
PLS 449A/549A Plant Genetics and Genomics 

Spring 2020 Syllabus 

 

Course objectives: This course provides advanced coverage of genetics, including genomics 

and epigenetics. Students are will learn how genetic analysis has led to biological discovery, 

including how reverse genetics and genome editing enable agricultural, medical, and biotech 

applications. Students will also learn to view genes in the context of a whole genome and how 

genes and genomes change over evolutionary time. Epigenetic mechanisms, including histone 

modification, DNA methylation, and transcriptional silencing are introduced with examples of 

classic epigenetic phenomena. 

 

Prerequisites: Introductory Molecular and Cellular Biology (e.g., MCB 181 or equivalent) and 

Genetics (e.g., PLS 312, ECOL 320, MCB 304, or equivalent). Students should understand the 

following concepts before beginning this course: 

 

Molecular Biology: DNA structure and replication; basic components of a gene (e.g., 
promoter, exons); expression of a gene, including transcription, splicing, translation; 
regulation of gene expression by transcription factors 
 
Cellular Biology: mitosis and meiosis, including recombination 
 
Mendelian Genetics: dominant vs. recessive alleles, Mendel’s laws, linkage 

 

Lectures: Monday, Wednesday, Friday 11:00-11:50, Chavez Bldg Rd 316 

 

Instructor: Dr. Rebecca Mosher, rmosher@email.arizona.edu, Marley 821B, 626-4185 

 

Student Hours: upon request, email instructor to make an appointment 

 

Reaching the instructor: Outside of lectures and student hours, email is the preferred method 

of communication. It is important to learn the appropriate way to email your professor. Here are 

a few simple rules: 

 

1. Include the course number and/or name in the subject line 

2. Include a formal salutation (eg, Dear Dr. Mosher or Hello Prof. Mosher) 

3. Write in full sentences with your best grammar 

4. Sign with your first and last name  

 

Emails that do not conform to these simple rules may be ignored. 

 

Required texts or readings: There is no single textbook for this course. Required reading 

materials from various sources and copies of lecture slides will be provided via D2L.  

 

Website: This course will use D2L (http://www.d2l.arizona.edu/) for distribution of course 

material. 



 

Learning outcomes: At the completion of this course, all students will be able to: 

(1) Communicate about genetic systems using appropriate terminology. 

(2) Use genotypic information to predict phenotype. 

(3) Use linkage data to identify causal alleles for a mutant phenotype or natural variant. 

(4) Provide an example of how mutations interact to alter phenotypes.  

(5) Describe the potential impact and limitations of genome editing. 

(6) Identify and annotate protein-coding genes from genomic sequence. 

(7) Describe the major components of a genome and how gene content varies between 

individuals and species. 

(8) Explain how gene and genome duplication drives evolutionary change. 

(9) Predict gene expression based on local chromatin modifications. 

(10) Provide an example of an epigenetic phenomenon and explain the underlying 

mechanism. 

 

In addition, students in the graduate section (549A) will be able to: 

(1) Describe the rationale behind important genetic and genomic experimental approaches. 

 

Grading policy: Final grades will be assigned based on cumulative scores on all examinations.  

Cutoffs for letter grades will be determined at the discretion of the instructor (i.e., “curved”), but 

will not be higher than: 90% = A; 80% = B; 70% = C; 60% = D; <60% = E. Undergraduate and 

graduate students will be considered separately for the purposes of adjusting the grading scale. 

 

Any disputes about grading must be presented to the instructor within one week following the 

return of graded assignments. 

 

Assignments and examinations: There will be problem sets (nearly) every week, and class 

time will be devoted to solving these problems in groups. You are encouraged to work with your 

classmates outside of class on these assignments, also. Due dates for problem sets will be 

clearly listed on each assignment, usually one week after they are provided. Problems sets will 

have additional questions for students enrolled in the graduate section (549A). 

 

There will be one midterm examination during the semester and one final exam. Exams will 

largely reflect questions from problem sets and must represent your own work. You may not 

use notes or other study aids for exams. As with problem sets, students enrolled in the graduate 

section will have additional questions. 

 

The final exam for this course will occur at the scheduled time: Monday May 11 at 10:30 am. 

 

Item Points (449A) Points (549A) 

Problem Sets 14 @ 25pt each 14 @ 35 each 

Midterm Exam 75 100 

Final Exam 75 110 

Total 500 700 



Attendance and missed exams: Students are expected to be present and alert during all 

lectures. If you miss lecture material, copy and review a classmate’s notes before coming to the 

instructor with questions. All holidays or special events observed by organized religions will be 

honored for those students who have a demonstrated affiliation with that particular religion. 

Absences pre-approved by the UA Dean of Students (or Dean designee) will be honored. 

 

If you will miss an exam, you must inform the instructor at least 72 hours in advance to 

reschedule for an earlier day. In the case of true emergencies when prior notification is not 

possible, contact the instructor as soon as possible to explain the situation. Rescheduling an 

exam under these conditions is at the discretion of the instructor. 

 

Participation: Active involvement in lectures is a critical aspect of learning. Students are 

encouraged to ask questions during lectures, so that the discussion can benefit all students. 

Questions can also be asked after class, in student hours, or over email, however in the 24 

hours before an exam the instructor will have limited time for questions and may be unavailable.  

