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Abstract: In order to investigate the microbial community structures in different membrane bioreactors, total bacterial genomic DNA was
extracted from biomass in four MBRs treating different wastewater. The microbial community structures were studied by polymerase chain
reaction-denaturing gradient gel electrophoresisC PCR-DGGE) and cloning-sequencing. Furthermore, and the sequences were used for homology
analysis and then two phylogenetic trees were constructed. Results indicate that each MBR owns its specific ecological community after a long-
term of operation. Influent wastewater composition has a significant impact on total bacterial community structures. Population diversity, which
is in the bioreactor fed with more complex components wastewaters is higher than those of other MBRs. The Shannon Index are 0.77 and 0.78.
Proteobacteria and Bacillus, which contain 8 OUTs and 2 OUTs; are the climax communities in the investigable MBRs. The profiles of
ammonia-oxidizing bacterial community in the four reactors are very similar. There may exist several modes of nitrification and denitrification in
MBR because sequences revealed that there exist multitude nitrifying organisms, in which Nitrosomonas are the most predominant, and two
denitrifying bacterium Cuncultured Achromobacter sp. and uncultured denitrifying bacterium)in reactors.
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Table 1 ~ Operational conditions and Status of the MBRs

RNAS . KK T AR AR /mge 17! N N "
o AR 2 - Qb P OR FELZSH
G x TOC BODs A R R
WL 7 ¥ W .SS 2 Kl 100% - TOC 2 4 3 X N4.0~7. ,
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Fig.1 DGGE profile of bacteria and ammonia oxidizing

bacteria in the different MBRs

1.2
OA SBBC BD
1.0
€ pgl 077078
£
g 0.6
g
E 04
w2
02

(=]

B2 7[FE MBR HH4EE % Shannon % 115
Fig.2  Shannon index of microbial population in the different MBRs
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2 EBHEH 16S rDNA FFI LI £ R
Table 2 Results of some partial 16S rDNA sequences using BLAST in GenBank

, Feli s GenBank HLXT 45 R
e S ?E NCBI ##1%5 — R —
% Hid Bl 4 [R5/ %
1 DEZDGI1X8015 AJ853605 Uncultured bacterium partial 16S rRNA gene 100
2 DFOU3A7VO1R DQ805501 Uncultured bacterium partial 16S rRNA gene 95
3 DDJ075E0015 EF681114 Aeromonas hydrophila isolate AHPN3-5 168 ribosomal RNA gene; partial sequence 99
4 DRRM385A014 DQ886173 Uncultured Bacteroidetes bacterium clone edNE9 16S rRNA genes partial sequence 99
iy 5 DF3NEPVUO15 EF645247 Pseudomonas plecoglossicida 100
ZITI“_ 7 DF5NND3801R AM697386 Uncultured bacterium partial 16S rRNA gene 100
9 DF4UVH61014 EU031774 Comamonas sp.BS27 16S ribosomal RNA gene, partial sequence 99
10 DS015KJ9012 AY960268 Uncultured Enterobacteriaceae bacterium clone 903 16S rRNA gene, partial sequence 99
11 EFR978X1012 AY803983 Bacillus sp. HPC40 168 ribosomal RNA gene; partial sequence 100
12 EFTKWUHS01R  EF584540 Bacillus sp. JDM-2-2 168 ribosomal RNA gene; partial sequence 100
a EFEBYEG1012 AY543664 Uncultured Nitrosomonas sp. clone 20SB2 16S ribosomal RNA gene, partial sequence 94
b DFSRZF75012 EF042985 Uncultured Nitrosomonas sp. clone H3 16S ribosomal RNA gene> partial sequence 99
_ . DFRYFYSNOIS AY543074 Uncultured Nitrosomonas sp. clone 15BAFInl 16S ribosomal RNA gene, partial 08
2, sequence
=
o d EETRUD3YOIR EF042993 Uncultured Nitrosospira sp. clone 47-2 168 ribosomal RNA gene; partial sequence 94
1t pira sp genes p q
L] e EF5GPMVJ016 AF351233 Uncultured beta Proteobacterium clone 4-70 168 ribosomal RNA genes partial sequence 100
f DFTPASSNO15 CP000127 Nitrosococcus oceant ATCC 19707 94
g EFC8REFY012 EF033497 Uncultured Achromobacter sp. clone DGR1-p1c02 16S rRNA gene, partial sequence 100
h DRP79XX8012 DQ450405 Uncultured denitrifying bacterium clone N4 16S ribosomal RNA genes partial sequence 95
Band 2 SR 151 AT Nested PCR-DGGE, I LL S i 4= i b
Band 11 v YT TN e e
Bacillus sp. HPC40 }Bm.”us I‘f‘ 520X — B [ BE VK 45 M R AR . & A AL TR EE Y
Band 12 . _ .
Bacillus sp. JDM-2-2 DCGE %*ﬁ%%ﬁu lgl 1( b)ﬁ)?ﬂ—\‘ . }J\ EF‘ ﬂy—ll_a ’ K IEJ &}E
Ut o s R 1Y BP0 AU K, 7 DL 405
Uncultured bacterium clone GZKB112 E}i}fﬁgz j—\‘ % iﬂ[ }im o EFI %Kﬁ E H(] /fk /E;Tj‘ /f,t E ﬁu
Band 5
Pseud plecoglossicid, Band a\b\c\d\g\h; HER**EEE*E@%E%}KK
Band 3 ; N A ie N S et g
Aeromonas hydrophila E%raterabactenaceae l% ’ %ﬁ/ﬁ ]j‘j E,:J ﬁﬁx Z& 'Tj[:%* EF }%‘ . %’ Y?Y}lzﬁ' ﬁé liﬁil EP 'H_jA %]ﬁ ﬁ
Band 10 Proteobacteria

Uncultured Enterobacteriaceae
Band 4
Uncultured Bacteroidetes bacterium clone edNE9|
Band 7
Uncultured bacterium isolate BF0001D001 J

Band 9
_[

Comamonas sp.
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Fig.3  Phylogenetic tree of bacteria in MBRs
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TARIL S A DI E . Band h 7EARAL AT R B H
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U4 MBR R T AR LRI AL IR AR AL, A& R I A AE A
EZ LY SRR A VA (B R AR NI N S uR S S
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_L_Uncultured Nitrosospira sp. clone 47-2
Band b
Uncultured Nitrosospira sp. clone h3

Band a
Uncultured Nitrosospira sp. clone 20SB2
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Uncultured Nitrosospira sp. clone 15BAFInl
Band f

Nitrosospira oceani ATCC 19707
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Uncultured denitrifying bacterium clone N4
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Fig.4 Phylogenetic tree of ammonia oxidizing bacteria in MBRs
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