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TABLE S1.  Effect of pH on specific activities of key enzymes involved in VFAs production at fermentation time 

of 8 d* 

pH PTA AK PTB BK OAATC CoA transferase LDH iLDH 

4.0 0.11 ± 0.01 0.71 ± 0.02 0.0027 ± 0.0001 0.10 ± 0.01 0.12 ± 0.01 0.057 ± 0.004 0.94 ± 0.04 0.24 ± 0.01 

5.0 0.16 ± 0.01 2.70 ± 0.03 0.0031 ± 0.0001 0.12 ± 0.01 0.68 ± 0.05 0.51 ± 0.03 1.69 ± 0.05 0.39 ± 0.02 

6.0 0.25 ± 0.01 3.10 ± 0.03 0.0019 ± 0.0001 0.082 ± 0.006 1.58 ± 0.05 1.35 ± 0.04 0.047 ± 0.004 3.62 ± 0.04 

7.0 0.30 ± 0.02 3.38 ± 0.04 0.0013 ± 0.0001 0.068 ± 0.005 2.53 ± 0.06 2.22 ± 0.05 0.027 ± 0.001 3.90 ± 0.04 

8.0 0.37 ± 0.02 4.21 ± 0.04 0.0009 ± 0.0001 0.064 ± 0.005 2.68 ± 0.06 2.38 ± 0.05 0.033 ± 0.001 4.54 ± 0.04 

9.0 0.35 ± 0.02 4.08 ± 0.04 0.0009 ± 0.0001 0.083 ± 0.006 1.22 ± 0.05 1.01 ± 0.02 0.028 ± 0.001 4.62 ± 0.04 

10.0 0.22 ± 0.01 2.82 ± 0.03 0.0023 ± 0.0001 0.078 ± 0.006 0.54 ± 0.04 0.48 ± 0.03 2.28 ± 0.05 0.68 ± 0.02 

11.0 0.19 ± 0.01 2.62 ± 0.03 0.0013 ± 0.0001 0.064 ± 0.005 0.22 ± 0.01 0.27 ± 0.01 2.10 ± 0.05 0.53 ± 0.02 

Blank 0.10 ± 0.01 1.26 ± 0.02 0.0028 ± 0.0001 0.11 ± 0.01 0.14 ± 0.01 0.086 ± 0.005 0.80 ± 0.03 0.31 ± 0.01 

* The data are the averages and their standard deviations, and the unit is U/mg VSS. 
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TABLE S2.  Variations of SOP, NH4
+-N, SCOD and VFAs before and after SOP recovery from 

fermentation liquid* 

Item SOP NH4
+-N SCOD VFAs 

Before recovery 59.1 ± 3.0 360.7 ± 10.3 11578 ± 333 9521 ± 330 

After recovery 4.1 ± 1.0 310.5 ± 11.9 10767 ± 294 9283 ± 260 

Removal efficiency 93.1 ± 1.3 13.9 ± 0.8 7.0 ± 0.2 2.5 ± 0.7 

* The units of SOP, NH4
+-N, SCOD are mg/L, the unit of VFAs is mg COD/L, and the unit of removal efficiency is %.  The data are 

the averages and their standard deviations in triplicate tests. 
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TABLE S3.  Effect of the ratio of fermentation liquid to municipal wastewater on SOP removal * 

Volume ratio of fermentation 

liquid to municipal wastewater 

SCOD SOP 

Influent Effluent Influent Effluent Removal efficiency 

1:110 234 ± 10 20 ± 4 4.42 ± 0.18 1.17 ± 0.18 73.5 ± 0.8 

1:65 286 ± 10 26 ± 5 4.64 ± 0.16 0.35 ± 0.04 92.5 ± 0.5 

1:45 353 ± 10 39 ± 7 4.86 ± 0.18 0.31 ± 0.03 93.6 ± 0.4 

* The unit of removal efficiency is %, and the unit of others is mg/L.  The three SBRs have run for 6 months after the net 

phosphorus removal reached stable, and the data are the averages and their standard deviations of four different measurements. 
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TABLE S4.  Comparisons of  SOP anaerobic release and aerobic uptake as well as net removal in two 

