
 

SYLLABUS 
PLS/MCB/ECOL 440/540, Mechanisms in Plant Development, 3 units 
Fall 2017, TuTh 9:30–10:45 pm, BSW 210  
 
Instructor & contact 
information 

Ramin Yadegari, Ph.D. 
Professor, School of Plant Sciences 
Office: Marley 441D 
voice: 520-621-1616 
email: yadegari@arizona.edu  

Instructor's 
availability 

Office hours: Wednesdays 3-5 pm, or by appointment.  
Dr. Yadegari will respond to emailed questions within 24 hours.  

Course objectives & 
expected learning 
outcomes 

This course is intended to provide a fundamental knowledge of the molecular genetic 
mechanisms that underlie plant development. We will use primarily current model plant 
systems to study central concepts in developmental biology including differentiation, 
morphogenesis, growth, and reproduction. We will explore the genetic and genomic control 
of these processes. Along the way, we will begin to think about how developmental 
experiments are performed, how the data is analyzed, and how the results form the basis of 
concepts in plant developmental biology. Upon completing the course, students will be able 
to: (1) Remember and explain the key concepts or processes associated with plant 
development; (2) Understand and apply the principles of genomics, genetics and molecular 
biology to analyze plant development; (3) Synthesize the basic concepts underpinning 
regulation of gene expression and signal transduction processes regulating plant 
developmental processes; and (4) Analyze and evaluate the literature in the field. In 
addition, the graduate students will learn how to form hypotheses and design the next set of 
experiments based on the information from the available literature. 

Course prerequisites PLS 312 or ECOL 320 (Genetics). Equivalent courses will be acceptable to fulfill these 
requisites. Basic molecular biology and biochemistry are necessary to succeed in this class. 
Recommended courses: BIOC 384 (Biochemistry), PLS 360 (Plant Physiology and Growth) 
and MCB 304 (Molecular Genetics).  

Absence & class 
participation policies 

The course convenes two days per week for lecture/discussion of course content for both 
440 and 540 sections. Students registered for 540 will meet for an additional graduate 
discussion session focused on the current literature. The students are responsible for reading 
all assigned reading material before attending each class. Participating in the course and 
attending lectures and other course events are vital to the learning process. As such, 
attendance in all course-meeting times is required for this course. The UA’s policy 
concerning Class Attendance, Participation, and Administrative Drops is available at 
http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop. 
The UA policy regarding absences for any sincerely held religious belief, observance or 
practice will be accommodated where reasonable, http://policy.arizona.edu/human-
resources/religious-accommodation-policy. Absences pre-approved by the UA Dean of 
Students (or Dean Designee) will be honored.  See:  
https://deanofstudents.arizona.edu/absences.  

Makeup policy for 
late registrants 

Students who register after the first class meeting may make up any missed assignments 
within the first week after registration. 

Course 
communications 

A schedule of all class meetings is provided in “Schedule of Class Meetings” below. All 
information on the course including policies, key dates and any changes to the schedule will 
be communicated through the D2L course site. 

Required readings & 
recommended texts 

There is no required textbook to be purchased for this course. All required reading materials 
will be made available on D2L as pdfs, or links to UA Libraries and publisher websites. A 
list and schedule of the required reading is shown below (Schedule of Class Meetings). A 
list of textbooks recommended as background material is available in the Content page of 
the D2L course site. 

mailto:yadegari@arizona.edu
http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop
http://policy.arizona.edu/human-resources/religious-accommodation-policy
http://policy.arizona.edu/human-resources/religious-accommodation-policy
https://deanofstudents.arizona.edu/absences
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Required 
examinations, 
assignments & papers 

Course grade for all students will be based on scores 
from the three exams (two midterms and one final, all 
closed book), in-class activities, and overall course 
participation (consistent engagement in in-class 
discussions). Exam questions will be of multiple-
choice, true/false, and short-answer formats. 
Graduate/540 students will also be graded based on 
their demonstrated knowledge of the assigned research 
paper and management of its in-class discussion (Paper) 
for the 540 section. Exam times and due dates are indicated in the Schedule of Class 
Meetings.  
 

Point distribution  
Sections 440 540 
Midterm 1 50 50 
Midterm 2 50 50 
Final 100 100 
In-class activities 75 75 
Paper discussions - 50 
Participation 25 25 
Total 300 350 

Final examination The final exam will be held on Tuesday, 11-Dec-2018 from 8:00 to 10:00 am in BSW 210, 
per http://www.registrar.arizona.edu/schedules/finals.htm, and according to the policies of 
the University https://www.registrar.arizona.edu/courses/final-examination-regulations-and-
information. The final exam will be comprehensive with nearly half of the total score based 
on questions covering the final third of the course. 

