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Chap. S1: Methodological Considerations
The investigation of complex multispecies samples, such as microalgae-bacteria consortia, introduces a number of methodical challenges. The gradual change over time, which affects parameters including floc shape, integrity and composition, represents a persistent challenge to the reliability of replicated measurements. 
In this study, the sinking properties were defined as a combined measurement of recovery rate, sinking velocity, particle size analysis and sludge volume index. The recovery rate measurement does not distinguish between flocs floating upwards or downwards. Furthermore, the sample volumes are small and may not accurately reflect the recovery rate of large volumes, where multiple flocs can form larger cluster with accelerated sedimentation (Williams & Laurens, 2010). As for the sinking velocity, it is only possible to examine a limited area in close distance to the focal plane, which excludes a considerable number of flocs. While the sinking velocity of small flocs can be disturbed by larger flocs, the interactive effects might also differ in larger sample volumes. The application of the laser diffraction used for particle size analysis is limited by the highly irregular and porous floc shapes, as the device is designed to analyze perfectly round objects. However, the alternative methods for analyzing the floc sizes using microscopic images have the disadvantage of possible floc breakage and are a time-consuming process (Gonzalez-Torres et al., 2019). 
The effective extraction of EPS remains a challenging procedure, with numerous studies having attempted to identify the optimal extraction method (Comte et al., 2006; Frølund et al., 1996). The extraction is restricted by a number of factors, including the inability to create a positive control or a highly species-specific reaction to the applied extraction treatment (Liang et al., 2010). These limitations make EPS extractions a highly volatile procedure, but so far there are no suitable alternatives or general solutions for different kinds of sample types.
The metagenomic sequencing approach is mostly limited by the insufficient representation of microalgal and cyanobacterial genomes in public databases. Therefore, the results yield an increased proportion of unclassified reads (up to 81 %). Additionally, bacterial cells are typically smaller and may be more abundant than large eukaryotic cells. Consequently, a much higher proportion of prokaryotic sequences is identified, despite the predominance of eukaryotic microalgae in the biomass. It is suggested that the refinement of these methods and the investment in genomic sequencing of microalgal and cyanobacterial species, in order to build a solid data foundation, will improve the informative value in this research field even further.
Chap. S2: Data analysis workflow
The data analysis was conducted with Python (Van Rossum & Drake, 1995) in a Jupyter Notebook environment (Visual Studio Code). For data handling, the Pandas (McKinney & others, 2010) and NumPy (Harris et al., 2020) libraries were used; visualization was performed using Matplotlib (Hunter, 2007) and Seaborn (Waskom, 2021). Principal component analysis (PCA) of the metagenomic sequences was conducted with Scikit-learn (Pedregosa et al., 2011). 
All statistical tests were evaluated at a significance level of p < 0.05. Tests included one-way ANOVA, post hoc Tukey’s HSD tests, and 95% confidence interval estimations. Effect sizes and complete statistical test results are provided in Tab. S2–S4.

Tab. S1 Staining dyes used for confocal laser scanning imaging
	Staining dye
	Target
	Amount
	Incubation
	Excitation
	Emission

	BioTracker 488 Green Lipid Droplet Dye
	Lipids
	native
	1 minute
	405 nm
	490 – 620 nm

	Calcofluor White Stain 
	ß-Poly-saccharides
	native
	1 minute
	405 nm
	400 – 560 nm

	FilmtracerTM SYPROTM Ruby Biofilm Matrix Stain
	(Glyco-) Proteins
	native
	30 minutes
	488 nm
	530 – 620 nm

	SytoTM 12 Green Fluorescent Nucleic Acid Stain
	Nucleic Acids
	1 µM
	1 minute
	488 nm
	450 – 600 nm




Tab. S2: Read statistics of metagenomic sequencing analysis.
	Sample Name
	Total Raw Reads
	Total HQ Reads
	HQ Bases (Q30)
	GC Content
	Mean Read Length (bp)
	HQ Reads %

