Bio 321/421: MOLECULAR METHODS 
IN ECOLOGY AND EVOLUTION 

Location: 220 McGowan South
Hours: Tue & Thu 1:00-4:00 pm

Instructor: Dr. Windsor Aguirre



TA: Maxine Loh
Office: 221A McGowan South



Office:
 221 McGowan South
Email: waguirre@depaul.edu




Email: mkyloh@gmail.com
Office Hours: By Appointment



Office Hours: TBA

Introduction:

Molecular Methods in Ecology and Evolution will provide hands-on experience in methods of detecting and analyzing molecular variation in nature. I intend for this course to be more of a workshop than a traditional biology course. You will learn about molecular methods by employing them in lab to answer questions about the ecology and evolution of organisms. The methods learned are also broadly applicable in biomedical fields, for example genotyping and identification of the genetic basis of traits.
In lecture, we will go over some of the major issues in modern biology (especially related to biodiversity) and the methods that are available to study these issues. 

You will spend the majority of your time in lab working in groups. Labs will be driven by questions posed by students and the instructor. Each group will generate data that will be used to answer these questions. Applications that you will learn about include DNA extraction, PCR amplification, gel electrophoresis, restriction digest, microsatellites, clean up of PCR products for sequencing, DNA sequencing, molecular cloning, DNA barcoding, interpretation of chromatograms, editing and analysis of DNA sequences, bioinformatics, and phylogenetics. Basic methods will be repeated multiple times in different contexts so that you can develop expertise in these methods. By the end of the course, you should be competent using molecular markers to answer basic questions in ecology and evolution. 

Readings: 

The required book for the class is An Introduction to Molecular Ecology by Trevor Beebee and Graham Rowe (2008). A copy of this book has been placed on reserve in the Library. I have also put a copy of “Introduction to Conservation Genetics” 2nd edition by Frankham, Ballou and Briscoe (2010) on reserve. Other assigned readings are posted on D2L. Please check the syllabus for the reading schedule. You will be expected to have read the assigned material by the date listed in the syllabus (after the first week of class). 
Attendance Policy:

Please note that I expect you to attend every class. Absences must be justified before class unless the absence is due to an emergency arising the day of class. Written documentation will need to be provided to the Dean of Students and the Instructor to justify absences unless they are prearranged with the instructor. Every unjustified absence will result in -2% towards your final grade (after the first week of class). Do not be late for class! You will not be allowed to makeup material that you miss because of tardiness.

Grading Scale: The following grading scale will be used: 



A    ---------------------------------------
93-100



A-   ---------------------------------------
90-92



B+  ---------------------------------------
87-89



B    ---------------------------------------
83-86



B-   ---------------------------------------
80-82


C+  ---------------------------------------
77-79



C    ---------------------------------------
73-76



C-   ---------------------------------------
70-72


D    ---------------------------------------
60-69



F     ---------------------------------------
< 59

Evaluations and Grades:





