
Fredriksson et al.  Long-term dynamics of the bacterial community in a Swedish full-scale wastewater treatment plant

Table S1. Operational parameters and sludge characteristics of the Rya WWTP during the experimental period. A detailed description of data acquisition and analytical methods is given in Wilén et al. (2008, 2010).

	Parameter
	Range
	Average
	Standard deviation

	Operating parameters
Wastewater inflow (m3/s)

Mixed liquor suspended solids (mg/l)

Temperature (ºC)

SRT (d)

F/M (g/g∙d)

Dosed Fe (g/s)

Ethanol dosage (kg COD/h)
	2.2-13.4
1350-3080

9-21

2-6

0.3-1.4

10-45

0-654
	3.4

1967

15

4

0.7

28

311
	1.5

300

3

1

0.2

10

156

	Wastewater composition
PS COD (mg/l)
PS N (mg/l)

PS P (mg/l)
AS N (g/s)

AS COD (g/s)
	120-590
6-29

2-8
20-64

645-1825
	225

18

4
48

1058
	82

5

1
8

240

	Activated sludge parameters
SSVI (ml/g)

Effluent non settleable solids (mg/l)

Effluent suspended solids (mg/l)

AS Inorganic fraction (%)

AS humic substances (mg/gMLSS)

AS protein (mg/gMLSS)

AS carbohydrate (mg/gMLSS)

EPS humic substances (mg/gMLSS)

EPS protein (mg/gMLSS)

EPS carbohydrate substances (mg/gMLSS)
	56-122

7-78

4-13

22-40

109-192

217-336

43-229

11-25

22-54

4-11
	80

23

8

31

144

269

78

18

38

6
	15

17

2

4

20

35

44

4

8

1


Parameter abbreviations: PS COD: Chemical oxygen demand of primary settled wastewater, PS P: phosphorus concentration of primary settled wastewater, PS N: ammonium nitrogen in primary settled wastewater, AS N: combined mass flow of nitrite and nitrate going into the activated sludge tanks, AS COD: mass flow of chemical oxygen demand into activated sludge tank SRT: sludge retention time, F/M: food to microorganisms ratio, MLSS: mixed liquor suspended solids, AS: activated sludge, EPS: extracellular polymeric substances, SSVI: stirred sludge volume index.

Table S2. BLAST summary

	Phyluma
	Class
	Order
	Family
	Genus
	11/07/

2003b
	02/26/

2004b
	07/15/

2004b
	Similarity %

16S rRNAc
	Characteristics
	Similarity %

nr/ntd
	Environments
	Location

	Unidentified
	
	
	
	
	0
	0
	1
	
	
	97-98.4%
	Bioreactor, soil, aquatic moss
	E, A, An

	Proteobacteria
	
	
	
	
	0
	1
	0
	
	
	97-98.7%
	Soils, sediment, wetland, microbial mats
	E, NoAm, Au, AO

	Proteobacteria
	Alphaproteobacteria
	
	
	
	0
	0
	2
	
	
	97.1-97.8%
	Bioreactors, human skin
	E, NoAm

	Proteobacteria
	Alphaproteobacteria
	Caulobacterales
	Caulobacteraceae
	Phenylobacterium
	0
	0
	1
	
	
	
	
	

	Proteobacteria
	Alphaproteobacteria
	Rhizobiales
	
	
	5
	0
	7
	95-96%
	Heterotrophs, methanotrophs, methylotrophs.
	98.7-99.5%
	Bioreactors
	E, NoAm, EA, NZ

	Proteobacteria
	Alphaproteobacteria
	Rhizobiales
	Beijerinckiaceae
	
	2
	0
	7
	95-96.3%
	Heterotrophs, methanotrophs, methylotrophs.
	98.7-99.9%
	Bioreactors
	E, EA

	Proteobacteria
	Alphaproteobacteria
	Rhizobiales
	Hyphomicrobiaceae
	
	2
	1
	3
	95-96.7%
	Methylotrophs.
	98.7%-99.9%
	Bioreactors, sediments, soil, skin
	E, SoAm, NoAm, EA

	Proteobacteria
	Alphaproteobacteria
	Rhizobiales
	Hyphomicrobiaceae
	Devosia
	0
	0
	1
	95-97.1%
	Heterotrophs.
	98.7%-99.8%
	Bioreactors, sediments, soil, skin
	E, SoAm, NoAm, EA

	Proteobacteria
	Alphaproteobacteria
	Rhizobiales
	Methylocystaceae
	Methylocystis
	1
	0
	1
	95-96.7%
	Methanotrophs, methylotrophs.
	97-98.4%
	Bioreactors
	E, EA

	Proteobacteria
	Alphaproteobacteria
	Rhodobacterales
	Rhodobacteraceae
	
	9
	18
	5
	95-96%
	Heterotrophs.
	98.7-99.8%
	Bioreactors, water
	E, SoAm, NoAm, EA, Au

	Proteobacteria
	Alphaproteobacteria
	Rhodobacterales
	Rhodobacteraceae
	Paracoccus
	0
	0
	1
	95-96%
	Heterotrophs.
	97-97.5%
	Bioreactors, human skin
	E, SoAm, NoAm

	Proteobacteria
	Alphaproteobacteria
	Rhodobacterales
	Rhodobacteraceae
	Rhodobacter
	11
	13
	7
	95-97.5%
	Heterotrophs, phototrophs.
	98.7-99.9%
	Bioreactors, human digestive tract, contaminated sediments and soils
	E, SoAm, NoAm, EA, Au

	Proteobacteria
	Alphaproteobacteria
	Sphingomonadales
	Sphingomonadaceae
	
	1
	1
	0
	95-95.1%
	Heterotrophs, phototrophs. Nonylphenol-, naphtalene-degrading.
	97-99.3%
	Bioreactors, water, acid mine drainage
	E, EA

