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Population dynamics of phenol- degrading bacteria in activated
sludge as reflected by composition of ERIC-PCR fragments in a

function-associated signature band of communities’ fingerprints
GAO Ping-Ping”, WANG Jian®, XI Yu-Ying’, ZHAO Li-Ping'" (1. School of Life Science and
Biotechnology . Shanghai Jiao Tong University, Shanghai 2002403 2. Institute of Biotechnology. Shanxi University .
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Abstract:One 2. 1 kb signature DNA band whose intensity was correlated to phenol degrading efficiency of
activated sludge was identified from ERIC-PCR DNA fingerprints after one-month monitoring of structural
dynamics of microbial communities in a phenol-degrading activated sludge system. The DNA fragments
from the signature bands (Pland P8) of ERIC-PCR profiles at first and eighth monitoring stage (three
weeks apart) were eluted from the agarose gel and cloned into pGEM-T Easy vector. A total of 193
transformants were obtained and physically mapped with Hinf 1 into 35 groups. One sequence reaction

from each end of 35 representative clones was undertaken. The 35 physical mapping groups were grouped
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into 10 types after clones sharing 90% sequence homology were considered as the same type. Each
representative clone from the ten groups was fully sequenced. It was found that the 10 representative DNA
fragments showed no significant homology with all known sequences in the database after BLAST analysis
against GenBank. Two types of fragments were shared between the P1 and P8 bands, while 5 types were
only found in P1, other 3 only in P8. The change of DNA fragment composition in the two bands was a
reflection of the dynamics of population composition in the phenol-degrading consortium. Phenol removal
efficiency remained similar between the two stages but population structures changed as a response to
changes of pollutant concentrations in the feeding water. S3 was the most abundant fragment in all
groups, accounting for 76. 3% of all clones from P1 and 66. 7% of that from P8 respectively. The specific
amplification of DNA bands with S3 specific primers showed that the corresponding functional bacteria
were detected in the activated sludge from M1 stage and its recovered colony mixtures from dCGY ,MP and
FWM media of the same sludge sample, but not from LB medium. Probes and primers designed to
specifically detect the presence of the S3 containing bacteria can thus be used to isolate the potentially
functional bacteria to realize the so called “sequence-guided isolation” strategy.
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Table 1 Abundance of clones from P1 and P8 signature bands based on sequence analysis
Type S1 S1 S3 S3 S7 S9 S12 S15 S19 S21 S33  S34
Number of clones 16 27 74 64 1 3 1 1 1 1 1 3
Abundance (%) 16.5 28.1 76.3 66.7 0.5 1.6 0.5 0.5 0.5 0.5 0.5 1.6
Signature band P1 P8 P1 P8 P1 P1 P1 P1 P1 P8 P8 P8
2.4 PCR
S3 , P1 PS8 o 5 3 500bp
M1 LB.dCGY.MP FFW DNA
s 1. 1kb, 3 , LB s
1. 1kb s 3
3
P1 PS8
DNA s
° 1.1kh -
Whiteley 7
N ( N
pH. N NEEN )
0 s
V-Proteobacteria 3 S3
s ° Fig. 3 PCR detection for the presence of bacteria
sM1 M8 containing S3 fragment.
, 99.1%,92. 7%  97.8%, 1,100bp ladder;2,negative control; 3. FLB;4,FdCGY:
87.7%, M1 s 5.FMP;6.,FFWM;7 .activated sludge at M1 stage
. M8 s 8 s . P1 P8
o s s
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