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Abstract: In order to identify phosphorus accumulating organisms(PAOs) in situ from activated sludge. 4', 6-diamidino-2-
phenylindole (DAPI) staining and flow cytometry fluorescence sorting (FACS) were used to sceen the PAOs from the two sludge at
the anoxic/aerobic SBR system (R1) with starch as the only carbon source and the anaerobic/aerobic system (R2) with acetate as the
only carbon source. The species of the sorted bacteria were identified by 16S rRNA high-throughput sequencing. The results showed
that in the R1, biological phosphorus removal was carried out in both the anoxic periods and aerobic periods. The phosphorus uptake
in the anoxic period was greater than that in the aerobic period. In the R2, the phosphorus release in the anaerobic period and a large
amount of phosphorus absorption in the aerobic period occurs. Results of the in situ fluorescence staining showed that 10° bacteria
with a relative purity of 85% with phosphorus-accumlating cell were sorted from the R1 and the R2. The sequencing results showed
that in the R1, the dominant genera of PAOs in the anoxic periods were Halomonas (37.75%), unclassified Brucellaceae (14.15%),
Pseudomonas (6.49%), unclassified Chlamydiales (0.027%) and Sphingopyxis (0.007%). The dominant PAOs in the aerobic periods
were Halomonas (19.72%), unclassified Brucellaceae (14.62%), Pseudomonas (14.28%), unclassified Comamonadaceae (0.046%),
unclassified Acidobacteria Gp3 (0.036%) and Ferruginibacter (0.026%). In the R1, unclassified Chlamydiales and Sphingopyxis

only had phosphorus accumulation function under anoxic periods, while unclassified Comamonadaceae, unclassified Acidobacteria
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Gp3 and Ferruginibacter only had phosphorus accumulation function under aerobic periods. In the R2, the dominant PAOs were
(11.06%), (9.29%), (7.44%),
Gammaproteobacteria (7.34%) and Acinetobacter (0.31%). This means that in the R1, the bacteria involved in the phosphorus

Dechloromonas unclassified  Anaerolineaceae unclassified  Bacteroidetes unclassified
removal process include aerobic, anoxic and both aerobic and anoxic phosphorate accumulating bacteria three types. In the R2, the
bacteria involved in the phosphorus removal process are only aerobic phosphorus accumulating bacteria.

Key words: phosphorus accumulating bacteria; SBR; flow cytometry fluorescence sorting technology; high-throughput sequencing
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Fig.2 Detection results of phosphorus accumulating bacteria at anoxic end, aerobic end and aerobic end in R1 and R2 by flow

cytometry
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Fig.3 Histogram of relative abundance of dominant bacteria at the microbial genus level before and after R1 system sorting and

after R2 system sorting
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