	Proteobacteria
	Alphaproteobacteria
	Sphingomonadales
	Sphingomonadaceae
	Novosphingobium
	1
	2
	1
	95-98.4%
	Heterotrophs. Degradation of aromatic compounds. Nitrate reduction variable.
	98.7-99.7%
	Bioreactors, water, soil
	E, NoAm, EA

	Proteobacteria
	Alphaproteobacteria
	Sphingomonadales
	Sphingomonadaceae
	Sphingomonas
	0
	0
	1
	95-98.2%
	Heterotrophs. Nitrate reduction variable. 
	98.7-98.9%
	Soil, sediment and indoor dust.
	E, NoAm, An

	Proteobacteria
	Betaproteobacteria
	Burkholderiales
	Comamonadaceae
	
	0
	2
	3
	95-97.1%
	Heterotrophs. Nitrate reduction and denitrification variable. 
	98.7-99.8%
	Bioreactors, water, soil
	E, NoAm, EA, NZ

	Proteobacteria
	Betaproteobacteria
	Burkholderiales
	Comamonadaceae
	Acidovorax
	0
	1
	0
	95-99.5%
	Heterotrophs. Nitrate reduction and denitrification variable. 
	98.7-99.6%
	Bioreactors, human skin, contaminated water, soils and sediments.
	E, NoAm, EA

	Proteobacteria
	Betaproteobacteria
	Burkholderiales
	Burkholderiales_incertae_sedis
	Aquabacterium
	0
	1
	0
	95-97.4%
	Heterotrophs and photoheterotrophs. Reduction of nitrate or nitrite. 
	97-98.6%
	Bioreactors, soils, sediments, air filter
	E, NoAm, EA, NZ, SoAf

	Proteobacteria
	Betaproteobacteria
	Burkholderiales
	Comamonadaceae
	Rhodoferax
	0
	3
	0
	95-98%
	Heterotrophs. Nitrate reduction variable.
	97-99.3%
	Bioreactors, wetland, industrial washing water
	E, EA, NZ

	Proteobacteria
	Betaproteobacteria
	Burkholderiales
	Comamonadaceae
	Simplicispira
	1
	1
	2
	95-99.2%
	Simplicispira limi. Heterotroph. Nitrate reduction. Nitrate reduction variable for other strains.
	98.7-99.6%
	Bioreactors, biofilter, soil, water, acid mine drainage
	E, EA, An

	Proteobacteria
	Betaproteobacteria
	Rhodocyclales
	Rhodocyclaceae
	
	1
	0
	0
	95-98.1%
	Heterotrophs. Denitrification. 
	97-98.5%
	Bioreactors, soil, sediment, contaminated soils and waters
	E, NoAm, EA, NZ, Au

	Proteobacteria
	Betaproteobacteria
	Rhodocyclales
	Rhodocyclaceae
	Dechloromonas
	1
	0
	0
	95-98.2%
	Heterotrophs. Denitrification. 
	98.7-99.9%
	Bioreactors, sediment, contaminated soil
	E, NoAm, EA

	Proteobacteria
	Deltaproteobacteria
	Myxococcales
	Cystobacterineae
	Cystobacteraceae
	4
	1
	0
	95-96.5%
	Heterotrophs, facultative anaerobic, chlororespiring. Capable of denitrification.
	98.7%
	Soil, acidic mine lake
	E, EA

	Proteobacteria
	Gammaproteobacteria
	
	
	
	0
	1
	0
	
	
	98.7-99.7%
	Bioreactors, sediment, river, contaminated soil
	E, EA

	Proteobacteria
	Gammaproteobacteria
	Enterobacteriales
	Enterobacteriaceae
	Klebsiella
	0
	0
	1
	98.7-99.3%
	Facultatively anaerobic, having both a respiratory and a fermentative type of metabolism.
	98.7-99.7%
	Human clinical samples
	NoAm

	Proteobacteria
	Gammaproteobacteria
	Pseudomonadales
	Moraxellaceae
	
	1
	0
	0
	95-97.4%
	Strictly aerobic heterotrophs. Nitrate reduction variable.
	98.7-99.1%
	Bioreactors, soil, sediment, fish, skin, water
	E, NoAm, SoAm, EA, An

	Proteobacteria
	Gammaproteobacteria
	Pseudomonadales
	Moraxellaceae
	Acinetobacter
	0
	1
	0
	95-96.8%
	Strictly aerobic heterotrophs. Nitrate reduction variable.
	98.7-99.2%
	Surface biofilm, compost sample, pig feces
	NoAm, EA

	Proteobacteria
	Gammaproteobacteria
	Pseudomonadales
	Pseudomonadaceae
	Pseudomonas
	0
	1
	0
	97-97.8%
	Aerobic heterotrophs. Nitrate reduction or denitrification. 
	97-97.9%
	Bioreactors, marine, larval gut, contaminated soils and waters
	E, NoAm, EA, NZ

	Proteobacteria
	Gammaproteobacteria
	Xanthomonadales
	Xanthomonadaceae
	
	0
	1
	2
	
	
	99.7%/95.5%
	microbial mat in a cave, contaminated soil
	E, NoAm

	Proteobacteria
	Gammaproteobacteria
	Xanthomonadales
	Xanthomonadaceae
	Aquimonas
	0
	0
	1
	
	
	98.7-99.6%
	Bioreactors, wetland, sediment and contaminated soil
	E, NoAm

	Proteobacteria
	Gammaproteobacteria
	Xanthomonadales
	Xanthomonadaceae
	Dokdonella
	0
	1
	0
	95-95.7%
	Aerobic heterotrophs. Nitrate reduction variable.
	98.7-98.8%
	Farm soil
	NoAm

	Proteobacteria
	Gammaproteobacteria
	Xanthomonadales
	Xanthomonadaceae
	Lysobacter
	0
	1
	0
	95-95.3%
	Aerobic heterotrophs. Nitrate reduction variable.
	97-97.8%
	Soil
	E

