota

Spirochaetes

Family
Methanosarcinaceae

Methanobacteriaceae

Methanosaetacea

Methanomicrobiales

Methanosacinaceae

Function
Hydrolysis and
hydrogenogenic

acidogenesis
hydrolysis and
hydrogenogenic
acidogenesis
Fermentative bacteria

Propionate degradation

glucose- and acetate-
utilizing bacteria

Biodegradation of aromatic

hydrocarbons

syntrophically oxidize

acetate
Hz-oxidizing homo
acetogenesis
Methane-Producing
Archaea

syntrophic acetate-
oxidizing

Function
Methane production

Methane production

Methane production

Methane production

Methane production

Substrates
Propionate
Acetate
butyrate
cellulose, proteins,
pectin

organic materials
Propionate

Glucose
Acetate
Aromatic
hydrocarbons
Acetate

halogenated
organics
H:+ CO, CO,
formate, Ci-
methylated
compounds
Acetate
Acetate

Archaea (Family Level)

Substrates
carbon monoxide,
carbon dioxide, and
methylated C1
compounds) in
addition to acetate
Hz + CO,, CO,
formate, Ci-
methylated
compounds
Acetate
H: + COg, formate,
ethanol, 2-propanol,
2-butanol,
cyclopentanol
Hydrogen

Product
Volatile fatty acids

Volatile fatty acids

organic acids, COz
and Hz
Acetate
COz and H2
Volatile fatty acids
COz and H2

H:

CHas

CO:zand H:

Product
Methane

CHa

CHa
CHa

CHas

Reference

[69]

[72]

Reference

[73]

[73]

11



acetate

Table S3 Bacteria Alpha Diversity indices

Sample\ Estimators  sobs shannon simpson ace chao coverage
Seed 1 30 0.877534 0.472152 38.169998 39.333333 0.999839
Day 1 89 1.664905 0.302695 95.023963 93.230769 0.999691
Day 15 107 2.044208 0.345301 108.942489 107.666667 0.999853
Day 30 67 0.851994 0.574718 75.631639 76.75 0.999725
Day 45 50 0.459317 0.841135 103.00987 113.333333 0.999416
Seed 2 90 1.467049 0.352368 95.41938 93.75 0.999842
Day 60 27 1.169061 0.409589 39.3039 32.25 0.9999

Day 75 31 0.258858 0.895649 31.871671 31.166667 0.999973
Day 90 29 0.996875 0.431559 34.297185 32 0.999902
Day 110 35 0.839767 0.493943 52.491587 41 0.999865
Day 125 17 0.526847 0.766169 17.679111 17 0.999982
Day 150 24 0.911396 0.487661 26.64125 24.5 0.999955

Table S4: Archaea Alpha Diversity indices

Sample\ Estimators sobs shannon simpson ace chao coverage
Seed 1 291 3.462506 0.05852 303.966787 304 0.999618
Day 1 456 3.34318 0.086142 561.430706 588.717391 0.998357
Day 15 356 3.064635 0.113978 461.963293 476.731707 0.998216
Day 30 323 2.106304 0.345905 429.748134 465.676471 0.997814
Day 45 392 2.778037 0.182463 477.977872 502.534884 0.998259
Seed 2 664 4.245772 0.029664 779.766666 786.766234 0.997938
Day 60 692 3.824884 0.068945 849.222529 829.53125 0.997698
Day 75 685 3.876093 0.051158 880.534119 895.45 0.997332
Day 90 582 3.704362 0.067103 733.238556 733.075949 0.996483
Day 110 746 4.660758 0.021478 919.968502 963.2 0.996608
Day 125 768 4.338893 0.034709 959.760012 997.2 0.997129
Day 150 291 3.462506 0.05852 303.966787 304 0.999618
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