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Species Identification, Biodiversity  
& Biological Oceanography  

Solution ? 

http://www.soest.hawaii.edu/oceanography/courses/OCN621/Spring2009/introduction_lecture.pdf 





http://www.soest.hawaii.edu/oceanography/courses/OCN621/Spring2009/introduction_lecture.pdf 



Bowler et al. (2009) 



http://www.flickr.com/photos/82519984@N00/158630569 

Where’s Waldo?! 



Metagenomics 

Molecular Biological Methods 

• ….This relatively new field of genetic research 
enables studies of organisms that are not 
easily cultured in a laboratory as well as 
studies of organisms in their natural 
environment….  

• …The power of genomic analysis (the analysis 
of all the DNA in an organism) is applied to 
entire communities of microbes, bypassing the 
need to isolate and culture individual microbial 
species 

 



Nature  
(2001) 



Venter et al. 2004. Environmental genome shotgun 
sequencing of the sargasso sea. Science, 304:66-74 

“whole-genome shotgun sequencing”  

1800 genomic species  
based on sequence relatedness, including  

148 previously unknown bacterial phylotypes   
over 1.2 million previously unknown genes 



The New Science of Metagenomics: 
Revealing the Secrets of Our Microbial Planet 
(2007)  



Diana Gitig, BioTechniques, Vol. 48, No. 5, 2010, pp. 361–365 



http://metagenomics.anl.gov/ 





Filtering system 
Filters 

250 ml seawater 

1 2 

DNA extraction 
from environmental sample 

Environmental PCR 
1; Primer pair A & SSU-inR1 
2; Primer pair A & B  

Molecular Analyses 

18S rDNA clone library  
PCR-RFLP pattern analyses 

Sequence analyses 





Analyzed Clone Libraries 

 

PNU cruises  
(2008-present) 



Phylotypes diversity 

 revealed from environmental samples 
 Diverse taxonomic lineages were reported by the 

metagenomic method 
 

• Freshwater (Nakdong River: SA, MG)  
• Estuary (Nakdong River Estuary: JJ, ES)  
• Coastal water (NH, NKC2, NKC3, NKC4) 
• The Korea Strait (U07) 
• East/Japan Sea (E11, E13) 
• Chukchi sea (arctic region) 

 
 total 500+ phylotypes / 1738 clones / 15 clone 

libraries 
 



Study Locations in 2010 
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PCR – RFLP Analysis 





Taxonomic lineage of phylotypes 
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Plankton species diversity 





• Species identification 
• Biodiversity; How many species is 

• The relationship between species diversity & 
the characteristics of water masses 

• Bio-indicator species to trace water masses 
• Monitoring  
• Food web 
• Modeling 

Applications 



DNA 

Transcription 

Ribosome 

Translation 

Protein 

mRNA 
(messenger) 

rRNA 
(ribosomal) 

tRNA 
(transfer) 

Future 

Present 



NGS (Next Generation Sequencing system) 

Genome Sequencer FLX system (Roche, 454 Life Sciences) 

~400 MB yield/run 
 
vs Chloroplast genome  
     (~160 kb) 

http://www.454.com/ 

Tremendous data in short time 



Labor,  
Cost  

&  
Time 



Bowler et al. (2009) 

Miniaturized ecogenomic sensors  
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