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Figure 12: Mannitol Salt Plate (10 -2 – 37º)   

 
MSA plate grown at 37°C.  The organisms were grown and identified using PCR and 
other methods mentioned above. 
 
Figure 13: Patch Plate (10 -4 – RT) - TSA 

 
TSA plate grown at RT.  The organisms were grown and identified using PCR and other 
methods mentioned above. 
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Figure 14: Gel Photo of PCR Products (Gel 3a) 

   

TOP:     BOTTOM: 
Lane 1 – λ-Bste Marker  Lane 1 – BLS 27 
Lane 2 – BLS 3   Lane 2 – λ-Bste Marker 
Lane 3 – BLS 5   Lane 3 – BLS 30 
Lane 4 – BLS 8   Lane 4 – BLS 32 
Lane 5 - BLS 9   Lane 5 - BLS 33 
Lane 6 - BLS 11   Lane 6 - BLS 37 
Lane 7 - BLS 12   Lane 7 - BLS 39 
Lane 8 – BLS 16   Lane 8 – BLS 40 
Lane 9 – BLS 18   Lane 9 – BLS 41 
Lane 10 – BLS 19   Lane 10 – BLS 42 
Lane 11 –BLS 21   Lane 11 –BLS 47 
Lane 12 - BLS 24   Lane 12 - BLS 48  

 

 

 

http://www.sigmaaldrich.com/sigma/da
tasheet/d9793dat.pdf 

Lambda – Bste II 
Marker 
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Image 15: Gel Photo of Gel Purified PCR Products (G el 4b) 

  

 
TOP:    BOTTOM: 
Lane 1 – BLS 23  Lane 1 – BLS 38 
Lane 2 – BLS 24  Lane 2 – BLS 39 
Lane 3 – λ –Bste  Lane 3 – BLS 40 
Lane 4 – BLS 25  Lane 4 – λ -Bste 
Lane 5 – BLS 27  Lane 5 – BLS 41 
Lane 6 – BLS 28  Lane 6 – BLS 42 
Lane 7 – BLS 29  Lane 7 – BLS 43 
Lane 8 – BLS 30  Lane 8 – BLS 44 
Lane 9 – BLS 31  Lane 9 – BLS 47 
Lane 10 – BLS 32  Lane 10 – BLS 48 
Lane 11 – BLS 33  Lane 11 – BLS 53 
Lane 12 – BLS 34  Lane 12 – BLS 54 

Lambda – Bste II 
Marker 

http://www.sigmaaldrich.com/sigma/da
tasheet/d9793dat.pdf 
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Figure 16: Gel Photo of PCR Amplified Cromaglass Sa mple Used in Cloning 
Procedure  
 

  
 
Lane 1 - λ-Bste   Lane 5 – EMPTY 
Lane 2 – BLS PCR CE2  Lane 6 – EMPTY 
Lane 3 – EMPTY   Lane 7 – EMPTY 
Lane 4 – EMPTY   Lane 8 – EMPTY 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.sigmaaldrich.com/sigma/da
tasheet/d9793dat.pdf 

Lambda – Bste II 
Marker 
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Figure 17: Complete View of Community Members by Fa mily for each of 4 
Samples. 
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Legend:  
 
Actinobacteria  
Microbacteriaceae  Corynebacteriaceae  
Micrococcineae  Mycobacteriaceae  
 
Bacteroidetes  
Flavobacteriaceae           Bacteroidaceae  
Crenotrichaceae  Flexibacteraceae  
Sphingobacteriaceae  Porphyromonadaceae  
Prevotellaceae  Rikenellaceae  
 
Chlamydiae  
Chlamydiaceae  
 
Cyanobacteria 
Family 1.1   Family 4.1  
 
Firmicutes  
Bacillaceae   Streptococcaceae  
Enterococcaceae  Clostridiaceae  
Syntrophomonadaceae  Peptococcaceae  
Acidaminococcaceae   Eubacteriaceae  
Lachnospiraceae    
Thermoanaerobacteriaceae  
 
