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Results:
Table 1 - Uncultured 16S rRNA sequence identifications from biofilm after two weeks of SBR operation.
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e Two Weeks: The majority of cultured organisms were y —Proteobacteria and
i i iofi i BMO1 |  96% M bonick " " L
t Stequcinmr:g tia‘tc: Reactor;](SEf:?s) mcreafe tthefbloflltm sutrfaceoare: in fﬁw?g? that BN22 930/“ 5 e = were representative of the 4 different families Pseudomonadaceae,
t[‘ea ment units tal _t_ecre?;e: SeBTRI Egzn cor_1”er;1 ° wads e_wate;]r. ur yp(; e5|st|_s 2 > w : - — : Enterobacteriaceae, Xanthomonadaceae and Moraxellaceae. The only other
p e |spZCIe-s ,(f:.omPOSI IO",? : = 10l rIn will cl ang”e u:jlngft e coursez O;;?Srg’laon. BMO7 88% Terrimonas 1errugfnea Baclero!deles. Flavobacler!aceae cultured organism was identified as a Firmicute in the family Bacillaceae. y —
iy, AR EZHDTPEsive I 6l S2pED warb CalltEEs EiEr i1 vEEie @ BM18 | 86% Terrimonas ferruginea HE Proteobacteria made up about 94% of the total sample while the single Firmicute

operation and 16S rRNA genes from uncultured organisms were amplified, cloned, and BM17 | 81% Haliscomenobacter hydrossis Bacteroidetes; Saprospiraceae isolate made up the other 6% of the sample.
sequenced. Qne third of the clones co.rrespond(.ed to previougl){ cultured Gamma BM02 90% Haliangium ochraceum 5 Proteobacteria; Haliangiaceae Twelve Wesks: In th o th " g . . .
Proteobacteria, Bactlermdletes, and Actinobacteria. The remaining sequenced clones BM35 95% e R ¥ Proteobacleria; Moraxellaceae welve d leeks: In this sample, there was mu_c more diversity seen in no
were less than 95% identical to GenBank database sequences and therefore T TOEAE TR Ay s only the family level but also at the phylum level since there are 4 phylums
represented new genera. These were most similar to 16S rRNA sequences from = = = = represented instead of two. These phylums are Actinobacteria, Firmicutes, y —
uncultured Proteobacteria, Bacteroidetes, Actinobacteria, Verrucomicrobia, and the EM22 96?“ Siicbacaibiail iolecbactsrislEnteIobactenacesg Proteobacteria and p —Proteobacteria. There are also 7 different families in the
recently identified phylum-level division TM7. BM06 85% G CEn v four phylums identified. These families are Microbacteriaceae, Nocardiaceae,

o ) ) ) BMO8 | 93% Xanthomonas cynarae y Proteobacteria; Xanthomonadaceae Bacillaceae, Comamonadaceae, Enterobacteriaceae, Pseudomonadaceae and

Biofilm samples were also suspended in water, diluted and cultured on tryptic soy BMO5 92% P : P ia; P .
agar at different temperatures. Amplified 16S rRNA gene sequences from pure cultures 3 - " — e .
h . 3 Co N BM14 84% Bacillus clausii Firmicutes; Bacillaceae

showed that Gamma Proteobacteria dominated the collection, which included 49% in BM15 26% Clostridium barati* Fimicates: Clostridiaceas
the class Enterobacteriales, 39% in the class Pseudomonadales, and 6% in the class SR 880/“ v i v — "V —
Xanthomonadales. The remaining 6% of identified isolates were Firmicutes. Of the i efrucomicroblum spinosum IUCOM GOt e AVGMUCOMICIORIACea0

The * indicates that initially these bacteria were characterized in the new phylum-level division TM7. The
current identifications were provided by the Ribosomal Database Project, which did not show any
organisms as part of TM7. The TM7 designation actually was made using the NCBI BLAST database.
This discrepancy shows the possible differences encountered when using various databases.

identified isolates, 52% were capable of nitrate reduction to nitrite, however, all were
negative for denitrification.

The twelve week sample was also suspended in water, diluted, and cultured on TSA
plates at different temperatures. Organisms cultured from the biofilm samples after
twelve weeks of operation showed a greater diversity of organisms than after the two

