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Tables

Table S1. Influent wastewater composition average + standard deviation from October 2019 to September 2021,
n is the number of samples.

AGS AGS CAS CAS
Parameter Sep-Jun Jul-Aug Sep-Jun Jul-Aug
BODy 97 £ 45 160 + 40 69 + 27 104 + 13
BODy, soluble * 30+ 17 70+ 20 26+ 15 53+ 6
COD 250 + 100 380+90 187 +76 270 £ 44
TP 29+12 50+ 1.0 27+12 43+06
TP, sonupte? 1.4+06 2.6+0.8 1.6+10 3.1+05
TN 29+13 51+12 26+ 10 46+ 6
NH4*-N 24+9 45+ 12 23t9 374
SS 130+ 70 160 + 60 80+20 80+ 20
BOD;/ TN 3.3+10 3.3+£09 2.7+07 23+03
BOD;/ TP 34+9 32+7 271+6 25+3
n 103 41 28 13

aFiltered through 0.45 um, Eurofins

Table S2. Operation of the AGS hydrolysis and bypass

Operational parameter Period
Hydrolysis was implemented by increasing sludge

. 31 August 2019
bed in pre-settler
Time for hydrolysis in pre-settler was increased 4 June — 15 July 2021
Recirculation in pre-settler (pump installed) 11 May — 23 June 2020 and 14 January — 24 May 2021
No recirculation in pre-settler June 2020 — January 2021 and from May 2021 onwards

No bypassed flow to AGS 15— 17 September 2020

29 October — 4 November 2020
21-25 January 2021
2-16 March 2021

2 June-21 July 2021
29 July—2 August 2021
01 October — 31 December 2021




Table S3. T-test p-values for paired effluent samples from AGS1 and AGS2 (June 2020 to September 2021).

Parameter

BOD-

COD

SS

TP

PO-P

NH4*-N

NO3-N

p-value

0.493353

0.574628

0.051834

0.949995

0.441061

0.657089

0.979494

Table S4. T-test for paired effluent samples from AGS (average of AGS1 and AGS2) and the CAS, p-values and
the mean concentrations (mg L) from June 2020 to September 2021.

Parameter BOD; COD COD SS TP PO,*-P NHs*-N NO3™-N
soluble

p-value 0.00086 | 0.000392 | 0.000258 | 0.000273 | 0.016902 | 0.004904 | 0.035835 | 0.000318
AGS 6.3 53 35 17 0.64 0.35 0.95 5.4
mean
CAS 3.1 35 32 6 1.2 1.004 0.34 8.4
mean

Table S5. p-values from Spearman’s correlation test for relative abundance and temperature.

Nitro-  Ca. Nitro-  Nitroso-  Ca. Accumuli- Dechloro- Tetra- Propioni- Ca_Competi
p-value spira toga monas bacter monas sphaera vibrio -bacter
AGS1 0.045 0.83 0.40 0.0002 0.012 0.72 0.0003 0.039
AGS2 0.11 0.0002 0.31 0.0002 0.0001 0.77 0.003 0.86
CAS 0.092 0.020 0.0001 0.89 0.086 0.000003 0.003 0.13
Spearman’s
coefficient
AGS1 -0.43 0.71 0.53 0.70 0.44
AGS2 -0.71 0.72 0.72 0.61
CAS 0.49 -0.73 0.77 0.59

Table S6. Number of ASVs among PAOs, GAOs, AOB and NOB belonging to each major network module.

Reactor Module Number of ASVs PAOs GAOs AOB NOB
AGS1 AGS1 1 170 8 6 0 2
AGS1 AGS1 2 158 3 0 1 1
AGS1 AGS1 3 200 6 3 1 0
AGS1 AGS1 4 42 0 0 0 1
AGS1 AGS1 5 26 0 0 0 0
AGS?2 AGS2 1 159 4 2 0 3
AGS?2 AGS2 2 96 1 0 0 0
AGS?2 AGS2_3 149 3 4 0 1
AGS?2 AGS2 4 65 4 2 1 0
AGS?2 AGS2 5 60 0 0 1 0
CAS CAS_1 223 5 2 0 1
CAS CAS 2 263 6 3 2 0
CAS CAS_3 147 2 0 0 0
CAS CAS 4 79 6 0 1 1
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Figure S2. Volumetric load of A) BODy, B) TN, C) TP in the AGS and the CAS.
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Figure S3. AGS daily average of A) DO and temperature, B) cycle time and temperature, C) CAS daily average

DO and temperature (zone 4).
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Figure S4. Influent concentrations or ratios of A) COD, B) BOD, C) BOD+/TN, D) BOD+/TP, E) TN, and F)

TP.
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Figure S5. Biomass specific load of A) BODy, B) TN, C) TP in AGS1, AGS2, and the CAS.
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Figure S6. Biomass specific removal rates of A) BOD~, B) TN, C) TP in the AGS and the CAS.
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Figure S7. Volumetric removal rates of A) BOD7, B) TN, C) TP in the AGS and the CAS.



mAGS1
mAGS2

TS(gL"

O =N W & OO N
!

