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Table S1 — Main QIA variables considered for PCA

Descriptor Parameter Description Calculation
group
Aggregates average equivalent diameter of IG
Deq (pm) (intermediate granules) and LG (large granules) Deq=2Fca;
Size
9% Nb Number percentage of aggregates of IG % Nb= Y Nelass N,
° (intermediate granules) and LG (large granules) 0= T
Aggregates average convexity of IG _ Peony
Conv (intermediate granules) and LG (large granules) Conv=
Aggregates average robustness of IG _ 2ergp;
Morphology Rob (intermediate granules) and LG (large granules) Rob= VA
Aggregates average roundness of IG Round = 4mA
Round (intermediate granules) and LG (large granules) oun oy

F.u is the calibration factor (um per pixel); N; is number of each aggregate belonging to the i size class; Tnyis the total
number of aggregates; P is the perimeter, Pon is the convex envelop perimeter; erqy is the number of erosions needed to

delete an object; A is the area of the aggregates.
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Table S2 — QIA data used for PCA analysis

Days Df,?ElI)G D‘ggl—nL)G Rob_IG Rob_LG Conv IG  Conv LG  Round IG  Round LG  %Nb IG  %Nb LG
0 39150858 344372472 0.66758 0.79772 0.92865 0.78851 0.68165 0.80430 63.95583 27.06858
6 51744135  2601.84354 073573 0.79519 0.94389 0.88903 0.77149 0.84087 76.60471 2339529
13 45008291  2652.06122 075728 0.79470 0.94312 0.90772 0.80047 0.84714 81.05330 18.94670
21 47923932 238795589  0.73332 0.78149 0.92326 0.87421 0.75322 0.82772 91.51091 8.48909
34 419.13176 258845131 0.71769 0.77620 0.92827 0.88479 0.74355 0.82639 85.82419 14.17581
44 33286734 2733.90309 069573 0.73388 0.92046 0.81389 0.71186 0.76679 94.74487 525513
61 37554310 254287275 0.74043 0.76093 0.93639 0.88969 0.77139 0.81764 85.63309 14.36691
72 54806740 228422503  0.75636 0.77914 0.93582 0.89920 0.79290 0.82695 86.94826 13.05174
86 549.64829 224671776  0.75483 0.76758 0.93300 0.89468 0.79004 0.83021 85.74209 14.25792
96 475.65219 242932969  0.74704 0.77129 0.93816 0.90111 0.77754 0.83245 83.40140 16.59860

107 49533599 1667.12378  0.76563 0.77257 0.93825 0.91169 0.80367 0.82393 88.64158 11.35842




Table S3 — Operational physicochemical data used for PCA analysis

Days OLR COD _inlet COD_in COD out Ntotal in NH4+ in NH4+ out NO3 out NO2 out pH_out SST out V(ﬁl‘iﬂle Cl-_out
0 1.32 800.00 200.00 16.00 45 20.5 12.4 11.6 0.98 7.43 0.974 26 2100
6 0.91 600.00 140.00 48.00 38.5 242 1.1 18.6 0.42 7.14 0.198 12.5 1500
13 0.87 582.52 310.68 77.67 53.5 27.1 14 8.4 0.84 7.98 0.352 12.5 2070
21 1.19 769.23 211.54 92.31 37.5 31 36.8 43 0.84 8.1 0.276 11.5 1900
34 1.60 1018.87 198.11 60.38 54.5 41.5 51.5 3 0.56 8.26 0.269 15 1650
44 1.35 844.04 183.49 58.72 45.50 18.25 42.5 3 0.46 8.4 0.53 20.5 1490
61 0.37 226.42 105.66 67.92 47.00 40 48.5 3.8 0.78 8.23 0.228 26 2540
72 0.26 130.84 52.34 2243 23.60 14.5 14.4 93 1.98 7.85 0.137 12.5 1560
86 0.60 403.85 84.62 84.62 32.40 10.3 12.3 14.8 2.75 5.55 0.091 9.25 2320
96 0.43 103.70 59.26 66.67 30.3 25.8 11.1 14.4 7.4 6.4 0.093 8.5 2200

