BIO 235: EVOLUTION 

Lecture: McGowan South 106; Mon & Wed 9:40-11:10
Lab: McGowan North 215; 1L1: Mon 2:40-5:40; 1L2: Tue 9:40-12:40
______________________________________________________________________________

Instructor: Dr. Windsor Aguirre


TA: Roberto Cucalon



Office: 221A McGowan South


TA Office: 221 McGowan South
Office Hours: By appointment


TA Office Hours: Thur 10am-12pm
Email: waguirre@depaul.edu



TA Email: rcucalon@mail.depaul.edu
______________________________________________________________________________

Introduction: “Nothing in biology makes sense except in the light of evolution”, said one of the most important biologists of the 20th century, Theodosius Dobzhansky. This course introduces basic evolutionary principles. An understanding of evolutionary biology will provide you with a much broader grasp of biology and greater perspective on the relationships among all living organisms including human beings. Quantitative methods are stressed throughout and molecular methods are emphasized in lab. By the end of this course, you should have a clear understanding of why evolution matters and how it informs our understanding of the living world.
Readings: The REQUIRED textbook for the class is Evolution 3nd edition by Douglas J. Futuyma. You can purchase it at DePaul’s bookstore or online. Reading assignments are located on the lecture schedule towards the end of the syllabus. You must read the assigned chapters by the date listed on the syllabus. Keeping up with the readings will be critically important for your performance in class.

Attendance Policy: You are expected to attend every class. Much of the material we will cover is not in the book and there will be in class worksheets and discussions that cannot be made up if you are absent or late. You will also receive a weekly participation grade for your participation in lecture (see below) and will lose 5 of your 10 weekly participation points for every absence. Attendance in lab is required. Two points will be deducted from your final grade for each lab absence and you will not be allowed to make up the labs. If you know you will miss class (e.g., you are a student athlete) talk to me ahead of time so that we can make arrangements. If you have a medical emergency that makes it impossible to attend lab or lecture, you will need to provide original, written documentation to the Dean of Student’s office and to me to excuse the absence. Attendance in lab is taken at the start of lab. Students that are not in lab when attendance is taken will lose 0.5pts towards their final grade. Students that are more than 15 minutes late will be considered absent and lose 2pts towards their final grade. Any assignments turned in after attendance is taken will also be counted as late and deducted 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:
Online Quizzes



10%



Worksheets




10%



Discussion/Participation/Study Guides
10%

Final Lab Report on Arthropod Phylogeny
20%
Midterm Exam



20%

Final Exam




30%

Online Quizzes: You will periodically have online quizzes to complete based on the assigned readings. These must be completed by 9:30am on the due date (see the schedule page at the end of the syllabus) and will be worth 10% of your final grade. These are open book quizzes and are designed to encourage you to keep up with the reading. You will be allowed to drop the lowest online quiz grade.

Worksheets: We will have many worksheets to complete throughout the quarter based on material covered in lecture and lab. Worksheets will be graded for completeness and effort. To check your answers, we will have peer review sessions and class discussions during which we will discuss the correct answers. It is your responsibility to ensure that you understand what the correct answers are after the peer review sessions. Worksheets should be submitted both as hard (brought to class) and electronic (submitted to dropbox) copies on the due date. The hard copy will be used for the in-class peer review session while the electronic copy will be the one that is graded. Questions from the worksheets will be used in exams and I expect many of the exam questions to be directly related to the worksheets that we complete. Combined, worksheets will be worth 10% of your final grade. You will be allowed to drop the lowest worksheet grade.

