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Seminar Description: 
Recent technological advances have removed many of the obstacles to the collection of genome-scale 
sequence data for non-model organisms, but the application of these data to ecological and 
evolutionary questions is in its infancy.  This seminar is aimed at students that do not necessarily have 
a strong background in molecular biology, but are conducting ecological or evolutionary research that 
may benefit from genomic approaches.  The course will begin with discussions of the basic molecular 
biology and techniques needed to understand the primary literature.  In the second part of the course, 
students will lead discussions of recent papers on selected topics from the growing ecological & 
population genomics literature (see schedule below).  Readings will focus on non-model organisms 
when possible, because most EEB researchers work on species without reference genome sequences 
(although these gaps are being filled quickly!).  In the second half of the semester, we will spend some 
time working in the GALAXY cloud-based platform (https://main.g2.bx.psu.edu/) on manipulating and 
analyzing next-gen genomic data.  By the end of the seminar, students will be able to design studies 
that use genomic approaches to understand the evolution and ecology of wild populations.   
 
 
Course Assessment: 
Students will be assessed on their active participation in seminar discussions and their preparation for 
the one-two times that they will lead these discussions.   
 
 
Required Readings: 
For each seminar period we will read 2-4 new research papers, reviews, or textbook chapters on 
ecological and population genomics.  These papers will be available as PDFs through the GC's library 
website, or will be made available by the instructor on the course BlackBoard site.  The texts below are 
recommended references to familiarize oneself with basic genomic and computational issues: 
 
Gibson, G., & S. V. Muse. 2009. A Primer of Genome Science, 3rd Edition. Sinauer, Sunderland, MA. 
(not worth buying but OK reference from library!) 
 
Haddock, S., & C. Dunn. 2011. Practical Computing for Biologists. Sinauer, Sunderland, MA. 
 
 



Course Schedule (NOTE: Subject to change if new papers of interest are published during the 
semester): 
 

Weds Discussion Topic Readings (subject to change!) 
08/29 Introduction to Population Genomics Review of key concepts 
09/05 Next-generation Sequencing—What’s 

available? 
(Metzker 2010; Glenn 2011) + Glenn (2012) 
updated tables & info on commercial seq services  

09/12 Study Design, Data Processing, 
Alignment & Assembly 

Fool’s Guide to Population Genomics, (Gilad et 
al. 2009; Davey et al. 2011; Cahais et al. 2012) 

09/19 Variant (i.e. SNP) Calling (Bers et al. 2010; Nielsen et al. 2011; Altmann et 
al. 2012; MacArthur 2012) 

09/26 NO CLASS NO CLASS 
10/03 Comparative Genomics (Boyko et al. 2010; Kunstner et al. 2010; Elmer 

& Meyer 2011) 
10/10 NO CLASS NO CLASS 
10/17 Population Genomic Structure / Intro. 

to Scans for Selection 
(Liti et al. 2009; Gompert et al. 2010; Oleksyk et 
al. 2010) 

10/24 Adaptive variation & gene discovery I (Hoekstra & Coyne 2007; Hughes 2007; Halligan 
et al. 2010; Barrett & Hoekstra 2011) 

10/31 Adaptive variation & gene discovery II (Domingues et al. in press; Boyko et al. 2010; 
Hohenlohe et al. 2010; Jones et al. 2012) 

11/07 Transcriptomics (Elmer et al. 2010; Garber et al. 2011; Moya et 
al. 2012; Rosenblum et al. 2012) 

11/14 WORKSHOP: GALAXY RNA-Seq 
analysis 

(Trapnell et al. 2012) 

11/21 Gene expression (Wolf et al. 2010; Ometto et al. 2012; Oliver et 
al. 2012) 

11/28 Env. Stress / Methylation (Nätt et al. 2012; Liu et al. 2012; Smith et al. 
2012) 

12/05 Landscape Genomics (Joost et al. 2007; Eckert et al. 2010; Manel et al. 
2012) 

12/12 Hybridization / Introgression (Hohenlohe et al. 2011; Roesti et al. 2012; 
Twyford & Ennos 2012) 
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