107 0.26 162.96 51.85 51.85 32.40 24.8 10 13.4 9.6 5.38 0.141 8 2300




'.\' frontiers

Table S4 — One-way ANOVA analysis results obtained for the comparison of total EPS and EPS
components (Carbohydrates — CH, Proteins, Humic Acids — HA and Proteins to Polysaccharides ratio

— PNPS) values during the three operational phases

ANOVA
sum of
Squares df Mean Sguare F Sig.
CH Between Groups 5897.511 2 2048756 60.027 =001
Within Groups 736.852 15 49123
Total GG34.363 17
Proteins  Between Groups 17599.785 2 A9%9.842 2 645 04
Within Groups 5103.407 15 340,227
Tatal 6903182 17
HA Between Groups 29165.868 2 14582.829 56130 =001
Within Groups 3967.803 15 264,520
Total 33133.661 17
PHPS Between Groups 184 2 082 140332 =.0M
Within Groups 010 156 om
Total 183 17
EPS Between Groups 15379.461 2 TEB9.731 6.427 010
Within Groups 17945717 15 1196.3581

Total 33325178 17




Table S5 — Tukey's post-hoc test results (Multiple comparisons) obtained for the comparison of total
EPS and EPS components (Carbohydrates — CH, Proteins, Humic Acids — HA and Proteins to

Polysaccharides ratio — PNPS) during the three operational phases

Multiple Comparisons

Tukey HSD
Diff':;?:u]:e “ 95% Confidence Interval
DependentVariable () Phases  (J) Phases Ji Std. Error Sig. Lower Bound  Upper Bound
CH 1.00 2.00 4427765 404654 =00 -64.7884 -33.7668
3.00 -20.1400% 4 04654 =001 -30.6508 -9.6253
2.00 1.00 4427765 4.04654 =0 337669 54,7884
3.00 2413767 4 04654 =001 136269 34 6484
3.00 1.00 2014003 4.04654 =0 96293 30.6508
2.00 -2413767 4 04654 =001 -34 6484 -13.6288
Proteing 1.00 2.00 1955583 10.64937 a2 -8.1056 47.2173
3.00 -2.99405 10.64937 857 -30.6555 24 G674
2.00 1.00 -19.55683  10.64937 182 -47 2173 81056
3.00 -22. 54885 10.64937 120 -A0.2113 11156
3.00 1.00 2.99405  10.64537 957 -24 6674 30.6555
2.00 2254989 1064937 120 -511145 50.2113
HA 1.00 2.00 84.80908 9.39007 =00 704186 119.1995
3.00 70.85435 §.39007 =001 46 4639 95 2448
2.00 1.00 -94.30908 9.39007 =0 -119.1895 -70.4186
3.00 -23.95472 §.39007 055 -48. 3451 A357
3.00 1.00 -70.85435 §.38007 =.001 -95.2448 -46.4630
2.00 2305472 9.39007 055 - 4357 48,3451
PMNPS 1.00 2.00 - 24357 01477 =001 -.28148 -.2052
3.00 TR 01477 =00 -.1225 -.0458
2.00 1.00 24357 01477 =001 2052 28149
3.00 15940 01477 =00 1210 1878
3.00 1.00 08417 01477 =001 0458 12258
2.00 - 15940 01477 =00 -.1978 -1210
EFS 1.00 2.00 70.08726  10.96882 008 182162 121.9583
3.00 4772027 19.86982 074 -4.1507 99,5913
2.00 1.00 -70.08726  19.96882 .0os -121.8583 -18.2162
3.00 -22.36699 1996982 BT -74.2380 25,5040
3.00 1.00 -47.72027 1996982 074 -99.5913 41507
2.00 2236699  19.86982 17 -29.5040 74,2380

* The mean difference is significant atthe 0.05 level.



