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Scientific goals

1. Development and distribution of phylogenomic tools
2. Deep-level arthropod phylogenetics
3. Continued software development for estimating clade 

divergence times from sequence data and fossil 
record

4. Educational outreach to high school students: 
Arthropod diversity and evolution



1. Development and distribution of phylogenomic tools: 
PCR primers that amplify across Panarthropoda 
(Regier, Cunningham)

• Alignment of orthologous, coding-region sequences 
from human / fly / nematode genomes

• Definition of PCR primers
• Testing of primer sets by RT-PCR using five 

diverse arthropods as test taxa
• Sequencing of 13 test taxa and exploring 

evolutionary properties of individual genes
• Primer sequences and lab protocols to be freely 

distributed soon.



1. Deep-level arthropod phylogenetics: 

Resolving higher-level clades 
(Cunningham, Martin, Regier, Shultz)

• Expansion of sampling from 13 test taxa 
to 85 taxa

• Primary questions to be addressed:         
a. basal trichotomy (Chelicerata, Myriapoda, 

Pancrustacea),                                                   
    b. Pancrustacean relationships, 
including crustacean “classes” and 
hexapods,                         c. Myriapod class 
relationships,                              d. Arachnid 
ordinal relationships.



3.  Continued software development 
for estimating clade divergence times 
from sequence data and fossil record 
(Thorne) 

• Continued development of “Divergence time 
and evolutionary rate estimation with 
multilocus data” (Syst. Biol. 51: 689-702, 2002).

• User support.
• Application to our 85-taxon data set.



4. Educational outreach to high school 
students: Arthropod diversity and evolution 

(Martin) 

• 5-week course offered to high school students 
from Los Angeles through the Natural History 
Museum of Los Angeles county (
http://arthropods.nhm.org.education.html).

• Above project and website presented at teacher 
association meetings.

• Parts of course extended to a program 
targeting children, ages 3-13.



Project Management  1.
• Cunningham is project coordinator.
• Lab effort is joint between Regier and Cunningham 

with exchange of ideas & reagents; joint training of 
technical staff. 

Parenthetical comment:         
1.  Genomics projects that use standard methodologies (i.e., 
PCR, sequencing, contig assembly) are most efficiently 
performed in a “factory” mode that emphasizes efficiency 
over student training.

2.  Student training should emphasize taxonomic expertise 
and computational sophistication. In this project, four 
postdocs have participated in genome-assembly alignment, 
computer modeling of nucleotide evolution, and development 
of an outreach program and instruction. 



Project Management  2.

• Taxon sampling is largely based on previous 
studies by Regier & Shultz, with additional 
taxa selected by Shultz and Martin. 

• Phylogenetic analysis will not present unusual 
computational demands and will be performed 
by Cunningham and Regier.

• Software development for divergence-time 
estimation and application to 85-taxon set is or 
will be by Thorne.

• High-school outreach program was by Martin.