	MBC (Reflocculation) - 0 h
	28.19 M
	27.8 M
	92.34%
	57.08%
	149
	98.63%

	MBC (Reflocculation) - 48 h
	27.72 M
	27.36 M
	93.97%
	59.53%
	148
	98.71%

	dH2O - 0 h
	22.5 M
	21.56 M
	91.50%
	53.20%
	138
	95.81%

	dH2O - 48 h
	32.25 M
	31.89 M
	93.93%
	61.15%
	148
	98.89%

	Antibiotics - 48 h
	20.36 M
	19.9 M
	91.40%
	50.72%
	148
	97.73%

	Enzymes - 48 h
	38.05 M
	37.67 M
	94.11%
	61.50%
	149
	99.00%

	MBC (Bioflocculation) - 0 h
	27.72 M
	27.39 M
	94.06%
	60.11%
	147
	98.83%

	MBC (Bioflocculation) - 48 h
	29.7 M
	29.17 M
	91.82%
	59.22%
	148
	98.22%

	MBC+C. vulgaris - 48 h
	33.05 M
	32.72 M
	93.75%
	58.57%
	149
	99.01%




Tab. S3: Taxonomic profiling metrics of metagenomic sequencing analysis.
	Sample Name
	Reads
	Classified Reads
	Classified Reads %
	Unclassified Reads
	Unclassified Reads %

	MBC (Reflocculation) - 0 h
	27,803,554
	6,529,112
	23.48 %
	21,274,442
	76.52 %

	MBC (Reflocculation) - 48 h
	27,358,106
	10,038,703
	36.69 %
	17,319,403
	63.31 %

	dH2O - 0 h
	21,561,120
	2,905,184
	13.47 %
	18,655,936
	86.53 %

	dH2O - 48 h
	31,893,632
	17,332,935
	54.35 %
	14,560,697
	45.65 %

	Antibiotics - 48 h
	19,897,244
	4,320,346
	21.71 %
	15,576,898
	78.29 %

	Enzymes - 48 h
	37,668,296
	34,760,352
	92.28 %
	2,907,944
	7.72 %

	MBC (Bioflocculation) - 0 h
	27,394,564
	14,424,150
	52.65 %
	12,970,414
	47.35 %

	MBC (Bioflocculation) - 48 h
	29,171,792
	15,888,537
	54.47 %
	13,283,255
	45.53 %

	MBC+C. vulgaris - 48 h
	32,723,082
	17,696,054
	54.08 %
	15,027,028
	45.92 %




Tab. S4: Reads assigned to kingdoms of metagenomic sequencing analysis.
	Sample Name
	Archaea
	Bacteria
	Eukaryota
	Fungi
	Viruses

	MBC (Reflocculation) - 0 h
	368 (0.01 %)
	6,120,115 (93.74 %)
	387,879 (5.94 %)
	1,386 (0.02 %)
	142 (0.00 %)

	MBC (Reflocculation) - 48 h
	366 (0.00 %)
	9,594,963 (95.58 %)
	423,031 (4.21 %)
	1,098 (0.01 %)
	439 (0.00 %)

	dH2O - 0 h
	167 (0.01 %)
	2,356,623 (81.12 %)
	535,408 (18.43 %)
	1,798 (0.06 %)
	814 (0.03 %)

	dH2O - 48 h
	255 (0.00 %)
	16,811,718 (96.99 %)
	505,998 (2.92 %)
	1,190 (0.01 %)
	316 (0.00 %)

	Antibiotics - 48 h
	407 (0.01 %)
	3,786,534 (87.64 %)
	480,287 (11.12 %)
	45,944 (1.06 %)
	116 (0.00 %)

	Enzymes - 48 h
	38 (0.00 %)
	34,338,380 (98.79 %)
	411,864 (1.18 %)
	278 (0.00 %)
	274 (0.00 %)

	MBC (Bioflocculation) - 0 h
	132 (0.00 %)
	13,900,275 (96.37 %)
	506,400 (3.51 %)
	1,052 (0.01 %)
	473 (0.00 %)

	MBC (Bioflocculation) - 48 h
	125 (0.00 %)
	15,135,120 (95.26 %)
	733,158 (4.61 %)
	866 (0.01 %)
	414 (0.00 %)

	MBC+C. vulgaris - 48 h
	155 (0.00 %)
	17,122,823 (96.76 %)
	550,756 (3.11 %)
	872 (0.00 %)
	344 (0.00 %)




Tab. S5: Statistical analysis (Reflocculation Treatment)
Sample data with 95% confidence intervals
	Sample Name
	Time
	Recovery Rate (%)
	Sinking Velocity (m h-1)
	Particle Size (µm)

	MBC
	0 h
	83.18 ± 1.18 [95% CI: 80.26, 86.10]
	1.29 ± 0.22 [95% CI: 0.74, 1.84]
	351.34 ± 53.66 [95% CI: 218.04, 484.63]

	
	24 h
	87.35 ± 1.51 [95% CI: 83.59, 91.11]
	1.24 ± 0.14 [95% CI: 0.89, 1.59]
	272.85 ± 37.82 [95% CI: 178.90, 366.80]