	Proteobacteria
	Gammaproteobacteria
	Xanthomonadales
	Xanthomonadaceae
	Pseudoxanthomonas
	0
	0
	3
	95-99.5%
	Aerobic heterotrophs. Nitrate reduction variable.
	98.7-99.8%
	Bioreactors, water distribution systems, clean room, soil, sand, human skin and urine.
	E, NoAm, EA, Au

	Acidobacteria
	Holophagae
	Holophagales
	Holophagaceae
	Geothrix
	4
	8
	5
	95-96%
	Strictly anaerobic dissimilatory Fe(III)-reducing bacteria.
	98.7-98.9%
	Water treatment systems, iron-reducing enrichment
	NoAm, EA

	Actinobacteria
	Actinobacteria
	Acidimicrobiales
	Iamiaceae
	Iamia
	0
	0
	1
	
	
	98.7-99.7%
	Bioreactors
	E

	Actinobacteria
	Actinobacteria
	Acidimicrobiales
	Acidimicrobineae
	
	1
	0
	0
	
	
	97-97.2%
	Soil
	NoAm

	Actinobacteria
	Actinobacteria
	Coriobacteriales
	Coriobacteriaceae
	Collinsella
	0
	0
	1
	95-98.6%
	Strictly anaerobic gram-positive bacteria.
	98.7-99.6%
	Human feces and digestive tract, floor dust
	E, NoAm, EA

	Bacteroidetes
	
	
	
	
	0
	1
	0
	
	
	98.7-99.7%
	Bioreactors, PAH-contaminated soil
	E

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Rikenellaceae
	Alistipes
	1
	0
	0
	98.7-99.8%
	Strictly anaerobic.
	98.7-99.8%
	Human feces and digestive tract.
	E, NoAm, EA

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Porphyromonadaceae
	Barnesiella
	1
	0
	0
	95-98.1%
	Strictly anaerobic.
	98.7-99.4%
	Human feces and digestive tract.
	E, NoAm, EA, Au

	Bacteroidetes
	Bacteroidia
	Bacteroidales
	Porphyromonadaceae
	Paludibacter
	1
	0
	0
	93.5%
	Strictly anaerobic.
	98.7-99.9%
	Bioreactors, anaerobic swine lagoons.
	E, NoAm

	Bacteroidetes
	Flavobacteria
	Flavobacteriales
	Flavobacteriaceae
	Chryseobacterium
	0
	2
	0
	98.7-99.5%
	Heterotroph. Nitrate reduction is variable.
	98.7-99.8%
	Bioreactors, human skin and clinical samples, fish, drinking water
	E, NoAm, SoAm, NZ

	Bacteroidetes
	Flavobacteria
	Flavobacteriales
	Flavobacteriaceae
	Cloacibacterium
	0
	0
	1
	
	
	90-90.2%
	Human digestive tract and skin, subsurface water
	NoAm, SoAf

	Bacteroidetes
	Flavobacteria
	Flavobacteriales
	Flavobacteriaceae
	Flavobacterium
	0
	0
	1
	95-96.3%
	Heterotroph. No reduction of nitrate.
	98.7%-99.6%
	Pond, soil
	EA, An

	Firmicutes
	Clostridia
	
	
	
	0
	1
	0
	
	
	98.7-99.2%
	Human feces, indoor dust.
	E, NoAm

	Firmicutes
	Clostridia
	Clostridiales
	
	
	0
	0
	1
	
	
	98.7-99.5%
	Bioreactors, water
	E, NoAm, EA

	Firmicutes
	Clostridia
	Clostridiales
	Peptostreptococcaceae
	
	0
	0
	1
	95-98.9%
	Strictly anaerobic.
	98.7-99.7%
	Bioreactors, sediments, human and other mammal feces and digestive tract
	E, NoAm, EA

	Firmicutes
	Clostridia
	Clostridiales
	Ruminococcaceae
	
	0
	0
	1
	
	
	98.7-99.0%
	Soil, human skin
	NoAm, EA

	Firmicutes
	Clostridia
	Clostridiales
	Ruminococcaceae
	Faecalibacterium
	0
	1
	0
	
	
	97-97.9%
	Spring water
	NoAm

	Firmicutes
	Clostridia
	Clostridiales
	Ruminococcaceae
	Subdoligranulum
	1
	1
	0
	95-99.5%
	Strictly anaerobic.
	98.7-100%
	Human feces, digestive tract and skin.
	E, NoAm, EA

	Gemmatimonadetes
	Gemmatimonadetes
	Gemmatimonadales
	Gemmatimonadaceae
	Gemmatimonas
	0
	0
	1
	
	
	98.7-99.3%
	PAH-contaminated soil
	E


a) Phylum/Class/Order/Family/Genus as determined by the RDP classifier. b) Number of sequences of the given taxa in each of the three gene libraries. c) Range of the similarities, if any, above 95% with sequences in the NCBI 16S ribosomal RNA sequences database. 95% similarity was chosen as a threshold as it approximately corresponds to genus level. The characteristics of the sequences with a similarity above 95% are given. d) Range of the similarities above 98.7%, corresponding to species level, with sequences in the NCBI Nucleotide collection (nr/nt) database. If no match had a similarity above 98.7%, the similarities above 97% are given. The source environments and geographical locations are given for the sequences with a similarity above 98.7% (or 97%). The locations are E: Europe, NoAm: North America, SoAm: South America, Au: Australia, NZ: New Zealand, EA: East Asia, SoAf: South Africa, AO: Atlantic Ocean and An: Antarctica.  
Table S3. P-values and R-values (P-value/R-value) from pair-wise ANOSIM analyses of temporal groups of HhaI T-RF profiles including all T-RFs