Fusobacteria  
Fusobacteriaceae  
 
α Proteobacteria  
Brucellaceae   Acetobacteraceae  
Methylocystaceae     Sphingomonadaceae  
 

 
 
β Proteobacteria                                                                       
β Proteobacteria  Incertae sedis 5                                         
Burkholderiaceae  Oxalobacteraceae  
Neisseriaceae  Nitrosomonadaceae  
Comamonadaceae  Rhodocyclaceae  
 
γ Proteobacteria  
Pseudomonadaceae  Aeromonadaceae                             
Enterobacteriaceae  Moraxellaceae  
Xanthomonadaceae  Alteromonadaceae  
Halothiobacillaceae  
Pseudoalteromonadaceae  
 
δ Proteobacteria  
Geobacteraceae  Haliangiaceae  
Desulfovibrionaceae  
 
ε Proteobacteria 
Helicobacteraceae  Campylobacteraceae  
 
Planctomycetes  
Planctomycetaceae  
 
Spirochaetes 
Spirochaetaceae  
 
Verrucomicrobia  
Verrucomicrobiaceae  
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Table 1:  Breakdown of Cultured Organisms by Family and Genus .  Results of 
Metabolic Tests for Identified Organisms.  2 Week S amples – 2006.  
 
Division/Phylum Family Genus NR Denit 

47.1% Enterobacteriacae Citrobacter, 
Enterobacter, 

Klebsiella, 
Kluyvera, 
Raoultella 

+ 
+ 

+/- 
+ 
+ 

- 
- 
- 
- 
- 

5.9% Moraxellaceae Acinetobacter - - 
32.4% Pseudomonadaceae Pseudomonas +/- - 

91.3% g-
Proteobacteria 

5.9% Xanthomonadaceae Stenotrophomonas +/- - 
5.9% Bacillaceae Exiguobacterium - - 8.8% Firmicutes 

2.9% Streptococcaceae Lactococcus -- - 
 
Figure 18: Percentage of 2 Week (2006) Community Me mbers Separated by 
Family (Culture Based Methods) 
 

 
Legend: 
 
Firmicutes; Bacillaceae 
Firmicutes; Streptococcaceae 
γ Proteobacteria; Pseudomonadaceae 
γ Proteobacteria; Enterobacteriaceae 
γ Proteobacteria; Moraxellaceae 
γ Proteobacteria; Xanthomonadaceae 
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Figure 19: Percentage of 2 Week (2006) Community Me mbers Separated by 
Family (Non-Culture Based Methods) 
 

 
Legend: 

Actinobacteria; Mycobacteriaceae 
Actinobacteria; Microbacteriaceae 
Bacteroidetes; Flavobacteriaceae 
Bacteroidetes; Flexibacteraceae 
Bacteroidetes; Sphingobacteriaceae 
Firmicutes; Clostridiaceae 
Firmicutes; Peptococcaceae 
Firmicutes; Syntrophomonadaceae 
α Proteobacteria; Methylocystaceae 
β Proteobacteria; Burkholderiaceae 
β Proteobacteria; Comamonadaceae 
β Proteobacteria; Oxalobacteraceae 
β Proteobacteria; Neisseriaceae 
β Proteobacteria; Rhodocyclaceae 
δ Proteobacteria; Geobacteraceae 
δ Proteobacteria; Haliangiaceae 
γ Proteobacteria; Pseudoalteromonadaceae 
γ Proteobacteria; Enterobacteriaceae 
γ Proteobacteria; Moraxellaceae 
γ Proteobacteria; Pseudomonadaceae 
γ Proteobacteria; Xanthomonadaceae 
Verrucomicrobia; Verrucomicrobiaceae 
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Table 2:  Breakdown of Identified Organisms by Family and Gen us.  Results of 
Metabolic Tests for Identified Organisms.  12 Week Samples – 2006.  
 