	
	48 h
	82.17 ± 5.13 [95% CI: 69.43, 94.91]
	1.22 ± 0.16 [95% CI: 0.82, 1.63]
	187.40 ± 43.36 [95% CI: 79.68, 295.11]

	dH2O
	0 h
	3.42 ± 1.60 [95% CI: -0.57, 7.41]
	0.63 ± 0.12 [95% CI: 0.33, 0.93]
	46.07 ± 34.40 [95% CI: -39.39, 131.53]

	
	24 h
	74.03 ± 11.75 [95% CI: 44.83, 103.22]
	0.81 ± 0.18 [95% CI: 0.36, 1.27]
	83.05 ± 25.46 [95% CI: 19.79, 146.31]

	
	48 h
	86.99 ± 4.42 [95% CI: 76.01, 97.97]
	1.08 ± 0.08 [95% CI: 0.89, 1.27]
	135.52 ± 39.45 [95% CI: 37.52, 233.53]

	Antibiotics
	0 h
	3.42 ± 1.60 [95% CI: -0.57, 7.41]
	0.63 ± 0.12 [95% CI: 0.33, 0.93]
	46.07 ± 34.40 [95% CI: -39.39, 131.53]

	
	24 h
	14.32 ± 3.04 [95% CI: 6.78, 21.86]
	0.62 ± 0.09 [95% CI: 0.40, 0.83]
	29.90 ± 5.83 [95% CI: 15.42, 44.38]

	
	48 h
	21.48 ± 1.84 [95% CI: 16.91, 26.04]
	0.63 ± 0.24 [95% CI: 0.05, 1.22]
	41.43 ± 9.75 [95% CI: 17.22, 65.65]

	Enzymes
	0 h
	3.42 ± 1.60 [95% CI: -0.57, 7.41]
	0.63 ± 0.12 [95% CI: 0.33, 0.93]
	46.07 ± 34.40 [95% CI: -39.39, 131.53]

	
	24 h
	13.29 ± 11.67 [95% CI: -15.70, 42.29]
	0.61 ± 0.22 [95% CI: 0.05, 1.17]
	21.63 ± 10.93 [95% CI: -5.53, 48.78]

	
	48 h
	9.76 ± 5.07 [95% CI: -2.83, 22.36]
	0.63 ± 0.16 [95% CI: 0.22, 1.03]
	20.62 ± 6.35 [95% CI: 4.83, 36.40]




two-way ANOVA including effect sizes
	Measurement
	Factor
	F1,2,2
	MBC vs. dH2O PR(>F)
	η²
	F2,4,4
	dH2O vs. Treatments PR(>F)
	η²

	Zeta Potential
	Treatment
	0.46
	0.5107
	0.04
	7.60
	0.0040
	0.46

	
	Time
	0.36
	0.7032
	0.06
	19.09
	0.0000
	0.68

	
	Treatment : Time
	0.37
	0.7002
	0.06
	1.99
	0.1386
	0.31

	Recovery Rate
	Treatment
	122.89
	< 0.0001
	0.91
	153.90
	< 0.0001
	0.94

	
	Time
	98.34
	< 0.0001
	0.94
	89.50
	< 0.0001
	0.91

	
	Treatment : Time
	93.82
	< 0.0001
	0.94
	39.87
	< 0.0001
	0.90

	Sinking Velocity
	Treatment
	29.98
	0.0001
	0.71
	5.78
	0.0115
	0.39

	
	Time
	2.29
	0.1435
	0.28
	2.12
	0.1489
	0.19

	
	Treatment : Time
	4.07
	0.0448
	0.40
	2.08
	0.1254
	0.32

	Particle Size
	Treatment
	93.70
	< 0.0001
	0.89
	13.31
	0.0003
	0.60

	
	Time
	1.31
	0.3060
	0.18
	1.86
	0.1840
	0.17

	
	Treatment : Time
	15.12
	0.0005
	0.72
	4.20
	0.0142
	0.48




Note: The post-hoc Tukey HSD analysis can be found in a separate excel-file (Hering-Peter_Supplementary-Material_Post-Hoc-Analysis.xlsx)

Tab. S6: Statistical analysis (Bioflocculation Treatment)
Sample data with 95% confidence intervals
	Sample Name
	Time
	Recovery Rate (%)
	Sinking Velocity (m h-1)
	Particle Size (µm)