	HhaI, All
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Group 6

	Group 1
	0/0
	0/0.6013
	0/0.599
	0.021/0.3127
	0.019/0.9587
	0.023/1

	Group 2
	0/0.6013
	0/0
	0/0.6347
	0/0.5474
	0.012/0.8815
	0.018/0.6964

	Group 3
	0/0.599
	0/0.6347
	0/0
	0.084/0.1934
	0.056/0.7543
	0.024/0.9655

	Group 4
	0.021/0.3127
	0/5474
	0.084/0.1934
	0/0
	0.057/8727
	0.045/1

	Group 5
	0.019/0.9587
	0.012/0.8815
	0.056/0.7543
	0.057/0.8727
	0/0
	0.332/0.75

	Group 6
	0.023/1
	0.018/0.6964
	0.024/0.9655
	0.045/1
	0.332/0.75
	0/0


The groups are the same as given in Table 2. The analyses were based on Bray-Curtis distances.
Table S4. P-values and R-values (P-value/R-value) from pair-wise ANOSIM analyses of temporal groups of HhaI T-RF profiles including only the core fraction of the T-RFs

	HhaI, Core fraction
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Group 6

	Group 1
	0/0
	0.319/0.0131
	0.001/0.3589
	0.103/0.1818
	0.013/0.8022
	0.022/1

	Group 2
	0.319/0.0131
	0/0
	0.275/0.0372
	0.699/-0.0976
	0.144/0.3474
	0.039/0.6055

	Group 3
	0.001/0.3589
	0.275/0.0372
	0/0
	0.668/-0.0618
	0.047/0.5474
	0.033/0.7974

	Group 4
	0.103/0.1818
	0.699/-0.0976
	0.668/-0.0618
	0/0
	0.044/0.7273
	0.052/1

	Group 5
	0.013/0.8022
	0.144/0.3474
	0.047/0.5474
	0.044/0.7273
	0/0
	0.678/0

	Group 6
	0.022/1
	0.039/0.6055
	0.033/0.7974
	0.052/1
	0.678/0
	0/0


The groups are the same as given in Table 3. The analyses were based on Bray-Curtis distances.
Table S5. P-values and R-values (P-value/R-value) from pair-wise ANOSIM analyses of temporal groups of HhaI T-RF profiles including only the variable fraction of the T-RFs

	HhaI, Variable fraction
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Group 6

	Group 1
	0/0
	0/0.9571
	0/0.5887
	0.038/0.2618
	0.05/0.5826
	0.011/0.7739

	Group 2
	0/0.9571
	0/0
	0/0.9433
	0/0.9765
	0.012/0.9854
	0.054/0.3961

	Group 3
	0/0.5887
	0/0.9433
	0/0
	0/0.5487
	0.018/0.6681
	0.02/0.9353

	Group 4
	0.038/0.2618
	0/0.9765
	0/0.5487
	0/0
	0.291/0.1091
	0.047/0.5818

	Group 5
	0.05/0.5826
	0.0/0.9854
	0.018/0.6681
	0.291/0.1091
	0/0
	0.333/0.5

	Group 6
	0.011/0.7739
	0.054/0.3961
	0.02/0.9353
	0.047/0.5818
	0.333/0.5
	0/0


The groups are the same as given in Table 3. The analyses were based on Bray-Curtis distances.
Table S6. P-values and R-values (P-value/R-value) from pair-wise ANOSIM analyses of temporal groups of RsaI T-RF profiles including all T-RFs

	RsaI, All
	Group 1
	Group 2
	Group 3
	Group 4
	Group 6

	Group 1
	0/0
	0.002/0.2591
	0.001/0.4555
	0.004/0.3867
	0.003/0.8111

	Group 2
	0.002/0.2591
	0/0
	0/0.5126
	0/0.6351
	0.002/0.907

	Group 3
	0.001/0.4555
	0/0.5126
	0/0
	0.233/0.0591
	0.008/0.9704

	Group 4
	0.004/0.3867
	0/0.6351
	0.233/0.0591
	0/0
	0.013/0.9877

	Group 6
	0.003/0.8111
	0.002/0.907
	0.008/0.9704
	0.013/0.9877
	0/0


The groups are the same as given in Table 3. The analyses were based on Bray-Curtis distances.
Table S7. P-values and R-values (P-value/R-value) from pair-wise ANOSIM analyses of temporal groups of RsaI T-RF profiles including only the core fraction of the T-RFs

	RsaI, Core fraction
	Group 1
	Group 2
	Group 3
	Group 4
	Group 6

	Group 1
	0/0
	0.021/0.1562
	0.003/0.3421
	0.014/0.2939
	0.006/0.6889

	Group 2
	0.021/0.1562
	0/0
	0/0.5301
	0/0.5134
	0.006/0.5653

	Group 3
	0.003/0.3421
	0/0.5301
	0/0
	0.637/-0.04845
	0.013/0.7769

	Group 4
	0.014/0.2939
	0/0.5134
	0.637/-0.0485
	0/0
	0.018/0.963

	Group 6
	0.006/0.6889
	0.006/0.5653
	0.013/0.7769
	0.018/0.963
	0/0


The groups are the same as given in Table 3. The analyses were based on Bray-Curtis distances.
Table S8. P-values and R-values (P-value/R-value) from pair-wise ANOSIM analyses of temporal groups of RsaI T-RF profiles including only the variable fraction of the T-RFs

	RsaI, Variable fraction
	Group 1
	Group 2
	Group 3
	Group 4
	Group 6

	Group 1
	0/0
	0.004/0.1562
	0.001/0.3421
	0.007/0.2939
	0.003/0.6889

	Group 2
	0.004/0.1562
	0/0
	0.012/0.5301
	0/0.5134
	0.005/0.5653

	Group 3
	0.001/0.3421
	0.012/0.5301
	0/0
	0.024/-0.04845
	0.018/0.7769

	Group 4
	0.007/0.2939
	0/0.5134
	0.024/-0.0485
	0/0
	0.388/0.963

	Group 6
	0.003/0.6889
	0.005/0.5653
	0.018/0.7769
	0.388/0.963
	0/0


The groups are the same as given in Table 3. The analyses were based on Bray-Curtis distances.
Table S9. Observed and predicted HhaI T-RFs.

