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Advances of Metagenomics
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Abstract: It has evolved as a main limiting factor for the exploitation and application of microbial resources
that more than 99% of microorganisms in natural environments cannot be cultivated so far by current isola-
tion and culture methods. Metagenomics is an advanced methodology by means of extracting all microbial
genomic DNAs in certain environmental habitat, constructing and screening metagenomic libraries to seek
novel functional genes and/or biologically active compounds. It can overcome the advantages of isolation
and cultivation procedures in traditional microbial method, and thus greatly broaden the space of microbial
resource utilization. So it has become one of the powerful research tools for microbiology, biotechnology,
soil and environmental sciences, and a new field of genetic engineering. This paper mainly reviewed the
metagenomic methodology including genomic DNA isolation, library construction and screening strategies.
And this review also outlined the up-to-date applications of metagenomics in various fields.
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Table 1 Examples of recently identified biocatalysts from metagenome libraries

/

Environmental sample Target gene Vector/Host Screening References
Deep sea sludge Fosmid/E. coli DH5a [23]
Hot spring sludge pET(+)/E. coli TOP10 / [49]
Sea-bottom sludge pIndigoBAC/E. coli EPI300 [29]
Water enrichment A-phage/E. coli [32]
Reef lake sludge pET-22b/E. coli DE3 [19]
Soil pHBMS8O03/E. coli DE3 [47]
Coastal sludge Fosmid/E. coli EPI300 / [24]
Paper mill effluent pWEB::TNC/E. coli EPI1100 / [48]
Bovine rumen pCC1BAC/E. coli EPI300 / [30]
Soil BAC/E. coli DH10B / [31]
Horse excremen A-phage/E. coli EP1100 [33]
Coastal seawater A-phage/E. coli EP1100 [34]
Soil pUCIS/E. coli DH10B [20]
Taishan Mountain Soil B- pET30a/E. coli DE3 / [21]
Bovine rumen B- pWE:TNC/E. coli EPI100 [27]
Hot spring soil pSK(+)/E. coli DH10B [43]
Soil pSK+/E. coli DH5a / [18]
Hot spring soil pUCI19/E. coli DH5a / [44]
Arable soil Cosmid/ [39]
Glycerol mill mud pSE380/E. coli IM109 [42]
Akaline sludge pETB+/E. coli DH5a [35]
Ptroleum sludge pKS13S/E. coli XL1B-MR [38]
Soil 5- -3- pACYC184/AKM4188 [25]
Activated sludge pRK7813/E. coli HB101 [37]
Geothermal sediments TOPO2XL/E. coli TOPO10 [36]
Deep-sea sludge TEM - pCC1FOS/E. coli EPI300 [28]
Deep-sea sludge PWEB:TNC/E. coli EPI100 [26]

[72]
7112003  Breitbart ,
>
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