SBRs* 

Item R-SBR (R+F)-SBR 

Initial SOP (mg/L) 4.38 ± 0.11 4.53 ± 0.12 

Specific SOP release (mg/ g VSS) 6.35 ± 0.17 14.83 ± 0.28 

Specific SOP uptake (mg/ g VSS) 6.92 ± 0.17 16.48 ± 0.34 

Aerobic end SOP(mg/L) 1.74 ± 0.07 0.32 ± 0.03 

SOP removal efficiency (%) 60.2 ± 09 92.9 ± 0.4 

*The average initial SCOD and aerobic end SCOD in R-SBR and (R+F)-SBR were 147 and 18 mg/L, and 281 and 23 mg/L, 

respectively.  The two SBRs have run for 6 months after the net phosphorus removal in both SBRs reached stable, and the data are 

the averages and their standard deviations of four different measurements. 



 S3 

0

3

6

9

12

15

18

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 Blank
test 

pH

M
et

ha
ne

 y
ie

ld
 (m

L/
gV

SS
) 

 12 

FIGURE S1.  Effect of pH on methane production with fermentation time of 8 d. Error bars represent 13 

standard deviations of triplicate tests 14 
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 OTU 11 (2/114)
 Thauera phenylacetica (AJ315678)
 Thauera sp. (AF110005)

 uncultured Rhodocyclaceae bacterium (AM268364)
 Thauera sp. (AY838760)

 OTU 62 (1/114)
 uncultured beta proteobacterium (AY921701)

 OTU 42 (1/114)
 uncultured beta proteobacterium (DQ676430)
 Nitrosomonas europaea (BX321856)
 Nitrosomonas europaea (AL954747)

 OTU 57 (1/114)
 OTU 9 (1/114)

 OTU 29 (1/114)
 OTU 56 (1/114)

 uncultured beta proteobacterium (EF032747)
 OTU 67 (1/114)

 uncultured Rhodocyclaceae bacterium (FM207912)
 beta proteobacterium (DQ664239)

 OTU 69 (1/114)
 beta proteobacterium (AF331976)

 uncultured Burkholderiaceae bacterium (EF018160)
 OTU 54 (1/114)

 uncultured beta proteobacterium (EF612412)
 OTU 53 (1/114)
 OTU 17 (1/114)

 OTU 52 (1/114)
 OTU 59 (1/114)

 Ideonella sp. (AB049105)
 OTU 31 (1/114)

 OTU 38 (1/114)
 OTU 50 (1/114)

 Variovorax ginsengisoli (AB245358)
 Hydrogenophaga sp. (DQ854972)

 OTU 28 (3/114)
 Comamonas terrigena (EU024142)
 Acidovorax sp. (AB195159)

 OTU 5 (1/114)
 OTU 6 (1/114)

 OTU 26 (1/114)

β-Proteobacteria

 OTU 68 (1/114)
 uncultured proteobacterium (AY098897)

 OTU 44 (1/114)
 Thermomonas haemolytica (AF508105)

 Thermomonas brevis (AB355702)
 uncultured gamma proteobacterium (AY921770)

 OTU 18 (1/114)
 OTU 37 (1/114)

 phototrophic bacterium (AJ006061)
 OTU 16 (1/114)

 Alishewanella sp. (EU909459)
 gamma proteobacterium CL-CB221 (EF988653)

 OTU 4 (1/114)
 gamma proteobacterium NEP17 (AB212804)

γ-Proteobacteria

 uncultured delta proteobacterium (AY862012)
 Haliangium tepidum (AB062751)

 OTU 23 (1/114)
 Rhodopseudomonas palustris (BX572608)