	T-RF length
	Relative abundance 11/07/2003
	Relative abundance 02/26/2004
	Relative abundance 07/15/2004
	Identity of predicted T-RFs
	Identity of predicted T-RFs
	Identity of predicted T-RFs
	The lowest common phylogenetic level

	Obs.
	Pred.
	T-RF profile
	Gene library
	T-RF profile
	Gene library
	T-RF profile
	Gene library
	11/07/2003
	02/26/2004
	07/15/2004
	Between libraries
	Within libraries

	 
	56
	 
	9%
	 
	 
	 
	 
	Cystobacteraceae
	 
	 
	 
	Family

	 
	57
	 
	 
	 
	2%
	 
	2%
	 
	Chryseobacterium
	Flavobacterium
	Family
	Genus

	 
	61
	 
	 
	 
	2%
	 
	 
	 
	Unclassified Bacteroidetes
	 
	 
	Order

	 
	65
	 
	6%
	 
	 
	 
	 
	Pseudomonadales and Bacteroidales
	 
	 
	 
	Phylum

	 
	141
	 
	 
	 
	 
	 
	2%
	 
	 
	Colinsella
	 
	Genus

	 
	165
	 
	 
	 
	2%
	 
	 
	 
	Comamonadaceae
	 
	 
	 Family

	163
	168
	2%
	 
	4%
	2%
	2%
	2%
	 
	Unclassified Gammaproteobacteria
	Aquimonas
	Class
	Genus

	165
	170
	 
	6%
	 
	4%
	1%
	4%
	Rhodocyclales
	Comamonadaceae
	Simplicispira
	Order
	Order, Family, Genus

	168
	172
	 
	3%
	7%
	8%
	3%
	5%
	Dechloromonas
	Pseudomonadales
	Comamonadaceae
	Class
	Order, Family, Genus

	 
	173
	 
	 
	 
	2%
	 
	2%
	 
	Acinetobacter
	Unclassified Bacteria
	Kingdom
	Genus

	 
	174
	 
	 
	 
	4%
	 
	 
	 
	Rhodoferax
	 
	 
	Genus

	173
	 
	 
	 
	9%
	 
	2%
	 
	 
	 
	 
	 
	

	174
	178
	 
	 
	 
	2%
	2%
	5%
	 
	Xanthomonadaceae
	Xanthomonadaceae
	Family
	Family

	 
	180
	 
	 
	 
	2%
	 
	 
	 
	Lysobacter
	 
	 
	Genus

	187
	190
	 
	 
	 
	2%
	2%
	2%
	 
	Chryseobacterium
	Cloacibacterium
	Family
	Genus

	294
	297
	 
	 
	6%
	 
	2%
	2%
	 
	 
	Phenylobacterium
	 
	Genus

	298
	 
	 
	 
	 
	 
	1%
	 
	 
	 
	 
	 
	

	300
	304. 306
	6%
	14%
	4%
	6%
	13%
	13%
	Rhodobacterales and Rhizobiales
	Rhodobacterales and Rhizobiales
	Unclassified Alphaproteobacteria and Rhizobiales
	Class
	Class

	302
	306
	3%
	14%
	 
	 
	6%
	14%
	Rhodobacterales and Rhizobiales
	 
	Rhodobacterales and Rhizobiales
	Class
	Class

	303
	306
	 
	 
	7%
	6%
	8%
	14%
	 
	Rhodobacterales and Rhizobiales
	Rhodobacterales and Rhizobiales
	Class
	Class

	304
	308
	26%
	11%
	 
	 
	7%
	9%
	Rhizobiales
	 
	Rhizobiales
	Order
	Order

	 
	318
	 
	 
	 
	 
	 
	2%
	 
	 
	Gemmatimonas
	 
	

	321
	324
	14%
	11%
	10%
	15%
	21%
	9%
	Geothrix
	Geothrix
	Geothrix
	Genus
	Genus

	328
	330
	 
	 
	2%
	2%
	1%
	 
	 
	Faecalibacterium
	 
	 
	Genus

	 
	333
	 
	 
	 
	 
	 
	2%
	 
	 
	Iamia
	 
	Genus

	 
	334
	 
	3%
	 
	 
	 
	 
	Acidimicrobiales
	 
	 
	 
	Order

	 
	335
	 
	 
	 
	 
	 
	2%
	 
	 
	Clostridiales
	 
	Order

	 
	336
	 
	 
	 
	 
	 
	2%
	 
	 
	Klebsiella
	 
	Genus

	335
	338
	 
	 
	1%
	 
	2%
	4%
	 
	 
	Pseudoxanthomonas
	 
	Genus

	468
	 
	2%
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	469
	 
	 
	 
	3%
	 
	9%
	 
	 
	 
	 
	 
	

	473
	478
	21%
	34%
	3%
	42%
	4%
	18%
	Rhodobacter
	Rhodobacteraceae
	Rhodobacterales and Rhizobiales
	Class
	Class, Family, Genus

	474
	478
	23%
	34%
	41%
	42%
	11%
	18%
	Rhodobacter
	Rhodobacteraceae
	Rhodobacterales and Rhizobiales
	Class
	Class, Family, Genus

	 
	493
	 
	 
	 
	 
	 
	2%
	 
	 
	Paracoccus
	 
	Genus

	 
	515
	 
	3%
	 
	 
	 
	 
	Subdoligranulum
	 
	 
	 
	Genus

	524
	 
	 
	 
	 
	 
	1%
	 
	 
	 
	 
	 
	

	 
	528
	 
	 
	 
	2%
	 
	 
	 
	Clostridia
	 
	 
	Genus

	871
	 
	2%
	 
	4%
	 
	 
	 
	 
	 
	 
	 
	

	1012
	 
	 
	 
	 
	 
	1%
	 
	 
	 
	 
	 
	


The observed T-RFs (Obs.) were paired with the predicted T-RFs (Pred.) by comparison of both length and relative abundance of the T-RFs. The identity of the predicted T-RFs were derived from the classification of the gene library sequences.