Study Guides: Throughout the quarter, you will have study guides to complete based on your assigned readings. These will be graded for completeness and effort and will constitute a component of your weekly participation grade. If you do not turn a copy of your study guide in, you will automatically lose 5 of your 10 weekly participation/discussion points. Study guide questions should be submitted both as hard (brought to class) and electronic (submitted to dropbox) copies on the due date. The hard copy will be used for the in-class peer review session while the electronic copy will be the one that is graded.  Questions from the study guides will be used in the exams, so completing and reviewing the study guides should improve your performance on the exams.
Discussion/Participation: Every week will have formal or informal discussions in class. Based on your participation, you will be assigned a participation grade over 10 points. Every student is expected to be prepared to participate in lecture and lab by completing the reading assignments, worksheets, study guides from the book readings, and reflecting on the material covered in previous classes. If you do not attend, you cannot participate so you will automatically lose 5 of your 10 weekly participation points. Weekly participation grades will be averaged and will be worth 10% of your final grade. If you know you will miss class (e.g., student athletes), please approach the instructor so that we can make appropriate accommodations. Your lowest weekly participation grade will be dropped.
Labs: Labs will highlight important concepts and give you a chance to actively work on problems related to evolution. We will often have a worksheet to complete based on lab activities due at the start of lecture on Monday of the week following lab. Several of the labs will be related to one large class project geared at creating a molecular phylogeny of insects (see the next section). Attendance to lab is mandatory and you are expected to arrive on time. Students arriving after attendance is taken will be considered late and deducted -0.5% from their final grade. Students more than 15 minutes late will be considered absent and be deducted -2% of their final grade.
Final Lab Report on Arthropod Phylogeny: You will have to complete a final lab report based on labs 1, 5, 6, 7, and 9. These labs all revolve around creating a phylogeny of arthropods based on specimens that we collect locally and involve both work at the bench (DNA extraction, PCR, gel electrophoresis) and computer analysis (bioinformatics and phylogenetics). Although you will work in groups in lab to generate and analyze the data, the lab report will be written individually. The lab report will be worth 15% of your final grade so I expect a high quality product. We will go over the appropriate structure in class. Briefly, lab reports should be written in the form of a scientific paper and include an Introduction, Materials and Methods, Results, Discussion, and Literature Cited sections. The length should not exceed 10 pages (not including literature cited). See the class schedule for the date. Do not turn in this lab report late! Late lab reports will be penalized by -10% for one day late and -25% up to the start of the final exam. They will not be accepted after that. 
Content: Phylogenies are hypotheses about the evolutionary history of organisms. Phylogenetic trees may be created from molecular, morphological or even behavioral data. In lab, we will create a phylogeny of select common arthropods from the Chicago area using DNA sequence data. Each lab group will collect several different insects for potential use. You should select the organisms wisely because you will have to give a presentation on the specimen that is selected for the final phylogenetic analysis. 
The specimens will be mostly collected on our field trip during the first lab (you may bring in specimens you collect on your own as well). Specimens should be stored in 95% ethanol or frozen until the DNA extraction is performed. In lab, you will extract DNA from each specimen, PCR amplify a gene for phylogenetic analysis using universal primers, and examine whether the PCR amplification worked through gel electrophoresis. Based on the results of the gel, at least one specimen from each group will be selected for sequencing. We will then learn to edit and format the DNA sequences, compare our sequences to those on the Genbank database, and conduct a phylogenetic analysis using the DNA sequences. 

As part of the assignment, you will research the general characteristics of this organism and prepare a short (5-10 minutes) group presentation (see lab syllabus for due date). This will be worth 25% of the final lab report grade (that is, the group presentation is worth 5 of 20 pts for this assignment). Make sure to practice your presentation; at 10 minutes you will be cut off! The presentation should be done in Power Point format. These will be posted on D2L for all students to use in their lab reports. Help with Lab Report: The Writing Center: Consider visiting the Writing Center to discuss your assignments for this course.  For more information, see:  http://www.depaul.edu./writing/
Exams: There will be two exams worth a total of 50% of your grade. Both will be a combination of multiple choice, fill in the blank, and short answer questions. Material from your reading assignments, lecture and lab are all fair game (note that there are no lab exams so questions from lab may be included in the exams). The final exam will be cumulative. Please note that there are no bathroom breaks during exams. Approach the instructor before the exam if you have a medical condition that does not allow you to sit through the entire exam without breaks.
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. Please ask me if you are unsure about any of this. Violations may result in the failure of the assignment, failure of the course, and additional disciplinary actions.
LECTURE SCHEDULE
	Date
	Topic
	Readings
	Assignment