Division/Phylum: Family: Genus: NR Denit 
14.3 % 

Actinobacteria 
Microbacteriaceae Microbacterium +/- - 

14.3% Firmicutes Bacillaceae Bacillus +/- - 
14.3% b – 

Proteobacteria 
Comamonadaceae Acidovorax, 

Comomonas 
+ 
- 

+ 
- 

19.0% 
Enterobacteriaceae 

Enterobacter, 
Klebsiella, 
Serratia, 

Raoultella, 
Pantoea 

- 
+ 
+ 
+ 
+ 

- 
- 
- 
- 
- 

14.3% 
Pseudomonadaceae 

Pseudomonas +/- - 

57.1% g - 
Proteobacteria 

23.8% 
Aeromonadaceae 

Aeromonas + - 

 
Figure 20: Percentage of 12 Week (2006) Community M embers Separated by 
Family (Culture Based Methods) 
 

 
Legend: 
 
Actinobacteria; Microbacteriaceae 
Firmicutes; Bacillaceae 
β Proteobacteria; Comamonadaceae 
γ Proteobacteria; Pseudomonadaceae 
γ Proteobacteria; Enterobacteriaceae 
γ Proteobacteria; Aeromonadaceae 
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Figure 21: Percentage of 12 Week (2006) Community M embers Separated by 
Family (Non-Culture Based Methods) 

 

 
 
Legend: 
 
Actinobacteria; Mycobacteriaceae 
Bacteroidetes; Bacteroidaceae 
Bacteroidetes; Porphyromonadaceae 
Bacteroidetes; Crenotrichaceae 
Bacteroidetes; Flavobacteriaceae 
Bacteroidetes; Flexibacteraceae 
Bacteroidetes; Sphingobacteriaceae 
Chlamydiae; Chlamydiaceae 
Cyanobacteria; Family 1.1 
Firmicutes; Acidaminococcaceae 
Firmicutes; Syntrophomonadaceae 
Firmicutes; Thermoanaerobacteriaceae 
Planctomycetes; Planctomycetaceae 
β Proteobacteria; Burkholderiaceae 
β Proteobacteria; Comamonadaceae 
β Proteobacteria; Incertae sedis 5 
β Proteobacteria; Nitrosomonadaceae 
β Proteobacteria; Rhodocyclaceae 
ε Proteobacteria; Helicobacteraceae 
γ Proteobacteria; Xanthomonadaceae 
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Table 3:  Breakdown of Identified Organisms by Family and Gen us.  Results of 
Metabolic Tests for Identified Organisms.  Influent  Samples – 2007.  
 
Division/Phylum: Family: Genus: NO3- 

Red.: 
Urease: Glucose: Lactose:

       
1.6% 

Actinobacteria 
1.6% 

Corynebacteriaceae 
Corynebacterium + + +/+     +/+ 

1.6%  
Bacteroidetes 

1.6% 
Flavobacteriaceae 

Empedobacter + + +/+ +/+ 

1.6% 
Enterococcaceae 

Enterococcus 
 

+ + +/+ +/- 3.2% Firmicutes 
 

1.6% 
Streptococcaceae 

Streptococcus + + +/+ +/+ 

1.6% a - 
Proteobacteria 

1.6% Brucellaceae Brucella N/A N/A N/A N/A 

1.6% b - 
Proteobacteria 

1.6% 
Comamonadaceae 

Acidovorax + + +/+ +/- 

19.7% 
Aeromonadaceae 

Aeromonas + + +/- 
 

+/- 
 

57.4% 
Enterobacteriaceae 

Citrobacter, 
Enterobacter, 

Klebsiella, 
Serratia, 
Kluyvera, 
Proteus, 

Raoultella, 
Shigella 

+ 
+ 
+ 

+ denit ,+ 
+ 
+ 
+ 
+ 

+ 
+ 

+/- 
+/- 
+/- 
+ 
+ 

+/- 

+/+ 
+/+ 
+/+ 
+/+ 
+/+ 
+/+ 
+/+ 
+/+ 

+/+ 
+/V 
+/+ 
+/V 
+/+ 

+/-/+/- 
+/+ 
+/+ 

4.9% Moraxellaceae Acinetobacter + + +/+ +/+ 
6.6% 

Pseudomonadaceae 
Pseudomonas +/- +/- +/V +/V 

90.2% g - 
Proteobacteria 

1.6% 
Xanthomonadaceae 

Pseudoxanthomonas + + +/+ -/- 

* A “V” designation in a category on the table stands for variable.  In this case, 
organisms of the same genus had varying positive and negative results for a given 
test.  

* A “UK” designation in a category means that the characteristic is currently 
undetermined.  There are multiple reasons for this but the most prevalent is that the 
organism did not grow in the specific test media. 

* For glucose and lactose fermentation tests, +/- = acid, but no gas, a +/+ = acid 
and gas, a -/+ = no acid, but gas, and a -/- = no acid and no gas. 
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Figure 22: Percentage of 2007 Influent Community Me mbers Separated by Family 
(Culture Based Methods) 
 

 

Legend: 

Actinobacteria; Corynebacteriaceae 
Bacteroidetes; Flavobacteriaceae 
Firmicutes; Enterococcaceae 
Firmicutes; Streptococcaceae 
α Proteobacteria; Brucellaceae 
β Proteobacteria; Comamonadaceae 
γ Proteobacteria; Aeromonadaceae 
γ Proteobacteria; Pseudomonadaceae 
γ Proteobacteria; Enterobacteriaceae 
γ Proteobacteria; Moraxellaceae 
γ Proteobacteria; Xanthomonadaceae 
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Figure 23: Percentage of 2007 Influent Community Me mbers Separated by Family 
(Non-Culture Based Methods) 
 

 

Legend: 
 
Bacteroidetes; Bacteroidaceae 
Bacteroidetes; Porphyromonadaceae 
Bacteroidetes: Prevotellaceae 
Bacteroidetes: Rikenellaceae 
Bacteroidetes; Flavobacteriaceae 
Bacteroidetes; Flexibacteraceae 
Firmicutes; Acidaminococcaceae 
Firmicutes; Clostridiaceae 
Firmicutes; Eubacteriaceae 
Firmicutes; Lachnospiraceae 
Firmicutes; Syntrophomonadaceae 
Fusobacteria: Fusobacteriaceae 
α Proteobacteria; Sphingomonadaceae 
β Proteobacteria 
β Proteobacteria; Comamonadaceae 
β Proteobacteria; Neisseriaceae 
β Proteobacteria; Rhodocyclaceae 
δ Proteobacteria; Desulfovibrionaceae 
ε Proteobacteria: Campylobacteraceae 
γ Proteobacteria; Aeromonadaceae 
γ Proteobacteria; Moraxellaceae 
γ Proteobacteria; Pseudomonadaceae 
γ Proteobacteria; Xanthomonadaceae 
Spirochaetes: Spirochaetaceae 
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Table 4:  Breakdown of Identified Organisms by Family and Gen us.  Results of 
Metabolic Tests for Identified Organisms.  2 Weeks Samples – 2008. 
 