Table S10. Observed and predicted RsaI T-RFs.

	T-RF length
	Relative abundance 11/07/2003
	Relative abundance 02/26/2004
	Relative abundance 07/15/2004
	Identity of predicted T-RFs
	Identity of predicted T-RFs
	Identity of predicted T-RFs
	The lowest common phylogenetic level

	Obs.
	Pred.
	T-RF profile
	Gene library
	T-RF profile
	Gene library
	T-RF profile
	Gene library
	11/07/2003
	02/26/2004
	07/15/2004
	Between libraries
	Within libraries

	 
	58
	 
	 
	 
	2%
	 
	2%
	 
	Chryseobacterium
	Cloacibacterium
	Order
	Genus

	63
	71
	12%
	15%
	7%
	11%
	5%
	3%
	Rhodobacterales, Rhizobiales
	Rhodobacter
	Unclassified Alphaproteobacteria, Rhodobacter
	Class
	Class

	66
	73
	4%
	5%
	 
	2%
	6%
	5%
	Rhodobacterales, Rhizobiales
	Rhodobacter
	Rhizobiales
	Class
	Class/Order/Genus

	74
	81
	 
	 
	2%
	2%
	17%
	10%
	 
	Rhodobacteraceae
	Rhizobiales, Rhodobacter
	Class
	Class/Family

	78
	 
	 
	 
	 
	 
	6%
	 
	 
	 
	 
	 
	 

	79
	83
	24%
	28%
	34%
	30%
	8%
	15%
	Rhodobacterales, Rhizobiales, Rhodocyclales
	Rhodobacteraceae
	Rhodobacteraceae, Rhizobiales
	Phylum
	Phylum/Class/Family

	 
	85
	 
	3%
	 
	 
	 
	 
	Dechloromonas
	 
	 
	
	Genus

	 
	106
	 
	3%
	 
	 
	 
	 
	Alistipes
	 
	 
	 
	Genus

	 
	123
	 
	 
	 
	 
	 
	2%
	 
	 
	Gemmatimonas
	 
	Genus

	267
	272
	 
	 
	4%
	2%
	 
	 
	 
	Chryseobacterium
	 
	 
	Genus

	 
	273
	 
	 
	 
	 
	 
	2%
	 
	 
	Flavobacterium
	 
	Genus

	 
	277
	 
	 
	 
	2%
	 
	 
	 
	Unclassified Bacteroidetes
	 
	 
	Genus

	379
	385
	 
	 
	5%
	 
	11%
	2%
	 
	 
	Devosia
	 
	Genus

	383
	387
	42%
	18%
	12%
	13%
	14%
	16%
	Rhodobacterales, Sphingomonadales
	Rhodobacter, Sphingomonadales, Hyphomicrobium, Comamonadaceae
	Rhodobacter, Rhizobiales
	Phylum
	Phylum/Class/Class

	384
	389
	 
	 
	 
	 
	14%
	8%
	 
	 
	Rhizobiales
	 
	Order

	385
	389
	 
	10%
	16%
	 
	 
	 
	Rhizobiales
	 
	 
	 
	Order

	 
	392
	 
	3%
	 
	3%
	 
	3%
	Burkholderiales
	Comamonadaceae
	Simplicispira
	Order
	Order/Family/Genus

	 
	394
	 
	 
	 
	3%
	 
	5%
	 
	Comamonadaceae
	Comamonadaceae
	Family
	Family

	 
	396
	 
	 
	 
	3%
	 
	 
	 
	Comamonadaceae
	 
	 
	Family

	 
	413
	 
	 
	 
	2%
	 
	2%
	 
	Unclassified Proteobacteria
	Colinsella
	Phylum
	Genus

	 
	420
	 
	3%
	 
	 
	 
	 
	Clostridiales
	 
	 
	 
	Order

	 
	421
	 
	 
	 
	2%
	 
	 
	 
	Faecalibacterium
	 
	 
	Genus

	 
	424
	 
	3%
	 
	 
	 
	2%
	Acidimicrobiales
	 
	Iamia
	Order
	Order/Genus

	429
	434
	 
	 
	2%
	2%
	 
	2%
	 
	Unclassified Gammaproteobacteria
	Xanthomonadaceae
	Class
	Genus

	433
	438
	 
	 
	2%
	3%
	 
	 
	 
	Burkholderiales, Xanthomonadales
	 
	 
	Class

	434
	439
	7%
	10%
	 
	 
	 
	 
	Geothrix
	 
	 
	 
	Genus

	435
	439
	 
	10%
	3%
	11%
	11%
	8%
	Geothrix
	Geothrix
	Geothrix
	Genus
	Genus

	 
	440
	 
	 
	 
	 
	 
	2%
	 
	 
	Unclassified Bacteria
	 
	Genus

	439
	444
	 
	 
	4%
	2%
	4%
	8%
	 
	Xanthomonadaceae
	Xanthomonadaceae
	Family
	Family

	 
	446
	 
	 
	 
	2%
	 
	 
	 
	Xanthomonadaceae
	 
	 
	Family

	 
	465
	 
	 
	 
	2%
	 
	 
	 
	Clostridia
	 
	 
	Genus

	 
	475
	 
	 
	 
	 
	 
	2%
	 
	 
	Unclassified Alphaproteobacteria
	 
	Genus

	 
	609
	 
	 
	 
	2%
	 
	 
	 
	Pseudomonas
	 
	 
	Genus

	782
	 
	2%
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	787
	 
	8%
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	788
	 
	 
	 
	 
	 
	3%
	 
	 
	 
	 
	 
	 

	789
	 
	 
	 
	6%
	 
	 
	 
	 
	 
	 
	 
	 

	 
	814
	 
	3%
	 
	 
	 
	 
	Bacteroidales
	 
	 
	 
	Order

	 
	825
	 
	 
	 
	 
	 
	2%
	 
	 
	Clostridiales
	 
	Order

	829
	 
	 
	 
	2%
	 
	 
	 
	 
	 
	 
	 
	 

	841
	843
	 
	 
	3%
	2%
	 
	 
	 
	Acinetobacter
	 
	 
	Genus

	 
	847
	 
	 
	 
	 
	 
	2%
	 
	 
	Klebsiella
	 
	Genus


The observed T-RFs (Obs.) were paired with the predicted T-RFs (Pred.) by comparison of both length and relative abundance of the T-RFs. The identity of the predicted T-RFs were derived from the classification of the gene library sequences.

