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The aim of the course is to provide the student
with broad knowledge in the field of molecular
evolution (i.e., the evolution of DNA, RNA,
and proteins), and with in-depth knowledge of
model-based methods for phylogenetic tree
reconstruction and hypothesis testing in an
evolutionary context. Although the study of
molecular evolution does require a certain level
of mathematical understanding, the basic
concepts are fairly easy to understand.
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of mathematical understanding, the basic
concepts are fairly easy to understand.

'Phylogenetics' is the reconstruction and
analysis of phylogenetic (evolutionary) trees
and networks based on inherited
characteristics. It is a flourishing area of
Interaction between mathematics, statistics,
computer science and biology.

The main role of phylogenetic techniques lies
in evolutionary biology, where it is used to
infer historical relationships between species.
However, the methods are also relevant to a
diverse range of fields including epidemiology,
ecology, medicine, as well as linguistics and
cognitive psychology.

1. Data and information resources.

2. Hand-on section: Internet Data Base &
MEGA or DnaSP.

3. Hand-on section: Internet Data Base &
MEGA or DnaSP.

4. Nucleic acid, amino acid and protein
variation.

5. Phylogenetic analysis I: Distance,
Parsimony, and Maximum Likelihood.

6. Hand-on section: Analysis Software

7. Hand-on section: Analysis Software

8. Phylogenetic analysis II: Bayesian and
Coalescence.

9. The nature of the common ancestor.

10. Natural selection.

11. Models of Molecular evolution.

12. Applications of Molecular Phylogenetics.
13. Molecular evolution rate and molecular
clock.

14. Molecular evolution at population, species
or higher level.

15. Evolution in Gene regulation and
expression.

16. Microarray and other related modern
technology in molecular evolution.

17. Final oral report.

18. Final oral report.

'Phylogenetics' is the reconstruction and
analysis of phylogenetic (evolutionary) trees
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and networks based on inherited
characteristics. It is a flourishing area of
interaction between mathematics, statistics,
computer science and biology.

The main role of phylogenetic techniques lies
in evolutionary biology, where it is used to
infer historical relationships between species.
However, the methods are also relevant to a
diverse range of fields including epidemiology,
ecology, medicine, as well as linguistics and
cognitive psychology.

1. Data and information resources.

2. Hand-on section: Internet Data Base &
MEGA or DnaSP.

3. Hand-on section: Internet Data Base &
MEGA or DnaSP.

4. Nucleic acid, amino acid and protein
variation.

5. Phylogenetic analysis I: Distance,
Parsimony, and Maximum Likelihood.

6. Hand-on section: Analysis Software

7. Hand-on section: Analysis Software

8. Phylogenetic analysis II: Bayesian and
Coalescence.

9. The nature of the common ancestor.

10. Natural selection.

11. Models of Molecular evolution.

12. Applications of Molecular Phylogenetics.
13. Molecular evolution rate and molecular
clock.

14. Molecular evolution at population, species
or higher level.

15. Evolution in Gene regulation and
expression.

16. Microarray and other related modern
technology in molecular evolution.

17. Final oral report.

18. Final oral report.

Li, W.-H., and D. Graur. 2000. Fundamentals
of molecular evolution. 2nd Edition, Sinauer
Associates, Massachussetts.

Page, R. and E. Holmes. 1998. Molecular
evolution: a phylogenetic approach. Blackwell,
London.
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