	C. vulgaris
	0 h
	5.12 ± 1.05 [95% CI: 2.52, 7.73]
	0.00 ± 0.00 [95% CI: 0.00, 0.00]
	4.93 ± 0.96 [95% CI: 2.54, 7.32]

	
	24 h
	2.85 ± 1.87 [95% CI: -1.80, 7.50]
	0.00 ± 0.00 [95% CI: 0.00, 0.00]
	5.42 ± 0.86 [95% CI: 3.29, 7.55]

	
	48 h
	4.89 ± 3.08 [95% CI: -2.77, 12.54]
	0.00 ± 0.00 [95% CI: 0.00, 0.00]
	6.25 ± 1.13 [95% CI: 3.44, 9.07]

	C. vulgaris+EPS
	0 h
	5.12 ± 1.05 [95% CI: 2.52, 7.73]
	0.00 ± 0.00 [95% CI: 0.00, 0.00]
	4.93 ± 0.96 [95% CI: 2.54, 7.32]

	
	24 h
	19.21 ± 5.84 [95% CI: 4.70, 33.72]
	0.69 ± 0.11 [95% CI: 0.42, 0.96]
	98.26 ± 17.58 [95% CI: 54.60, 141.93]

	
	48 h
	34.89 ± 11.75 [95% CI: 5.71, 64.07]
	0.76 ± 0.09 [95% CI: 0.54, 0.98]
	96.99 ± 32.69 [95% CI: 15.79, 178.20]

	MBC+C. vulgaris
	0 h
	82.18 ± 3.74 [95% CI: 72.89, 91.46]
	1.61 ± 0.40 [95% CI: 0.61, 2.60]
	380.83 ± 23.35 [95% CI: 322.83, 438.82]

	
	24 h
	91.56 ± 1.97 [95% CI: 86.67, 96.45]
	1.85 ± 0.29 [95% CI: 1.13, 2.56]
	307.47 ± 18.27 [95% CI: 262.09, 352.84]

	
	48 h
	90.68 ± 1.89 [95% CI: 85.99, 95.37]
	1.84 ± 0.70 [95% CI: 0.11, 3.58]
	253.65 ± 43.58 [95% CI: 145.39, 361.91]

	MBC
	0 h
	94.18 ± 0.49 [95% CI: 92.97, 95.39]
	1.61 ± 0.40 [95% CI: 0.61, 2.60]
	380.83 ± 23.35 [95% CI: 322.83, 438.82]

	
	24 h
	94.53 ± 1.69 [95% CI: 90.32, 98.73]
	1.71 ± 0.16 [95% CI: 1.31, 2.10]
	303.71 ± 65.46 [95% CI: 141.10, 466.32]

	
	48 h
	90.15 ± 3.61 [95% CI: 81.18, 99.13]
	1.68 ± 0.41 [95% CI: 0.66, 2.69]
	250.20 ± 79.00 [95% CI: 53.95, 446.46]




two-way ANOVA including effect sizes

	Measurement
	Factor
	F1,2,2
	C.vulgaris vs. C.vulgaris+EPS PR(>F)
	η²
	F2,4,4
	MBC+C.vulgaris vs. 
MBC PR(>F)
	η²

	Zeta Potential
	Treatment
	7.70
	0.0168
	0.39
	4.37
	0.0585
	0.27

	
	Time
	9.06
	0.0040
	0.60
	1.59
	0.2446
	0.21

	
	Treatment : Time
	1.93
	0.1876
	0.24
	1.22
	0.3285
	0.17

	Recovery Rate
	Treatment
	34.44
	0.0001
	0.74
	16.65
	0.0015
	0.58

	
	Time
	10.62
	0.0022
	0.64
	5.69
	0.0183
	0.49

	
	Treatment : Time
	10.85
	0.0020
	0.64
	10.01
	0.0028
	0.63

	Sinking Velocity
	Treatment
	320.53
	< 0.0001
	0.96
	0.27
	0.6130
	0.02

	
	Time
	80.73
	< 0.0001
	0.93
	0.29
	0.7511
	0.05

	
	Treatment : Time
	80.73
	< 0.0001
	0.93
	0.07
	0.9340
	0.01

	Particle Size
	Treatment
	73.19
	< 0.0001
	0.86
	0.01
	0.9173
	0.00

	
	Time
	19.03
	0.0002
	0.76
	10.90
	0.0020
	0.64

	
	Treatment : Time
	18.30
	0.0002
	0.75
	0.00
	0.9972
	0.00



Note: The post-hoc Tukey HSD analysis can be found in a separate excel-file (Hering-Peter_Supplementary-Material_Post-Hoc-Analysis.xlsx)
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