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BIO 321/421: MOLECULAR METHODS  

IN ECOLOGY AND EVOLUTION – Spring 2022 
 

Location: 101 McGowan North 

Hours: Thu 1:00-7:30 pm 
 

 

Instructor: Dr. Windsor Aguirre    TA: César Fuentes 

Office: 221A McGowan South    Office:  221 McGowan South 

Email: waguirre@depaul.edu     Email: cfuente6@depaul.edu 

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, Sanger sequencing of DNA, 

DNA barcoding and metabarcoding, Nanopore sequencing, sequencing of eDNA, 

bioinformatics, and molecular phylogeography 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 recommended book for the class is An Introduction to Molecular Ecology by Graham Rowe, 

Michael Sweet, and Trevor Beebee (2017). 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) and Genomes 4 by T.A. Brown (2017) 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.  
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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. Of course, you should not 

come to class if you feel sick. Email me so we can make alternate arrangements. Do not be late 

for class! You will not be allowed to makeup material that you miss because of tardiness and 

will lose participation points. 

 

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 

Participation    20%   20% 

D2L Quizzes    10%   10% 

Worksheets & Evaluations  15%   15% 

 Presentations    10%   10%  

Lab Reports    25%   25% 

Final Lab Report   20%   10% 

Grad. Special Topic Presentation -   10% 

 

Participation: The exchange of ideas is critical for fostering an active learning environment so I 

am counting on you to share your thoughts and participate often. Peer reviews and helping your 

classmates will also be counted towards the Participation grade. Beginning in week 2, you will 

be assigned a weekly participation grade. Your lowest participation grade will be dropped. The 

remaining grades will be averaged to compute your final Participation grade.  

 

D2L Quizzes: Beginning in week 2, there will be weekly D2L quizzes to test your knowledge on 

the assigned readings and material that we have covered in previous sessions. The quizzes will 

not have a time limit but I recommend completing them in one session to avoid being logged out 

and losing access to the quiz. Quizzes cannot be reactivated once begun so work carefully.You 

will have one opportunity to redo questions that you miss. The quizzes will be due by the start of 
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class on the day listed on the schedule and cannot be completed late. You will be allowed to drop 

your lowest quiz grade.  

 

Worksheets: Throughout the quarter, we will have worksheets to complete in class or as 

homework assignments based on the activities conducted in class. Some are listed on the course 

syllabus. Others will be announced in class. You will be allowed to drop your lowest grade in 

this category.  

 

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-five to develop a 

proposal in class to employ DNA barcoding methods to determine whether seafood species 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. Final Group Project Proposal Presentation: Based on our readings and discussions, students 

will divide into groups of four-five to develop a proposal for a final group project related to the 

use of eDNA or metabarcoding to study the ecology or evolution of microorganisms, plants, 

and/or invertebrates in the Chicago area. 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 three regular lab reports to be prepared individually based on 

activities conducted in lab. 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 lab reports are an important 

component of your grade and I will expect high quality products that reflect your status as upper 
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level students or graduate students. The length should be about 6-10 double spaced pages 

depending on the topic. 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. 

 

Final Lab Report: The final three class sessions will involve the development of an original 

class research project employing eDNA (environmental DNA) or metabarcoding to address a 

question in ecology and evolution. We will develop a research proposal in class, collect samples, 

collect DNA sequence data from those samples, and analyze the data to test a hypothesis. You 

will write up the results of that project as a final lab report that will be submitted in place of a 

final exam. Instructions for formatting the final lab report will be posted on D2L. 

 

Grad Special Topic Presentation: All students registered in BIO 421 (the graduate version of 

the course) will give a ten minute presentation in class summarizing a special topic related to our 

course. Possible topics include: Phylogenomics, conservation genomics, comparative genomics, 

landscape genetics, epigenetics, RNA-Seq, low-coverage whole genome sequencing in ecology 

and evolution, and ancient DNA. Special topics proposed by graduate students are also possible 

but these must be related to the course content. A Discussion Board will be set up so graduate 

students can select their preferred topic. The presentations will take place in the second half of 

the quarter and a rubric will be posted on D2L to guide how the presentations should be 

structured. Undergraduates and graduate students registered in Bio 321 do not have to write 

this paper. 

 

Academic Integrity: 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 your instructor. Violations may result in the failure of the assignment, 

failure of the course, and/or additional disciplinary actions. For more information, visit DePaul’s 
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Academic Integrity Website: https://offices.depaul.edu/academic-affairs/faculty-

resources/academic-integrity/Pages/default.aspx 

 

Respect for Diversity and Inclusion: At DePaul, our mission calls us to explore “what must be 

done” in order to respect the inherent dignity and identity of each human person. We value 

diversity because it is part of our history, our traditions, and our future. We see diversity as an 

asset and a strength that adds to the richness of classroom learning. In my course, I strive to 

include diverse authors, perspectives and teaching pedagogies. I also encourage open dialogue 

and spaces for students to express their unique identities and perspectives. I am open to having 

difficult conversations and I will strive to create an inclusive classroom that values all 

perspectives. If at any time the classroom experience does not live up to this expectation, please 

feel free to contact me via email or during office hours.   