 

Course withdrawal policy: Requests for incomplete (I) or withdrawal (W) must be made in 

accordance with University policies, which are available at 

http://catalog.arizona.edu/policy/grades-and-grading-system#incomplete and 

http://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal respectively. It is the 

responsibility of the student to be aware of pertinent deadlines for withdrawal. 

 

Spring 2020 Schedule of Topics 

 

Week Topic Assessment 

1 Genetics review Problem set 1 

2 Genetic mapping Problem set 2 

3 Genetic analysis Problem set 3 

4 Epistasis, Modifier screens Problem set 4 

5 Natural variation, QTLs, GWAS Problem set 5 

6 Reverse genetics Problem set 6 

7 Genes, transcriptional regulation Problem set 7 

8 Post-transcriptional regulation Exam 1  
SPRING BREAK  

9 Comparative genomics Problem set 8 

10 Gene duplication, polyploidy, evolution of gene families Problem set 9 

11 Transposons Problem set 10 

12 DNA packing, variant histones, heterochromatin Problem set 11 

13 Epialleles and epigenetic mechanisms Problem set 12 

14 Parent-of-origin epigenetics Problem set 13 

15 Hybrid epigenetics Problem set 14 

16 Review for final exam Final Exam 

 

http://catalog.arizona.edu/policy/grades-and-grading-system#incomplete
http://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal


Special needs accommodations: At the University of Arizona we strive to make learning 

experiences as accessible as possible. If you anticipate or experience barriers based on 

disability or pregnancy, please contact the Disability Resource Center (520-621-

3268, https://drc.arizona.edu/) to establish reasonable accommodations and request that official 

notification be sent to the instructor as soon as possible. You are also welcome to discuss your 

needs with the instructor directly.  

 

Students experiencing medical or emotional conditions that impact performance in the course 

but are not registered with the DRC should fully explain the situation to the instructor, preferably 

in writing. (As much as is possible the instructor will keep this information confidential, although 

no guarantees are made.) Such conditions will not be valid as an excuse for poor performance 

after an exam is taken. 

 

Classroom conduct: To foster a positive learning environment, students and instructors have a 

shared responsibility. We want a safe, welcoming, and inclusive environment where all of us 

feel comfortable with each other and where we can challenge ourselves to succeed. To that 

end, you are expected to behave respectfully to the instructor and other students at all times. 

Students are asked to refrain from disruptive conversations with people sitting around them 

during lecture and to avoid extraneous activities (e.g., texting, chatting, web surfing, etc.). 

Students observed engaging in disruptive activity will be asked to cease this behavior. Those 

who continue to disrupt the class will be asked to leave lecture or discussion and may be 

reported to the Dean of Students. 

 

Threatening behavior: The UA Threatening Behavior by Students Policy prohibits threats of 

physical harm to any member of the University community, including to oneself. See 

http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students.  

 

UA nondiscrimination and anti-harassment policy: The University is committed to creating 

and maintaining an environment free of discrimination; see http://policy.arizona.edu/human-

resources/nondiscrimination-and-anti-harassment-policy. Our classroom is a place where 

everyone is encouraged to express well-formed opinions and their reasons for those opinions. 

We also want to create a tolerant and open environment where such opinions can be expressed 

without resorting to bullying or discrimination of others. 

 

Student code of academic integrity: The sharing of intellectual views and discussion of 

course material among students are encouraged, however examinations must represent a 

student’s individual work unless otherwise instructed. All students should be familiar with and 

adhere to the UA Code of Academic Integrity as described in the UA General Catalog 

(http://deanofstudents.arizona.edu/codeofacademicintegrity). Any infractions will be dealt with 

severely and may result in course failure. 

 

Students are encouraged to share intellectual views and discuss freely the principles and 

applications of course materials. However, graded work/exercises must be the product of 

independent effort unless otherwise instructed. Students are expected to adhere to the UA 

https://drc.arizona.edu/
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy


Code of Academic Integrity as described in the UA General Catalog. See: 

http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity. 

 

Copyright: The instructor holds copyright for all lectures, lecture recordings, and original course 

materials. This includes notes taken by students that substantially reflect the lecture content. 

Copyrighted material is available for personal use by students and may be shared among 

students registered in this course, however selling class notes, lecture recordings, and/or other 

course materials to other students or to a third party for resale is not permitted without the 

instructor’s express written consent. Violations to this and other course rules are subject to the 

Code of Academic Integrity and may result in course sanctions. Additionally, students who use 

D2L or UA e-mail to sell or buy these copyrighted materials are subject to Code of Conduct 

violations for misuse of student e-mail addresses. 

 

Confidentiality: Student records will remain confidential in accordance with FERPA 

(http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-act-

1974-ferpa?topic=ferpa).  

 

Basic needs statement: Any student who has difficulty affording groceries or accessing 

sufficient food to eat every day, or who lacks a safe and stable place to live and believes this 

may affect their performance in the course, is urged to contact the Dean of Students for support. 

In addition, the University of Arizona Campus Pantry is open for students to receive 

supplemental groceries at no cost. Please see their website at: campuspantry.arizona.edu. 

 

The policies described in this syllabus, other than the grade and absence policy, may be 

subject to change with advanced notice, as deemed appropriate by the instructor. 

Changes will be posted on D2L and announced in lecture.  
 
 
 

http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity
http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-act-1974-ferpa?topic=ferpa
http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-act-1974-ferpa?topic=ferpa
https://t.e2ma.net/click/v599vm/v5l327/n3umvrc
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