Undergrad

Grad
Quizzes


20%


20%

Presentations


10%


10%


Lab Report I


20%


20%
Lab Report II


20%


20%
Final Exam


30%


20%
Final Project Paper

-


10%
Quizzes: There will be four quizzes intended to test your knowledge as the course proceeds. These are listed in the class schedule and each is worth 5% of your final grade. The quizzes will be short answer/multiple choice and designed to be completed within approximately 20 minutes. Quizzes may be given at the beginning of class and you will NOT allowed to make up a quiz if you are late or absent without a valid justification. 
Presentations: Students will prepare two presentations in class. These are listed in the class schedule and each is worth 5% of your final grade.
1. DNA Barcoding Proposal Presentation: Students will work in groups of four to develop a proposal in class to employ DNA barcoding methods to determine whether fish sold for human consumption are actually the species advertised. Unfortunately, mislabeling of seafood is relatively common and can result in significant health risks to humans, as well as have negative consequences for threatened fish species. We will read papers related to DNA barcoding and have a class discussion on the use of these methods. You will then split into groups of four and design independent research proposals related to this topic. These will be presented in class. We will vote on the proposals and the class will work together to implement the winning proposal as a class project. Grades will be assigned based on the content, presentation style, and effort, not based on whether the proposal is selected or not. 
2. Group Project Proposal Presentation: Based on our field trips, readings and discussions, students will divide into groups of four to develop a proposal for a group project related to the use of molecular markers to study the ecology or evolution of an invertebrate or plant group in Chicago. The proposals can involve new methods that will be mentioned that can realistically be employed in lab or methods that we have already employed in a new context. As with the DNA barcoding presentation, each group will present its proposal to the class and we will vote to select the best and most feasible proposal. The class will then work together on the selected proposal to conduct the research. Grades will be assigned based on the content, presentation style, and effort, not based on whether the proposal is selected or not.  
Lab Reports: There will be two lab reports to be prepared INDIVIDUALLY based on activities conducted during the first and second parts of the class. The lab reports are an important component of your grade and I will expect high quality products that reflect your status as upper level biology students or graduate students. 
The lab reports will be written in the form of a scientific paper and include an introduction, materials and methods, results, discussion, and literature cited. I will go over the appropriate structure in class. The lab report should be well researched and citations to the papers discussed in class should be made frequently. I also expect you to research the topics independently and find your own citations. All data generated by the class should be included in the lab report. You should imagine that you are part of a research collaborative and are writing the results of the entire class, not just the results of your group.

The length should be about 6-8 double spaced pages. Do not turn in your lab reports late. Late lab reports will be penalized with -10% for the first 24 hours late and -25% for up to one week late. Lab reports will not be accepted after one week of the due date.
Lab Report I: The first lab report will involve the topics covered during the first few weeks of class on scoring mtDNA haplotypes in Alaskan stickleback fish. All methods used to generate the data from DNA extraction through gel electrophoresis of the digest products should be included. As indicated above, you should include all the class data in your report, not just your group’s data. Please see the syllabus for the due date so you can plan ahead. 

Lab Report II: The second lab report will involve the work using DNA barcoding to determine the veracity of seafood labeling in Chicagoland. All methods used to generate the data used in this part of the class from DNA extraction through DNA sequencing should be included. As indicated above, you should include all the class data in your report, not just your group’s data. Please see the syllabus for the due date so you can plan ahead. 

Final Project Paper: All students registered as graduate students for this class (Bio 421) will have to write a paper on the Final Project completed by the class. It will be due Thursday June 12 and cannot be turned in late. The paper will use the class data but should be written individually. It should be approximately 10 double-spaced pages including literature cited, tables and figures and be written in the format of a scientific paper, like the lab reports. I expect a high quality product that reflects a deep understanding of the topic covered.  I also expect you to conduct independent research on the topic. Undergraduates and graduate students registered in Bio 321 do not have to write this paper.
Final Exam: There will be a comprehensive final exam worth 20-30% of your grade depending on whether you are a graduate student (20%) or an undergraduate student (30%). The questions on the tests will be a combination of long answer, short answer, and multiple-choice/True or False. Missing the final exam results in an automatic 0 unless arrangements have been made beforehand with the instructor.
Participation: I greatly value participation in class and frequently ask questions or call on students. Please try to participate. 
Academic Honesty (Modified from DePaul University Statement):
Academic integrity entails absolute honesty in one's intellectual efforts. The DePaul Student Handbook details the facets and ramifications of academic integrity violations, but you should be especially aware of the policies on cheating and plagiarism. 

Cheating is any action that violates University norms or an instructor's guidelines for the preparation and submission of assignments. Such actions may include using or providing unauthorized assistance or materials on course assignments, or possessing unauthorized materials during an examination. 