Table S11. Correlations of HhaI T-RFs with canonical axes from the CAP analysis

	HhaI
	
	
	
	Correlations of T-RFs with canonical axis:

	T-RF length
	No of occurrences
	Mean abundance
	Identified as
	1
	2
	3
	4

	163
	27
	5%
	Burkholderiales
	-0.4
	0.0
	0.4
	0.5

	168
	26
	4%
	Burkholderiales
	-0.8
	0.1
	-0.3
	0.0

	173
	25
	4%
	Xanthomonadaceae
	-0.5
	0.2
	-0.3
	-0.4

	174
	4
	2%
	Xanthomonadaceae
	-0.5
	-0.8
	-0.1
	0.0

	187
	8
	3%
	Flavobacteriaceae
	-0.4
	-0.6
	0.1
	0.3

	300
	37
	5%
	Rhodobacterales or Rhizobiales
	-0.1
	-0.5
	0.1
	0.1

	302
	24
	4%
	Rhodobacterales or Rhizobiales
	0.0
	-0.8
	0.2
	-0.1

	303
	28
	7%
	Rhodobacterales or Rhizobiales
	-0.7
	0.2
	0.2
	-0.2

	304
	14
	19%
	Rhodobacterales or Rhizobiales
	0.8
	-0.5
	-0.2
	-0.1

	321
	38
	36%
	Geothrix
	0.2
	0.5
	0.7
	-0.4

	335
	4
	3%
	No ID
	-0.4
	-0.8
	-0.1
	0.0

	469
	31
	4%
	No ID
	-0.2
	-0.8
	0.1
	0.1

	474
	37
	26%
	Rhodobacterales or Rhizobiales
	-0.1
	0.5
	-0.7
	0.4

	871
	22
	3%
	No ID
	-0.2
	0.6
	-0.2
	0.4


The CAP analysis was based on Bray-Curtis distances and the groups suggested by the NMDS analysis. Only T-RFs with a correlation coefficient above 0.5 with any of the four canonical axes are included in the table. The autumn samples were separated from the others along the canonical axis 1. Winter samples were separated from summer samples along both canonical axis 1 and 2. The samples collected after the primary settlers were by-passed were separated from the others along the canonical axis 2. The identities of the T-RFs were derived from the classification of the gene library sequences.

Table S12. Correlations of RsaI T-RFs with canonical axes from the CAP analysis  

	RsaI
	
	
	
	Correlations of T-RFs with canonical axis:

	T-RF length
	No of occurrences
	Mean abundance
	Identified as
	1
	2
	3

	66
	5
	5%
	Rhodobacterales, Rhizobiales
	-0.6
	0.1
	0.1

	75
	4
	15%
	Rhizobiales, Rhodobacteraceae
	-0.9
	0.0
	0.1

	78
	4
	6%
	Rhodobacterales, Rhizobiales, Rhodocyclales
	-0.8
	0.1
	0.0

	79
	38
	23%
	Rhodobacterales, Rhizobiales, Rhodocyclales
	0.3
	0.7
	-0.5

	379
	25
	8%
	Rhizobiales, Rhodobacterales, Sphingomonadales,  Comamonadaceae
	-0.5
	-0.4
	0.5

	384
	38
	32%
	Rhizobiales, Rhodobacterales, Sphingomonadales, Comamonadaceae
	0.1
	-0.9
	-0.3

	435
	33
	22%
	Geothrix
	0.4
	0.0
	0.9

	788
	24
	7%
	
	0.2
	-0.3
	-0.7


The CAP analysis was based on Bray-Curtis distances and the groups suggested by the NMDS analysis. Only T-RFs with a correlation coefficient above 0.5 with any of the three canonical axes are included in the table. The samples collected after the primary settlers were by-passed were separated from the others along the canonical axis 1. All other groups were separated along the canonical axis 2. The identities of the T-RFs were derived from the classification of the gene library sequences.

Table S13. Linear correlations between TRFs and process parameters for RsaI.
[image: image1.emf]Pearson correlation - test statistic, written out only if significant at 0,99

Only showing T-RFs present in at least 4 samples

Tests carried out for 33 T-RFs and 40 process parameters Incoming waterPrimary settled wastewater Activated sludge Sludge properties

Shear sensitivity

Sludge composition EPS composition

Effluent water

Total Mass flow  Total Mass load  COD/NO3-N total *** *** ***

Sludge** Sludge** EPS** EPS** Total*

Dissolved*

Correlation with Flow 

pH in COD P(tot) SS

NO23-N COD(as) COD(tot) into as into as

SRT

F/M SSVI SSV ZSV Inorganic 

me m0 D Protein Humic subst. CarbohydratesProtein Humic subst. Carbohydrates Protein Humic subst. Carbohydrates Protein Humic subst. Carbohydrates

Temp Non-settleableSuspended

COD

COD

Fragment nrBases Nr of presences

canonical axes # (m3/s)(-)

(mg/l) (mg/l) (mg/l)

into as (g/s)(g/s) (g/s) (-)

(d)

(g/kg*s) (ml/g) (ml/l) (m/h) fraction (%) ? ? ?