Table S6 — One-way ANOVA analysis results obtained for the comparison between COD, OLR, NH4",
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TN, TOC, C/N ratio and NaCl present in the wastewater, during the three operational phases

ANOVA
Sum of
Sguares Mean Square F Sig.
CoD Between Groups  2737760.227 2 1368880.113 89.781 =001
Within Groups 381170833 25 16246.833
Total 3118931.060 27
OLR Between Groups 6.691 2 3.346 81.054 =.001
Within Groups 419 256 037
Total 7.610 27
ammonium  Between Groups 1466.475 2 733.237 11.753 =001
Within Groups 1487.310 24 £2.388
Total 2963.785 26
TH Between Groups 13752.964 2 GB76.482 57.964 =001
Within Groups 2965854 25 118.634
Tatal 16718.819 27
Cl Between Groups  4584329.042 2 2282164521 13.346 =001
Within Groups 42083742262 25 171749690
Total BATA071.304 27
TOC Between Groups  1260582.223 2 630281111 111.862 =.001
Within Groups 135108.577 24 F(E29.624
Total 1395690.7499 26
CN Between Groups 134.307 p 67.154 98.983 =001
Within Groups 15.604 23 678
Total 148,911 25




Table S7 — Tukey's post-hoc test results (Multiple comparisons) obtained for the comparison between
COD, OLR, NH4", TN, TOC, C/N ratio and NaCl present in the wastewater, during the three

operational phases

Multiple Comparisons

Tukey HSD
Diffredliir::e “ 95% Confidence Interval
DependentVariable () Phases  (J) Phases J) Std. Error 5ig. Lower Bound  Upper Bound
cob 1.00 2.00 -282.26757 66.00180 =.001 -446.6668 -117.8683
3.00 451 547517 57.15024 =001 3091736 5§93.9215
2.00 1.00 28226757 66.00180 =.001 117.8683 446.6668
3.00 73381508 57.15824 =.001 5914411 876.1890
3.00 1.00 -451 54751 67.15924 <.001 -593.9215 -309.1736
2.00 -733.81508" 57.15924 =.001 -876.1890 -591.4411
OLR 1.00 2.00 43179 10246 =.001 -.6870 - 1766
3.00 712017 08873 =.001 4919 8338
2.00 1.00 43179 10246 =001 ATEB .BET70
3.00 1.14470 08873 =.001 8237 1.3657
3.00 1.00 -71201" 08873 =.001 -.9338 -.4919
2.00 114470 08873 <.001 -1.3657 -.8237
ammanium 1.00 2.00 -15.57262" 4.39438 005 -26.5466 -4.5986
3.00 2.87857 3.65634 714 -6.2524 12.0095
2.00 1.00 1557262 4.39438 005 45386 26.5466
3.00 18.45119 385412 =.001 8.8263 28.0760
3.00 1.00 -2.87857 3.65634 714 -12.0095 6.2524
2.00 -18.45119° 385412 =.001 -28.0760 -8.8263
T 1.00 2.00 -4.42857 582198 730 -18.9301 10.0730
3.00 42.00000 5.04198 =001 204413 54.5587
2.00 1.00 4.42857 582198 730 -10.0730 18.9301
3.00 46.42857 5.04198 =.001 33.8698 58.9873
3.00 1.00 -42.00000" 5.04198 =.001 -54.5587 -29.4413
2.00 -46.42857 5.04198 <.001 -58.9873 -33.8698
Cl 1.00 2.00 257.50000  221.52052 486 -294.2700 808.2700
3.00 -659.76190°  191.84240 006 -1137.6087 -181.9151
2.00 1.00 -257.50000  221.52052 486 -808.2700 294.2700
3.00 -917.26190°  191.84240 =.001 -1385.1087 -438.4151
3.00 1.00 §59.76190°  191.84240 006 181.9151 1137.6087
2.00 917261907  191.84240 =.001 439.4151 13851087
TOC 1.00 2.00 -283.60143 40.10530 =.001 -383.7558 -183.4470
3.00 23931323 3517468 =.001 151.4720 327.1545
2.00 1.00 283.60143 40.10530 <.001 183.4470 383.7558
3.00 522.91466 3517468 <.001 4350734 610.7558
3.00 1.00 -239.31323 35.17468 =.001 -327.1545 -151.4720
2.00 -522.91466 35.17468 =.001 -610.7558 -435.0734
CN 1.00 2.00 -3.39961" 44027 =.001 -4.5022 -2.2870
3.00 2111417 39173 =001 1.1304 3.0924
2.00 1.00 3.39961" 44027 =.001 2.2870 4.5022
3.00 551103 39173 <.001 45300 6.4921
3.00 1.00 2111417 39173 <.001 -3.0924 -1.1304
2.00 551103 38173 =.001 -6.4921 -4.5300