Plagiarism involves the representation of another's work as your own, for example: (a) submitting as one's own any material that is copied from published or unpublished sources such as the Internet, print, computer files, audio disks, video programs or musical scores without proper acknowledgement that it is someone else's; (b) paraphrasing another's views, opinions or insights without proper acknowledgement or copying of any source in whole or in part with only minor changes in wording or syntax even with acknowledgement; (c) submitting as one's own work a report, examination, paper, computer file, lab report or other assignment which has been prepared by someone else. If you are unsure about what constitutes unauthorized help on an exam or assignment, or what information requires citation and/or attribution, please ask me. Violations may result in the failure of the assignment, failure of the course, and/or additional disciplinary actions.
	Date
	Day
	Lecture Topic
	Lab
	Reading
	Assign. Due

	Apr-1
	Tue
	Introduction; Evolution Basics
	Lab 1: Skills Lab
	Chapter 1 (B&R)
	

	Apr-3
	Thu
	A History of Molecular Methods in Ecology and Evolution
	Lab 2: Tissue collection for DNA extraction
	Chapter 2 (B&R)
	

	Apr-8
	Tue
	Introduction to DNA Extraction 
	Lab 3: DNA Extraction (Columns) 
	
	

	Apr-10
	Thu
	DNA Extraction
	Lab 4: DNA Extraction (Phenol)
	Chapter 3 (B&R)
	

	Apr-15
	Tue
	The Threespine Stickleback Model System; Gel Electrophoresis 
	Lab 5: Preparing and Running Agarose Gels; Quantifying DNA
	Bell and Foster 94 
	Quiz 1

	Apr-17
	Thu
	The Polymerase Chain Reaction (PCR) 
	Lab 6: PCR - PCR for Restriction Enzyme Lab
	Palumbi 1996 (pp. 205-221) 
	

	Apr-22
	Tue
	Restriction Enzymes; Discussion of Papers for Lab Report I
	Lab 7: Restriction Digest and Running Agarose Gels
	Orti  94, Johnson & Taylor, 2004
	

	Apr-24
	Thu
	Biodiversity: Concepts and Threats; DNA Barcoding 
	Class Discussion
	Hebert et al.; Huxley-Jones al.
	Quiz 2

	Apr-29
	Tue
	DNA Barcoding Applications - Meet in Computer Lab (A&L 110)
	Presentation of Proposals for Class DNA barcoding Project
	Chapter 8 (B&R)
	DNA barcoding Presentations

	May-1
	Thu
	DNA Barcoding Class Project
	Lab 8: DNA extraction of samples for Class DNA barcoding project
	
	

	May-6
	Tue
	DNA Barcoding Class Project;     DNA Sequencing
	Lab 9: PCR for Sequencing COI for Class DNA Barcoding Project
	Chapter 6 (B&R)
	Lab Report 1 Due

	May-8
	Thu
	DNA Barcoding Class Project; Next-Generation Sequencing
	Lab 10: Gel electrophoresis and PCR product cleanup for sequencing
	Glenn (2011)
	

	May-13
	Tue
	DNA Barcoding Class Project; Meet in Computer Lab (A&L 110)
	Lab 11: Editing sequences; Sample Identification
	
	Quiz 3

	May-15
	Thu
	Introduction to Other Molecular Methods Commonly Used
	Field Trip
	Chapter 5 (B&R)
	

	May-20
	Tue
	Class Project Proposal Development - Meet in Computer Lab (A&L 110)
	Class Project Proposal Presentations
	
	Group Project Presentations

	May-22
	Thu
	Lab Work on Class Project
	Lab Work on Class Project
	
	

	May-27
	Tue
	Lab Work on Class Project; The Structure of the Genome
	Lab Work on Class Project
	Lander (2011)
	

	May-29
	Thu
	Lab Work on Class Project; 
	Lab Work on Class Project
	
	Lab Report 2 Due

	Jun-3
	Tue
	Data Analysis for Class Project (A&L 110); Intro. to Microsatellites 
	Data Analysis for Class Project
	Selkoe and Toonen (2006)
	

	Jun-5
	Thu
	Data Analysis for Class Project (A&L 110); Molecular Phylogenetics 
	Data Analysis for Class Project
	Yang & Rannala (2012)
	Quiz 4

	Jun-10
	Tue
	Final Exam: 2:45-5:00 pm
	
	
	Grad Student Papers (Jun 13)


*B&R refers to the class textbook, An introduction to molecular ecology by beebee and rowe (2008), Oxford.