Division/Phylum: Family: Genus: NO3- 

Red.: 
Urease: Glucose: Lactose:

       
2.2% 

Actinobacteria 
2.2% Micrococcineae Micrococcus, 

Brevibacterium 
- - -/- -/- 

1.1% Bacteroidaceae      
7.8% 

Flavobacteriaceae 
Flavobacterium, 

Chryseobacterium, 
Sejongia 

UK 
UK 
+ 

UK 
UK 
- 

+/- 
-/- 
-/- 

-/- 
-/- 
-/- 

10.0% 
Bacteroidetes 

1.1% Crenotrichaceae Crenotrichaceae UK UK UK UK 
1.1% 

Cyanobacteria 
1.1% Family 4.1 Anabaena UK UK UK UK 

1.1% Bacillaceae Bacillus 
 

UK UK +/- -/- 

2.2% Streptococcaceae Streptococcus UK UK +/V +/+ 
1.1% Clostridiaceae Clostridium UK UK UK UK 

5.5% Firmicutes 
 

1.1% 
Syntrophomonadaceae 

Anaerobaculum UK UK UK UK 

1.1% a - 
Proteobacteria 

1.1% Acetobacteraceae Acetobacter UK UK UK UK 

5.6% 
Comamonadaceae 

Acidovorax, 
Malikia 

+ denit, + 
+ 

- 
- 

V/V 
-/- 

+/+ 
-/- 

1.1% Incertae Sedis 5 Leptothrix + - +/+ +/+ 

7.8% b - 
Proteobacteria 

1.1% Rhodocyclaceae Zoogloea UK UK UK UK 
1.1% e - 

Proteobacteria 
1.1% 

Helicobacteraceae 
Helicobacter + - +/+ -/- 

21.1% 
Aeromonadaceae 

Aeromonas + - V/- 
 

V/V 
 

20.0% 
Enterobacteriaceae 

Cedecea, 
Citrobacter, 

Enterobacter, 
Yersinia, 
Serratia, 
Kluyvera 

UK 
+ 
+ 
+ 
+ 
+ 

UK 
- 
+ 
V 
+ 
+ 

UK 
+/+ 
+/+ 
+/V 
+/+ 
+/+ 

UK 
+/+ 
+/+ 
+/V 
+/+ 
+/+ 

1.1% 
Alteromonadaceae 

Alteromonas + - +/+ +/+ 

1.1% 
Halothiobacillacaeae 

Thioalkalimicrobium + + +/+ +/+ 

1.1% 
Xanthomonadaceae 

Ignatzschineria UK UK +/+ +/+ 

15.6% Moraxellaceae Acinetobacter V - V/V V/V 

71.1% g - 
Proteobacteria 

11.1 
Pseudomonadaceae 

Pseudomonas V - V/V V/V 

*A “V” designation in a category on the table stands for variable.  In this case, organisms 
of the same genus had varying positive and negative results for a given test.   

* A “UK” designation in a category means that the characteristic is currently 
undetermined.  There are multiple reasons for this but the most prevalent is that the 
organism did not grow in the specific test media. 

* For glucose and lactose fermentation tests, +/- = acid, but no gas, a +/+ = acid and 
gas, a -/+ = no acid, but gas, and a -/- = no acid and no gas. 
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Figure 24: Percentage of 2 Week (2008) Community Me mbers Separated by 
Family (Culture Based Methods) 
 

 

Legend: 
 
Actinobacteria; Micrococcineae 
Bacteroidetes; Bacteroidaceae 
Bacteroidetes; Flavobacteriaceae 
Bacteroidetes; Crenotrichaceae 
Cyanobacteria; Family 4.1 
Firmicutes; Bacillaceae 
Firmicutes; Streptococcaceae 
Firmicutes; Clostridiaceae 
Firmicutes; Syntrophomonadaceae 
γ Proteobacteria; Moraxellaceae 
γ Proteobacteria; Pseudomonadaceae 
α Proteobacteria, Acetobacteraceae 
β Proteobacteria; Comamonadaceae 
β Proteobacteria; Incertae sedis 5 
β Proteobacteria; Rhodocyclaceae 
ε Proteobacteria; Helicobacteraceae 
γ Proteobacteria; Aeromonadaceae 
γ Proteobacteria; Alteromonadaceae 
γ Proteobacteria; Halothiobacillaceae 
γ Proteobacteria; Enterobacteriaceae 
γ Proteobacteria; Xanthomonadaceae 

 