* The mean difference is significant atthe 0.05 level.
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Figure S1. NaCl concentrations along AGS-SBR operation. Concentration in the wastewater (®) and
outlet (o) are shown.



PC1

0.4

Variable importance

- - .
2 e 9 % 2 ] k7] g g 5
1 1 | o I =] = | E =)
o =} = o I = o = I
e 5 5 8 2 g 2 2 3
[=%
o 8 o o e :J-
o o a
@
Variables
PC2
0.5
o 0.4
c 03
T
+ 0.2
=]
S o0a
£ 0
o -01
2
g 02
E -0.3
-0.4
-0.5
0] © L] ] -1 5 &} o = o
2 = = 8, o, G} = :I o =
o e o £
Z z 8 3 8 9 g 5 o &
+= ¥ -3 T z o] = o 7] ‘:Ir
z
z
Variables

Figure S2 - Variable importance for PC1 and PC2, regarding the PCA analysis of Figure 3.

Phase | Phase Il Phase Il 0-2.5

2.1 2.2 2.6 24 2.8 211 2.5-5
Family do dé d23 da4 d72 d107 5-10
f_Haliscomenobacteraceae 1128281 0222577 0O 0 1.916916@
f__Comamonadaceae 8.70411 7.951696 8.669362 5.758168 4.142954 3.48196 20-100
f__Chitinophagaceae 7.888746 4.715243 1.398524 | 5.962198 4.340518 | 9.138176
f__Sphingomonadaceae 7.379661 6.961572 1.932708 2.638216 2.246926 3.219369
f__Methylococcaceae 6.038657 3.172491 1.91045 | 5.673156 | 0.978976 0
f__Candidatus Competibacte|5.695129 5.567211 2.140446 4.414974 1.595258 0.572449
f__Flavobacteriaceae 4.478291
f__Cytophagaceae 4.44518 2.993399 3.216233 | 5.724163 5.537699 7.189748
f__Caulobacteraceae 3.753984 4.10633 2.908335 2.408683 4.744493 | 5.540675
f__Zoogloeaceae 3.464261 3.305531 | 9.682086 4.128765 6.557957 6.507011
f__Rhodobacteraceae 2.93862 |6.493374 5.382646 4.721018 4.293339 4.091172
f__Burkholderiaceae 2.061173 1.110372 0.051935 0.06801 3.287825 3.53973
f__Gemmatimonadaceae 0.856753 0 0.638053 0.799116 1.79872 3.156347

Figure S3. Heatmap presenting the evolution in dominant bacterial families in the AGS biomass along
the reactor operational phases, considering the first twelve dominant bacterial genera from each
biomass sample.
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Figure S4. Relative abundance of main functional categories predicted in the microbiome from the
biomass samples (sampling days) analyzed along reactor operation.
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