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Biology 388 – Genetics and Evolution
5 credits (NSL)

Lecture: MWF 11–11:50A
Lab: W 1–4P
Instructor: Dr. Rachel J. Arnold 
Office: 107 NES (Building 16)
Phone 392-4276 
E-mail: rarnold@nwic.edu
Office Hours: TBA

College Mission Statement
“Through education, Northwest Indian College promotes indigenous self-determination and knowledge.”

Course Description: An intensive introduction to the field of molecular biology, stressing concepts and theories that underlie our understanding of diversity and evolution.  Topics include Mendelian inheritance, structure of DNA and RNA, DNA replication, origins of diversity, evolutionary change, and conservation genetics. Quantitative evaluation of genetic variation is emphasized.
Expanded Course Description: In addition to the topics listed above, this course will have an emphasis on case studies involving the genetics of Indigenous health, the role of ethics in genetics research, and will emphasize place-based examples of genetic research.

Course Prerequisites: CHEM 111 or 121, BIOL 201 (Cell Biology), and MATH 102

Texts (required): Brooker, Robert. Concepts of Genetics, 2nd Edition. McGraw-Hill Higher Education.  ISBN 978-0-07-352535-8

Course Policies
Attendance: Attendance is not part of your grade, however, if you regularly miss class, it is unlikely that you will pass.  Extracurricular activities do not excuse you from completing any of the material for this class.  Make-up exams will not be provided unless prior arrangements have been made or you have a qualified emergency.  Please note that you are responsible for all material covered during class, whether you were late, in attendance, or absent.
Tardiness: It is important that class begin and end on time.  Students entering the class late cause interruptions that interfere with learning.  Students must be in class on time.
Financial Aid: To remain in good standing with financial aid, you must not have two weeks of unexcused absences—those that miss two weeks or more are deemed ineligible and all financial aid received must be returned.
[bookmark: _GoBack]Travel: Students are encouraged to travel for conferences and sporting events; however, you must present an authorization to travel form and be current with your coursework.  In addition, your current grade must be acceptable and all missed coursework must be made up within one week.
Late work: Late work is docked 5% per class period.  Work completed more than 2 weeks late will not be eligible for points.
Incompletes: Incompletes are not given except in the most extreme of circumstances (failure to keep up with assignments is not an extreme circumstance).
Electronics: No type of electronic device (laptop, cellphone, or otherwise) is permitted during lecture.  Devices may be used during lab to find additional information, pictures, etc., of the organism/topic of study.  If a device is used for any purpose other than directly related to the course, you may be asked to leave.
Academic dishonesty: “Academic dishonesty…is not tolerated…” as stated by the NWIC course catalog, and the student handbook “Academic dishonesty includes: cheating, plagiarism, and knowingly furnishing any false information to the College.  In addition, any commitment of the act of cheating, lying, and deceit in any form such as…copying during an examination is prohibited.”  If you are caught cheating on exams, quizzes, assignments or lab reports, you will receive a zero and the incident will be reported to the Registrar, the Dean for Student Life and the Vice President of Instruction and Student Services, as stated in both the course catalog and student handbook.  You must turn in your own work.

Institutional Outcomes:
The institutional outcomes related to this course include:

Community minded (7): meet the technological challenges of a modern world.  You will gain an understanding and will be able to quantify genetic diversity while having an opportunity to practice some of the modern techniques used in the research of biological diversity, modern medicine, and disease.

Program Outcomes:
Although meeting program outcomes is not a requirement for this class, those that support students in developing the skills, knowledge, and abilities related to the Native Environmental Science outcomes include:

2. Relationality.  Demonstrate self-location within inquiry-based research.  Relationality to all living forms, as well as the continuum of life, is the over-arching theme of this course.
3. Inquiry.  Evaluate and use appropriate technologies for inquiry-based research in support of restoration and revitalization of the environment.  Evaluate and apply quantitative, qualitative, and mixed methodologies and concepts that include the synthesis of complex information.  You will gain an understanding of the differing methodologies and develop the skills to conduct genetic research as it applies to Native Environmental Research.  This will require a broad synthesis of what you have covered in BIOL 201, 202, 203, and the concepts learned in this class.
4. Communication: Communicate using oral, written, and graphical (visual) methods to support Indigenous self-determination.  You will further develop your ability to communicate in science by answering questions on exams and quizzes in written and graphical form.  In addition, at the end of this course, you will write a scientific paper synthesizing the knowledge you gained in the course with the experiments you conducted in the genetics laboratory.