 

Writing Center: I strongly recommend you make use of the Writing Center throughout your 

time at DePaul. The Writing Center provides free peer tutoring for DePaul students, faculty, 

staff, and alumni. Writing Center tutors work with writers at all stages of the writing process, 

from invention to revision, and they are trained to identify recurring issues in your writing as 

well as address any specific questions or areas that you want to talk about. Visit 

www.depaul.edu/writing for more information. 

 

Students with Disabilities: Students seeking disability-related accommodations are required to 

register with DePaul's Center for Students with Disabilities (CSD) enabling you to access 

accommodations and support services to assist your success. There are two office locations: 

Loop Campus - Lewis Center #1420 - (312) 362-8002; Lincoln Park Campus - Student Center 

#370 - (773) 325-1677. Students can also email the office at csd@depaul.edu . Students 

registered with the Center for Students with Disabilities can contact me privately to discuss how 

I may assist in facilitating the accommodations you will use in this course.  

 

University Counseling Services: DePaul University Counseling Services (UCS) is committed to 

providing a range of culturally aware and sensitive clinical services to help currently enrolled 

DePaul students remove barriers to academic and personal success by addressing emotional, 

psychological, and interpersonal concerns through multiple treatment modalities. Services 

offered include: group counseling, individual counseling, couples counseling, crisis 

management, consultation, referrals, and telereach/outreach workshops. To connect with the 

counseling center, contact their main number at (773) 325-7779 during regular business hours 

(Monday-Friday, 9am-5pm) to schedule an initial consultation, which is typically scheduled 

within 1-2 business days of your call. 

 

 

https://offices.depaul.edu/academic-affairs/faculty-resources/academic-integrity/Pages/default.aspx
https://offices.depaul.edu/academic-affairs/faculty-resources/academic-integrity/Pages/default.aspx
http://www.depaul.edu/writing
mailto:csd@depaul.edu
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Date Lecture Topic Lab Reading Assign. Due 

Mar 31 Course Introduction-              

Review: DNA - Evolution Basics 

Practice Lab (RSB 1-25) Worksheet I: Practice 

Lab 

Apr 7 A History of Molecular Methods in 

Ecology and Evolution 

Evolutionary Biology of the 

Threespine Stickleback 

DNA Extraction Methods 

Qiagen DNA Extraction 

Nanodrop DNA 

Quantification 

Beebee & Rowe 

(2008) Ch.1 

(RSB 26-62) 

 

D2L Quiz1 

Worksheet II: DNA 

and Evolution Review 

Apr 14 Pop. Genetics & Genetic Variation 

Phenol DNA extraction 

Introduction to Genbank & Blast 

Statistics: Paired-Sample t-test 

Phenol DNA Extraction 

Gel Electrophoresis 

Nanodrop DNA 

Quantification 

Reid et al. (2021)    

Johnson & Taylor, 

2004; Lescak et al. 

2014                        

(RSB 206-242) 

D2L Quiz2 

Apr 21 Introduction to DNA Barcoding 

Seafood DNA barcoding class 

project proposal presentations 

PCR 

Restriction Digest 

Gel Electrophoresis 

Hebert et al. (2003); 

Huxley-Jones et al. 

(2011); Warner et al. 

(2013) 

D2L Quiz3                

Apr 28 Seafood DNA barcoding class 

project I 

Sanger Sequencing; Nanopore 

Sequencing and Qubit DNA 

quantification 

Seafood DNA 

barcoding class project 

Lab I 

Pomerantz et al. 

(2018); Krehenwinkel 

et al. (2019);  

(RSB 243-277) 

D2L Quiz4 

Lab Report I – mtDNA 

Variation in Alaskan 

Threespine Stickleback 

 

May 5 Seafood DNA barcoding class 

project II; RAD-Seq 

Seafood DNA 

barcoding class project 

Lab II 

Hohenlohe et al. 

(2010); Andrews et al. 

(2016) 

D2L Quiz5 

May 12 Speciation, Species Delimitation, 

and molecular phylogenetics 

Metabarcoding and eDNA class 

project proposal presentations 

Speciation and 

Phylogenetics Lab 

De Quieroz (2007); 

(RSB 123-163) 

D2L Quiz6 

May 19 Introduction to Metabarcoding and 

eDNA 

Metabarcoding/eDNA 

Lab I 

USGS (2012); Cristecu & 
Hebert (2018); Beng & 

Corlett (2020); Blackman 

et al. (2022) 

D2L Quiz7                     
Lab Report II -Seafood 

DNA barcoding class 

project 

May 26 Metabarcoding and eDNA Class 

Project; Genomes 

Metabarcoding/eDNA 

Lab II 

Lander (2011)         

(RSB 392-432) 

D2L Quiz8; Lab Report 

III – Speciation, Species 

Delimitation and 

Phylogenetics          

Jun 2 Metabarcoding and eDNA Class 

Project;  Genomic Data Analysis  

Metabarcoding/eDNA 

Lab III 

TBA                     

(RSB 434-470) 

D2L Quiz9               

June 9    Final Lab Report 

(RSB) IS THE ROWE ET AL. (2017) RECOMMENDED TEXTBOOK AN INTRODUCTION TO MOLECULAR ECOLOGY. READING ASSIGNMENTS 

FROM THIS BOOK ARE RECOMMENDED BUT NOT REQUIRED. 