(mg/gVSS)(mg/gVSS) (mg/gVSS) (mg/gMLSS)(mg/gMLSS)(mg/gMLSS) (mg/gVSS) (mg/gVSS) (mg/gVSS) (mg/gMLSS)(mg/gMLSS) (mg/gMLSS)

(oC) solids (mg/l) solids (mg/l)

(mg/L) (mg/L)

3 66 24 -4.1793 -3.32 -2.83 3.47 -3.30

4 74 16 2.99 3.80 3.23 -2.94 -2.95 4.38 -3.103.759537 3.38 3.09 4.49 3.14

6 79 381 4.21 4.43 3.48 3.00 3.09 3.53 -5.39 2.86

9 267 211 3.00 2.76 3.42 2.84 -2.83 4.15

10 269 8 4.32 4.43

11 277 5 2.88 3.44 4.73 3.05 2.72 3.43 4.26 4.46

12 379 32 -2.89 -2.93 -2.93 -3.06 4.04

13 383 282 2.82

15 397 7 2.995343

19 429 272 3.23

20 433 71 3.15 3.66 3.92 -6.40 6.99

21 435 35 2.80

22 439 271 3.62 -2.81 -5.72 3.09201 3.84 -3.24 2.86 3.34 3.08

24 446 13 3.16

30 840 211 2.91 -4.46 2.82 2.80

31 844 26 -2.85 3.12619 -3.05 -3.14

33 854 8 3.22

*Only 21 samples

** Only 23 samples

*** Only 18 samples

# Correlation > 0.5 with canonical axes either with Bray-Curtis or Jaccard. 

 Groups: May 16 - September 10, September 26 - December 18. January 15- August 6

For 38 observations

Significant 

correlation if 

the test 

statistic >

Significance level

1.688 0.9

2.028 0.95

2.434 0.98

2.719 0.99

3.333 0.998

3.582 0.999


Table S14. Linear correlations between TRFs and process parameters for HhaI.

[image: image2.emf]Pearson correlation - test statistic, written out only if significant at 0,99

Only showing T-RFs present in at least 4 samples

Tests carried out for 48 T-RFs and 40 process parameters Incoming water Primary settled wastewater Activated sludge Sludge properties

Shear sensitivity

Sludge composition EPS composition

Effluent water

Total Dissolved Mass flow Total DissolvedMass load COD/NO3-NBiomass total *** ***

Sludge** Sludge** EPS** EPS**

Correlation with Flow 

pH in COD COD P(tot) SS

NO23-N COD(as) COD(as) COD(tot) into asinto as in systemF/M SSVI SSV Inorganic MLSS

me m0 Protein Humic subst.  Carbohydrates Protein Humic subst.  Carbohydrates Protein Humic subst.  Carbohydrates Protein Humic subst.  Carbohydrates

Temp Non-settleable Suspended

Fragment nrBases Nr of presences

canonical axes # (m3/s) (-)

(mg/l) (mg/l) (mg/l) (mg/l)

into as (g/s)(g/s) (g/s) (g/s) (-) (kg) (g/kg*s) (ml/g) (ml/l) fraction (%)(mg/l) ? ?

(mg/gVSS) (mg/gVSS) (mg/gVSS) (mg/gMLSS) (mg/gMLSS) (mg/gMLSS) (mg/gVSS) (mg/gVSS) (mg/gVSS) (mg/gMLSS) (mg/gMLSS) (mg/gMLSS)

(oC) solids (mg/l) solids (mg/l)

1 50 14 2 3.03

2 57 9 2.84 3.04 5.32 3.19 2.90 3.07 2.95 2.93 2.95 6.72 6.75

3 138 5 2 3.17

6 158 4 1

7 161 4 2 3.26 2.74

8 163 33

9 165 24 -4.12 2.83 2.72

11 173 35 2 -4.17 4.40

12 174 11 2 5.69 3.52 6.30 4.64 4.60 3.96 3.38 -4.78 4.20 -3.63 -3.00 2.93 7.25 4.56 7.72 -2.81

13 175 18 2.98 2.33

14 181 10 2 3.31 3.31 -3.20 4.13

15 186 32 3.44 3.30 3.52 4.56 2.83 3.49 3.10 3.10 -3.51 7.34 7.24

16 294 38 2 2.88 -3.55

17 295 4 1

18 298 10 3.26 -2.85

19 300 37

20 302 28 3.45 3.57 3.94 2.84 -4.33 2.93 2.82 -3.22 -4.45 -2.97 -3.71 5.80 -3.51

21 303 28 1 3.14

22 304 14 1

23 307 25 1 2.98 4.43

25 321 38 -3.55 -3.33 -3.72 -2.87 -2.82 2.88 4.00 2.87 3.69 3.49

26 324 18 2.76

27 328 33 1 2.94 3.07

28 330 25 2 -4.52

29 335 17 5.84 3.68 5.47 5.09 4.62 3.73 3.83 -2.74 -5.42 5.29 -4.02 -3.06 5.93 4.61 6.53

33 358 8 3.21 3.17 2.82

37 479 6 2 -2.78 3.01 -2.79

38 510 5 3.20 3.20 3.38

39 511 20

41 524 15 2.74 2.89 4.32 -2.94 3.10 3.05 -5.34 -6.01

42 528 30 2 -3.27 -3.56 -3.01 -3.38 4.70 -3.37

45 712 8 -2.75 -3.01 -2.92

46 755 10 2 -3.02 3.50

47 871 37 3.98

*Only 21 samples

** Only 23 samples

*** Only 18 samples

# Correlation > 0.5 with canonical axes either with Bray-Curtis or Jaccard. 

 Groups: May 16 - September 10, September 26 - December 18. January 15- August 6

For 38 observations

Significant 

correlation if 

the test 

statistic >

Significance level

1.688 0.9

2.028 0.95

2.434 0.98

2.719 0.99

3.333 0.998

3.582 0.999


