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Text books



Content of the Course

Course Philosophy
– Cutting Edge Science
– Specialist Knowledge 

(Guest Lecturers)
– Dialog, not monolog

Student Projects 
– Groups of 2-3 Students
– Problem Formulation
– Project Presentation

Course Structure
– Lectures
– Labs/Computer 

exercises
– Lab Journals *must* be 

handed in

Exam
– 4 Hrs. Written Exam
– No Aid!



Course Web Page
http://www.cbs.dtu.dk/dtucourse/metagenomics/27621.php



Learning Objectives

Understand and explain the differences between conventional, meta- and pan-genomics.
Understand and apply bioinformatic tools on meta- and pan-genomic data.
Estimate 16S rRNA biodiversity and the size of the total core- and pan-genomes
Produce a list of genes representing the core- and pan-genomes.
Independently design a metagenomic project and a pan-genomic microarray chip.
Explain the process of microbial gene discovery
Explain the basic principles of the different sequencing methods

Plan and carry out a written project, including the stating of and concluding of 
hypotheses
Present a scientific project as a poster to the teacher and other students
Present a scientific project orally and in English using a PowerPoint presentation



To Pass the Course

Participation in the weekly lectures/exercises
− All Computer Lab Reports must be Approved

Exam
− 50 % of the grade

Project work
− Oral Presentation
− Group Work, 2-3 Students
− 50 % of the grade



Project Details

You Write your own Problem Formulation
− And present it in front of class

You present project as an Oral Presentation (Powerpoint
style)
− Cross-examined by Teachers and Other Students

Hand in Project Summary Prior to Presentation
− ~0.5-1 A4 page 
− Opponent Group
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Coffee and Computers

Coffee break  ~13:45 – 14:00

Portable Computers to borrow from CBS                   
(fetch between 12-13 and return latest 17:00) 
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The First Whole Genome



Intraspecies variation in bacterial 
genomes: the need for a species genome 

concept



The species genome concept

Even the limited data available on pair-wise comparisons show that up to 20% of the 
DNA in one strain can be absent in another. The total amount of such DNA is, at present, 
unknown, but it is part of the genome of that particular species. Clearly, comparison with 
different strains will add to the DNA in this class.

If we accept the concept of the species genome, comprising all genes found in the 
species, then the genes of any individual will include two components: the core set of 
genes and the auxiliary genes. Genes found in most individuals, which we can call the 
core set of genes for that species, are the genes that determine those properties 
characteristic of all members of the species.

Additionally, each strain will have some auxiliary genes, which determine properties 
found in some but not all members of the species. The distinction will not be absolute 
but we believe it provides a useful framework.

Suitable boundaries might become obvious as our knowledge of intraspecies variation 
grows, but we suggest as a starting point that genes found in 95% or more of isolates 
form the core set and genes found in 1–95% of isolates form part of the auxiliary set of 
genes; those present in ,1% are provisionally treated as foreign genes or genes being lost 
from the species. The cutoffs are arbitrary, and with better knowledge one would define 
the lower cutoff in terms of genes that persisted in the species for long enough to show 
that their presence was maintained by selection.



Overrepresented gene ontology 
terms for core and auxiliary 

genes



The microbial pan-genome



The genes of a species pan-genome



J. Craig Venter



Environmental genome shotgun 
sequencing of the Sargasso Sea



Sargasso Sea Samplings



Phylogenetic diversity of Sargasso 
Sea



Sargasso Sea Samplings