	Sep 7
	Introduction to course
	Ch 1
	OQ1

	Sep 12
	Common misconceptions about evolution -        Class Discussion
	Ch 23 (pp. 631-640)
	Definitions Worksheet 1; OQ2            

	Sep 14
	Historical context of the theory of evolution
	
	Misconceptions Worksheet 2 

	Sep 19
	Overview of the evidence –                                Great Transformations Movie
	Ch 4 (pp. 77-94), Ch 5
	OQ3; Study Guide 1 (Ch. 4-5)

	Sep 21
	Ecological Anachronisms  - Class Discussion 
	Janzen & Martin (1982)
	GT Movie Worksheet 3                

	Sep 26
	Mutation and Genetic Variation
	Ch 8; Ch 9 (pp. 217-228)
	OQ4; Anachronisms Worksheet 4; Science and Religion Worksheet 5 (Lab)                 

	Sep 28
	Population genetics: Hardy-Weinberg 
	
	Study Guide 2 (Ch. 8-9)

	Oct 3
	Review for Midterm Exam
	
	Phenotype to Genotype Worksheet 6 (Lab)

	Oct 5
	Midterm Exam
	
	

	Oct 10
	Population genetics: Genetic Drift 
	Ch 10 (pp. 258-267); Ch 12
	OQ5; Modeling Worksheet 7 (Lab)

	Oct 12
	Population genetics: Natural Selection
	
	Study Guide 3 (Ch. 10-12)

	Oct 17
	Adaptive Evolution 
	Ch 11
	

	Oct 19
	Adaptive Evolution
	
	

	Oct 24
	Sexual Selection
	Ch 15
	OQ6; Study Guide 4 (Ch. 11)

	Oct 26
	Sexual Selection
	
	OQ7; Study Guide 5 (Ch. 15)

	Oct 31
	Speciation  
	Ch 17-18
	OQ8 Study Guide 6 (Ch. 17-18)

	Nov 2
	Speciation 
	
	

	Nov 7
	Phylogenetics 
	Ch 2
	OQ9; Study Guide 7 (Ch. 2)

	Nov 9
	Phylogenetics
	
	

	Nov 14
	Review for Final Exam
	
	***Final Lab Report due***

	Nov 16 
	Final Exam: 8:30-10:45am                                    
	
	


LAB SCHEDULE

	Date
	Topic
	Assignment Due

	Sep 12 or 13
	LAB 1: Field Trip to Collect Arthropods
	

	Sep 19 or 20
	LAB 2: Science and Religion: Movie & Discussion
	

	Sep 26 or 27
	LAB 3: Phenotype to Genotype: Lateral Plate Polymorphism in Alaskan Threespine Stickleback Fish 
	Science and Religion Worksheet (due in lecture Monday Sep 26)

	Oct 3 or 4
	LAB 4: Modeling Population Genetics (Mon: SAC 240, Tue: SAC 232)
	Phenotype to Genotype Worksheet (due in lecture Monday Oct 3)

	Oct 10 or 11
	LAB 5: DNA Extraction of Arthropods
	Modeling Population Genetics Worksheet (due in lecture Monday Oct 10)

	Oct 17 or 18
	LAB 6: PCR of Arthropod DNA for Phylogenetics
	

	Oct 24 or 25
	LAB 7: Gel Electrophoresis of PCR Products 
	

	Oct 31 or Nov 1
	LAB 8: Bioinformatics – Editing & Formatting of DNA Sequences, Using Genbank & Blast                                          (Mon: SAC 240, Tue: SAC 232)
	**Group Presentation on Focal Organism for Phylogeny**                     

	Nov 7 or 8
	LAB 9: Phylogenetics (Mon: SAC 240, Tue: SAC 232)
	Phylogenetics Worksheet


*Final Lab Report on Insect Barcoding and Phylogeny (Labs 1, 5, 6, 7 & 9) due the final day of lecture at the start of class*
1

