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Table 1

1 16S rDNA

Phylogenetic affiliations of 16S rDNA sequences of bacteria in pulp sediments from paper mill effluent

Representative clones

Nearest phylogenetic neighbor

16S rDNA Identity %

LS1 DQ447303 Uncultured bacterium from slurry-compost  AB241562 93
[S3 DQ447304 Uncultured bacterium clone SIMO-2161 from salt marsh AY711527 88
LS5 DQ447305 Uncultured bacterium clone CEBI from swiss chard rhizoplane AF392667 95
LS6 DQ447306 Uncultured bacterium clone AKIW1091 from urban aerosol DQ129321 4
LS8 DQ447307 Uncultured anaerobic bacterium clone B-1BG from anaerobic swine lagoon AY953168 94
LS9 DQ447308 Uncultured bacterium clone AKAU3609 from uranium contaminated soil DQ125604 98
LS10 DQ447309 Uncultured bacterium clone COB P4-1 from termite intestinal tract AY160848 90
LS12 DQ447310 Uncultured bacterium clone copi29 from copiotrophic artificial wastewater AY563456 99
LS13 DQ447311 Uncultured Comamonadaceae bacterium clone from mangrove DQ234109 99
1S14 DQ447312 Unidentified rumen bacterium RFN10  AB009169 91
LS17 DQ483054 Unidentified eubacterium clone vadinHA42 from anaerobic digestor fed by vinasses UEU81762 93
LS19 DQ447313 Uncultured bacterium clone C735 from human stool sample AY916345 93
LS20 DQ447314 Uncultured bacterium clone EV818BHEB5102702SAS5 from subsurface water DQ256346 93
Uncultured bacterium from bacterial consortia removing chlorine substituents from chlorobenzenes
1S23 DQ447315 UBA488074 95
1524 DQ447316 Uncultured Clostridia bacterium clone X9Ba93 from anoxic rice field soil AY607223 93
LS27 DQ447317 Uncultured bacterium HB69 from anaerobic digestor AF129867 91
2 5 350 ~ 504
3 2 CBM
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BamH | Rosetta DE3
| -A-a
E . coli EPI100 umcelSL
DNA 2.4.2 umcel 5SM
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Rappe v production ~ a review. Bioresour Technol 2002 83 1 1-11.
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Biotechnol Bioeng 2004 88 7 797 - 824.
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Hugenholtz * Microbiol Rev 1995 59 1 143 169.
5 Handelsman J Rondon MR Brady SF et al. Molecular biological
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6 Streit WR  Daniel R Jaeger KE. Prospecting for biocatalysts and
drugs in the genomes of non-cultured microorganisms. Curr Opin
2 Biotechno 2004 15 4 285-290.
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Cloning and identification of cellulase genes from uncultured
microorganisms in pulp sediments from paper mill effluent

XU Yue-giang' > DUAN Cheng-jie' > ZHOU Quan-neng’ TANG Ji-liang' > FENG Jia-xun'’
! Guangxi Key Laboratory of Subtropical Bioresources Conservation and Utilization

% College of Life Science and Technology ~Guangxi University ~Nanning 530005  China

Abstract The metagenomic DNA of pulp sediments from paper mill effluent was extracted and purified. The 16S rDNA
was amplified using the purified metagenomic DNA as template and a 16S rDNA library was prepared. Sequence analysis
of 16S rDNA clones showed that diverse of uncultured bacteria inhabit in this environment which can be classified into 4
clusters as Spirochaetes  Proteobacteria  Bacteroidetes and Firmicutes . A metagenomic library containing 10000 clones
was constructed into cosmid vector and the capacity of inserted DNA of which was 3.53 x 10°bp. Functional screening
of the library resulted in isolation of two independent clones expressing endoglucanase activity three independent clones
expressing exoglucanase activity and two independent clones expressing [3-glucosidase activity. One clone expressing
strongest enzyme activity from each activity category was chosen to be further analyzed. Three novel cellulase genes
designated as umcelSl. umcelSM and umbgl3D were identified by subcloning sequencing and expression. The umcelSL
encodes an endoglucanase belonging to glycosyl hydrolase family 5 which is most related to an endoglucanase from
Bradyrhizobium japonicum at 43% identity and 59% similarity. The umcelSM encodes a cellodexirinase belonging to
glycosyl hydrolase family 5 which is most similar to a cellodextrinase from Fibrobacter succinogenes at 48% identity and
69% similarity. The umbgl3D encodes a putative 3-glucosidase belonging to glycosyl hydrolase family 3 which shares
highest homology with a 3-glucosidase from Thermotoga maritima at 46% identity and 61% similarity. It is the first time
to reveal the bacterial diversity of pulp sediments from paper mill effluent and clone novel cellulase genes from the
bacteria by culture-independent method.
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