Course Outcomes:
As the result of this course students will be able to…
TRANSMISSION GENETICS
I. Define, recognize, and distinguish between segregation, independent assortment, linkage, and crossing over; summarize how each of these influence patterns of inheritance.
II. Recognize and be able to sketch the basic structural elements of genetics (chromosomes, genes, and alleles), and summarize how these elements are related to one another.
III. List and describe the basic modes of Mendelian inheritance: dominance/recessiveness, incomplete dominance, sex-linkage, and epistasis; calculate allelic probabilities; and discern these modes from distributions of phenotypes resulting from crosses and from pedigrees.

EVOLUTIONARY BIOLOGY
I. Describe, in detail, the basic principles and ideas underlying evolutionary theory and its history.
II. Explain how one determines phylogenetic relationships using morphological and molecular data; and generate a phylogenetic tree based on molecular data.
III. Describe the modes of sorting for biological variation (e.g., natural selection, sexual selection, group selection, kin selection, random drift, neutral theory).
IV. Summarize broadly what species are and how they form.
V. Recall the broad outline of major evolutionary events in the history of life and summarize how they have shape the biota


Student Evaluation
Your grade will be based upon the following: final project (20%), quizzes (20%), midterm exams (20% + 20%), and the final exam (20%).  Final grades will be assigned per the table below:

	Grading:
	
	
	
	Course Priorities:
	

	A   
	93+
	C    
	74+
	Quizzes
	20%

	A-  
	90+
	C-  
	70+
	Final Project
	20%

	B+ 
	87+
	D+    
	68+
	Midterm Exam
	20%

	B   
	84+
	D   
	63+
	Midterm Exam
	20%

	B-   
	81+
	D-  
	60+
	Final Exam
	20%

	C+
	78+
	F
	Less than 60
	
	





Tentative Schedule
	Dates
	Objectives
	Readings
	Due

	Week 1
	Intro to Genetics & Mitosis
	Ch 1 & 2
	Quiz 1; SimBio - Mitosis

	Labs
	Introduction to Class Project; Genetically Modified Organisms
	
	

	Week 2
	Meiosis
	
	Quiz 2; SimBio - Meiosis

	Labs
	Genetic Research, Ethics, and Indigenous Communities
	
	

	Week 3
	Mendelian Inheritance
	Ch 3
	SimBio – Mendelian Pigs

	Labs
	DNA Extraction Demonstration
	
	

	Week 4
	Exam I; Sex Chromosomes
	Ch 4
	Quiz 3

	Labs
	Sea Cumbers: Intro and DNA Extraction
	
	

	Week 5
	Extensions of Mendelian Inheritance
	Ch 5
	Quiz 4; SimBio – Sickle Cell Anemia

	Labs
	Sea Cucumbers: DNA Quantification
	
	

	Week 6
	Genetic Linkage & Mapping in Eukaryotes
	Ch 7
	Quiz 5; SimBio – How the Guppy Got Its Spots

	Labs
	Sea Cucumbers: Polymerase Chain Reaction (PCR)
	
	

	Week 7
	Exam II; Molecular Structure of DNA and RNA
	Ch 11
	

	Labs
	Sea Cucumbers: Polymerase Chain Reaction (PCR)
	
	

	Week 8
	DNA Replication
	Ch 13
	Quiz 6; 

	Labs
	Sea Cucumbers: Sequencing
	
	

	Week 9
	Gene Transcription & RNA Modification and Translation of mRNA
	Ch 14 & 15
	Quiz 7; SimBio – Darwinian Snails

	Labs
	Sea Cucumbers: Bioinformatics
	
	

	Week 10
	Evolution
	Handouts
	Quiz 8; 

	Labs
	Sea Cucumbers: Bioinformatics
	
	

	Week 11
	Exam III
	
	Final Project
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