 OTU 64 (1/114)
 Rhodobacter capsulatus (AM690347)

 Rhodocista pekingensis (AM690346)
 OTU 66 (1/114)

 uncultured alpha proteobacterium (AJ532704)

α-Proteobacteria

 OTU 55 (1/114)
 uncultured planctomycete (BX294675)

 OTU 27 (1/114)
Planctomycetacia

 Synechococcus sp. (BX569694)
 Prochlorococcus marinus subsp. pastoris str. (BX572090)

 OTU 13 (1/114)
 uncultured candidate division TM7 bacterium (AF445701)

 OTU 41 (1/114)
 uncultured Chloroflexi bacterium (EU522646)
 uncultured Longilinea sp. (EU887789)

 OTU 30 (4/114)
 Paludibacter propionicigenes (AB078842)

 OTU 71 (1/114)
 uncultured Bacteroidetes/Chlorobi group bacterium (EU266899)

 OTU 34 (1/114)
 OTU 20 (2/114)

 uncultured Bacteroidetes bacterium (EF111174)
 OTU 60 (1/114)

 Rikenellaceae bacterium (AB362265)
 Ruminofilibacter xylanolyticum (DQ141183)

 OTU 14 (1/114)
 OTU 21 (3/114)

 Bacteroides sp. (AY082449)
 uncultured Bacteroidetes bacterium (EU887981)

Bacteroidetes

 OTU 58 (1/114)
 OTU 65 (2/114)

 uncultured Saprospiraceae bacterium (EU177684)
Sphingobacteria

 OTU 7 (1/114)
 OTU 51 (1/114)

 OTU 49 (1/114)
 OTU 3 (18/114)

 OTU 40 (2/114)
 uncultured rumen bacterium (AB270063)

 Ruminococcus bromii (X85099)
 uncultured Clostridiaceae bacterium (AB089038)

 uncultured rumen bacterium (EU381726)
 OTU 33 (2/114)

 OTU 25 (1/114)
 OTU 32 (1/114)

 uncultured Clostridiaceae bacterium (AB218308)
 OTU 46 (2/114)
 OTU 12 (2/114)

 Clostridium straminisolvens (AB125279)
 Clostridium thermocellum (L09173)

 OTU 63 (1/114)
 Clostridium subterminale (L37595)
 Clostridium acetireducens (X79862)
 uncultured Clostridiales bacterium (AB234462)

 OTU 70 (1/114)
 OTU 45 (1/114)
 OTU 8 (2/114)

 OTU 43 (1/114)
 OTU 72 (1/114)
 OTU 1 (8/114)

 OTU 22 (2/114)
 OTU 19 (1/114)

 Butyrivibrio fibrisolvens (AF349662)
 OTU 35 (2/114)

 OTU 39 (1/114)
 OTU 24 (1/114)
 butyrate-producing bacterium (AJ270483)
 OTU 10 (2/114)

 Clostridium aerotolerans (X76163)
 Clostridium saccharolyticum (Y18185)

Clostridia

 OTU 47 (1/114)
 OTU 61 (1/114)

 OTU 36 (1/114)
 OTU 2 (1/114)

 OTU 48 (1/114)
 Acholeplasma axanthum (AJ311394)

 Acholeplasma sp. enrichment culture clone (EU517562)
 OTU 15 (1/114)
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FIGURE S2.  Phylogenetic tree (unrooted tree) of the OTUs (●) present in WAS and rice anaerobic 16 
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fermentation at pH 8.0.  The tree was constructed by using MEGA 4.0 and applying the neighbor-joining 17 

method.  Closely related sequences, with the respective GenBank accession numbers in the parentheses, 18 

are shown as references.  Bootstrap values are shown in percentages of 1000 replicates, when higher than 19 

50%.  The relative abundance of each OUT is given in parenthesis.  The scale bar represents 0.02 20 

substitution per nucleotide position. 21 
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