Lesson:  Phylogenetics and Bioinformatics

Concept:  Students learn about phylogenetics.  They use online
bioinformatics tools to construct phylogenetic trees based upon DNA and
protein sequence information.

Grade level:  High School, possibly Junior High

Materials:  PowerPoint presentation for instructor (PPT file)
                 Worksheet questions for students (MS Office Word file)
                 Computers with internet access
                 Accession numbers (text file)
                 Protein sequences (text file)

Activity: 
Instructor will teach the students about phylogenetics using
PowerPoint (or adapted to other teaching format).  Students will use the
worksheet to construct their own phylogenetic tree of prescribed animals; they
may work in small groups.  This first tree will be constructed solely upon
the student’s current understanding of animal traits.  The instructor will
present the "Tree of Life" phylogeny, and the students will discuss how
their tree compares with the standard ("real") phylogenetic tree.  The
students will draw the "real" Tree of Life on their worksheet.  The
instructor will then briefly teach the students about the NCBI website and
show them the BLAST tool.  The students will construct a molecular phylogeny
based upon a mitochondrial protein sequence and compare this to the Tree of
Life phylogeny.  The students will construct a primate molecular phylogeny
based upon mitochondrial genome DNA sequences.  The instructor will
emphasize how our lineal ancestry is written in our DNA.

Sources:  The first 8 PowerPoint slides are taken directly from the Internet 
(BioEd Online).  The remaining slides were created by Joseph Ahlander,
sometimes using images from the Internet.