Table 2 — Cultured 16S rRNA sequence identifications and NO, reduction/ denitrification test results from biofilm after two Conclusions:
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BMO 98% Klebsiella granulomatis y —Proteobacteria; Enterobacteriaceae + -
BM42 99% Klebsiella granulomatis y —Proteobacteria; Enterobacteriaceae - -
BM32, 61 97-98% Klebsiella oxytoca y —Proteobacteria; Enterobacteriaceae + -
BM47 99% Klebsiella oxytoca y —Proteobacteria; Enterobacteriaceae - -
BM55 99% Klebsiella pneumoniae y —Proteobacteria; Enterobacteriaceae - -
GOAL of SBR: Decrease the nitrogen and organic carbon levels in treated wastewater BMJ, M 98-99% Klebsiella pneumoniae v —Proteobacteria; Enterobacteriaceae + -
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Aerobic — chemolithotrophic oxidation of NH3 and NO2- BM29 98% Raoultella planticola v —Proteobacteria; Enterobacteriaceae + - Rib. | Datab Project - http://rdp.cme.msu.edu/index.jsp
Anaerobic — NO3 and NO2- reduction to N2 gas (denitrification) BMF 97% A acter johnsonii v —P ia; - - NEE Bt _— o ‘h ;
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peliiss BMQ, S 98% Pseudomonas fluorescens v —Proteobacteria; Pseudomonadaceae + - Lane, D. J. (1991). 16S/23S rRNA sequencing. Nucleic acid
BMR 98% Pseudomonas fluorescens y —Proteobacteria; Pseudomonadaceae - - techniques in bacterial i E. kebrandt and M.
BMO9, 14, 19, 23,| 91-99% Pseudomonas koreensis v —Proteobacteria; Pseudomonadaceae - - Goodfellow, eds. New York, NY, John Wiley and Sons: 115-175.
BMP 99% Pseudomonas rhodesiae v —Proteobacteria; Pseudomonadaceae + - Holt, J.G,, K"eg,‘ N.R., Sneath, P'H'e" S_taley’ J.T.,.Wllllams, ST
a o " (1994). Bergey’s Manual of Determinative Bacteriology. W. R.
Methods: BMA, D 97-98% Pseudomonas umsongensis 7 —Proteobacteria; Pseudomonadaceae - - H | ods. Balti MD. Willi 3 Wilki
BMH 99% Stenotrophomonas v —Proteobacteria; Xanthomonadaceae + - ensyl, eds. Baltimore, , Williams an fikins.
TrEETD nitritireducans
Samples from SBR BMB 99% Stenotrophomonas rhizophila y —Proteobacteria; Xanthomonadaceae - -
BM81, E 96% Exiguobacterium acetylicum Firmi 3 i - -
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Table 3 — Cultured 16S rRNA sequence identifications and NO3 reduction/ denitrification test results from biofilm after twelve weeks of
SBR operation.

Culture Based Identification

Non-Culture Based Identification

Strain: Seguence Most Similar Type Strain Phylogeny: Test for Test for
% Match: Organism: Nitrate | Denitrification:
Obtain Pure Cultures PCR Amplify
165 rRNA gene
using 271 & 1492r 2
1 1 Lo BM2.8 97 Microbacterium paraoxydans |  Actinobacteria; Microbacteriaceae + N/A
PCR amplify ‘ BM2.9 95 novum Actinobacteria; Microbacteriaceae = =
16S rRNA gene NOy* Reduction/ E 79 BM2.24 97 Micr Im terregent: Actil ia; Microbacteriaceae = °
using 27F Denitrification Product into
and 1492r Assays TA vector BM2.13 97 Rhodococcus erythropolis Actinobacteria; Nocardiaceae - -
PCR2.1—
primers Es BM2.1, 17 99 Bacillus pumilis Firmicutes; Bacillaceae 5 o
1 o BM2.4 99 Bacillus licheniformis Firmicutes; Bacillaceae + N/A
BM2.15 98 Acidovorax defluvii B —Proteobacteria; Comamonadaceae + +
Pé.:“.,“,f,’.‘,‘.."d, Sequence Clones. BM2.22 99 Acidovorax temperans B —Proteobacteria; Comamonadaceae + +
BM2.23 99 Comamonas testosteroni B —Proteobacteria; Comamonadaceae - -
1 o BM 2.3 98 Klebsiella pneumoniae v —Proteobacteria; Enterobacteriaceae + N/A
BM2.5 98 Serratia ) y—F i iaceae + N/A
Search RDP
and NCBI i‘:;f::::ﬂ::: BM2.18 97 Raoultella terrigena y —Proteobacteria; Enterobacteriaceae + N/A
datab:
slabases BM2.19 98 Pantoea anantis y ~Proteobacteria; Enterobacteriaceae - NIA
BM2.20 98 Pantoea y—Pr ia; Enterobacteriaceae - -
BM2.7, 11, 25 97-99 Aeromonas media y —Proteobacteria; Aeromonadaceae + N/A
Figure 1 - Flow chart detailing the steps and procedures used in characterizing the organisms present in the biofiim at two and twelve =
week increments. BM2.12 97 Aeromonas pl y—Pr ia; + N/A Acknowledgements:
BM2.10 98 Pseudomonas fragi 7y —Proteobacteria, Pseudomonadaceae - - | would like to thank Michael Gerardi and Cromaglass
BM2.16 98 Pseudomonas veronii 7y —Proteobacteria; Pseudomonadaceae - - Corporation for their support of this project
BM2.21 99 Pseudomonas alcaligenes |y —Proteobacteria; Pseudomonadaceae + N/A