<02 02- 04- 06- 14- =20
04 06 14 20

Size fractions (mm)

Figure S8. Aggregates average size distribution in AGS1 and AGS2.
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Figure S9. Alpha diversity over time (q=0).
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Figure S10. Alpha diversity for A) g=0 and B) g=1, plotted in relation to the temperature. R? is given for
correlations with p<0.05.
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Figure S11. Dissimilarity (g=1) between samples taken the same day from the CAS and AGS1, and AGS2.
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Figure S12. The rate of change in dissimilarity (q
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Figure S13. Heatmap of the 20 most abundant in genera AGS1, AGS2, and the CAS.
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Figure S14. Relative abundance of Ca. Accumulibacter, Dechloromonas and Tetrasphaera in AGS1, AGS2 and
CAS.
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Figure S15. Plotted correlations of relative abundance and temperature for PAOs in AGS1, AGS2 and CAS.
Significant correlations calculated with Spearman’s correlation test are indicated for p<0.05 (See Table S5).
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Figure S17. Plotted correlations of relative abundance and temperature for GAOs in AGS1, AGS2 and CAS.
Significant correlations calculated with Spearman’s correlation test are indicated for p<0.05 (See Table S5).
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Figure S18. Relative abundance of Nitrospira, Nitrotoga and Nitrosomonas in AGS1, AGS2 and CAS.

- ASV1215




0.004 | |
AGS1 Nitrospira
° ]
% 0.003 . .
3 ] -
<
S| T . i
_{% " ’ ¢ e
-g ° o R?=0.1239 :
: L]
& 0.001 ~ ..
Spearman’s p<0.05
0 . I I
5 10 15 " |
Temperature (°C)
0.004 | |
AGS2 Nitrospira
8 0.003 i
C
©
hel
o
g [
t | ® R°=0.0673
2 R .
o 0.001 : -,
) (]
s
0 . | |
5 10 15 " |
Temperature (°C)
0.03 | |
CAs Nitrospira
S L]
2
S 002 ]
T
2 g
¢ ® .
: o e
= | . ' |
& 0.01 . -
iz . R
L]
0 . | |
5 10 15 " |

Temperature (°C)

0.02

).016

).012

).008

).004

0.02

0.016

0.012

0.008

0.004

0.004

0.003

0.002

0.001

AGS1 Nitrotoga
4 [ ]
[
° [ ]
5 10 15 20 25
Temperature (°C)
AGS2 Nitrotoga
[ ] ".A.
Spearman's p<0.05
5 10 15 20 25
Temperature (°C)
CAS Nitrotoga
[ ]
4 L]
Spearman's p<0.05
1 L
R?=0.2467 .-
] ® e g °
° °
[ d
* °
5 10 15 20 25

Temperature (°C)

0.004 -
AGS1 o Nitrosomonadg
0.003 ¢
° L ]
[ ]
R2=0.0084
0.002 - .
.
o L4 °
° e o %,
0.001 - e
° ]
0 T T T
5 10 15 20 25
Temperature (°C)
0.004 .
AGS2 Nitrosomonas
e o
0.003 4
° L ]
N
0002 e .
(] e ® e .0
[ ]
0.001 A S
R = 0.1207
0 T T T
5 10 15 20 25
Temperature (°C)
0.004
CAS Nitrosomonas
[ ]
° L ]
0.003 o @
T e R?=05789
0.002 1 |
[ ]
L ]
0.001 A
L ]
Spearman's p<0.05
0 T T 7
5 10 15 20 25

Temperature (°C)

Figure S19. Plotted correlations of relative abundance and temperature for AOB and NOB in AGS1, AGS2 and
CAS. Significant correlations calculated with Spearman’s correlation test are indicated for p<0.05 (See Table

S5).
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Figure S20. Relative abundance of Microthrix in the reactors.