Grading scale & 
policies 

The course will follow the University policy regarding grades and grading systems available 
at http://catalog.arizona.edu/policy/grades-and-grading-system. Student performance in the 
course and the final grade will be assigned based on the total points available as indicated 
above for each section separately. The standard grading scale applies: ≥90% - A; ≥80% - B; 
≥70% - C; ≥60% - D; and ≤59% - E. 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. Any 
extra-credit opportunities that may be offered will be announced on the D2L course site.  

Honors credit Undergraduate honors credit or contract will be available for this course by previous 
arrangement with the instructor.  

Classroom behavior 
policy 

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, 
our focus is on the tasks and not on extraneous activities (e.g., texting, chatting, reading a 
newspaper, making phone calls, web surfing, etc.). Students are asked to refrain from 
disruptive conversations with people sitting around them during class time. 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 the classroom and may be reported to the 
Dean of Students. 

Threatening behavior 
policy 

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.  

Accessibility & 
accommodations 

Our goal in this classroom is that learning experiences be as accessible as possible. If you 
anticipate or experience physical or academic barriers based on disability, please let me 
know immediately so that we can discuss options. You are also welcome to contact the 
Disability Resource Center (520-621-3268) to establish reasonable accommodations. For 
additional information on the Disability Resource Center and reasonable accommodations, 
please visit http://drc.arizona.edu. If you have reasonable accommodations, please plan to 
meet with me by appointment or during office hours to discuss accommodations and how 
my course requirements and activities may impact your ability to fully participate. Please be 
aware that the accessible table and chairs in this room should remain available for students 
who find that standard classroom seating is not usable. 

http://www.registrar.arizona.edu/schedules/finals.htm
https://www.registrar.arizona.edu/courses/final-examination-regulations-and-information
https://www.registrar.arizona.edu/courses/final-examination-regulations-and-information
http://catalog.arizona.edu/policy/grades-and-grading-system
http://catalog.arizona.edu/policy/grades-and-grading-system#incomplete
http://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students
http://drc.arizona.edu/
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Code of academic 
integrity 

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 
Code of Academic Integrity as described in the UA General Catalog. See:  
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity. The 
University Libraries have some excellent tips for avoiding plagiarism, available at 
http://www.library.arizona.edu/help/tutorials/plagiarism/index.html. Selling class notes 
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. This conduct may also 
constitute copyright infringement. 

Nondiscrimination & 
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.  

Additional resources 
for students 

UA Academic policies and procedures are available at http://catalog.arizona.edu/policies. 
Student Assistance and Advocacy information is available at 
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance.  

Subject to change 
statement 

Information contained in the course syllabus, other than the grade and absence policy, may 
be subject to change with advance notice, as deemed appropriate by the instructor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity
http://www.library.arizona.edu/help/tutorials/plagiarism/index.html
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
http://catalog.arizona.edu/policies
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance
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Schedule of Class Meetings (440 & 540 sections) (ver. 03-Sept-2018) 
Week Date Topic Pre-Class Reading 
1 21-Aug Course introduction Review “Background Concepts & Material” available in Course Content 

23-Aug Introduction to 
flowering plants, 
Plant life cycles 

MIPD*: Ch. 1 
Evolution in the Cycles of Life, Annual Review of Genetics 2016 50: 133-

154. https://doi.org/10.1146/annurev-genet-120215-035227 
2 28-Aug 

30-Aug Characteristics of 
plant development 

MIPD: Ch. 2 
Plasmodesmata enable multicellularity: new insights into their evolution, 

biogenesis, and functions in development and immunity, Current Opinion 
in Plant Biology 2017, 35: 76-83. 
https://doi.org/10.1016/j.pbi.2016.11.007  

3 4-Sep 

6-Sep No class. 
4 11-Sep Cell-intrinsic 

information 
MIPD: Ch. 3 
Coordination of plant cell growth and division: collective control or 

mutual agreement? Current Opinion in Plant Biology 2016, 34: 54-60. 
https://doi.org/10.1016/j.pbi.2016.09.004  

13-Sep 

5 18-Sep Catch-up, Review, Discussion 
20-Sep Exam 1 

6 25-Sep Primary axis 
development 

MIPD: Ch. 4 
Tissue and Organ Initiation in the Plant Embryo: A First Time for 

Everything. Annual Review of Cell and Developmental Biology 2016, 
32: 47-75. https://doi.org/10.1146/annurev-cellbio-111315-124929  

27-Sep 
7 2-Oct 

4-Oct Axis development in 
leaf & flower 

MIPD: Ch. 5 
A New Development: Evolving Concepts in Leaf Ontogeny. 
Annual Review of Plant Biology 2012, Annual Review of Plant Biology 

63: 535-562. https://doi.org/10.1146/annurev-arplant-042811-105524 

8 9-Oct 
11-Oct 

9 16-Oct Positional 
information 

MIPD: Ch. 6 
The regulation and plasticity of root hair patterning and morphogenesis. 
Development 2016, 143:1848-58. 
http://dev.biologists.org/content/143/11/1848.long  

18-Oct 

10 23-Oct Catch-up, Review, Discussion 
25-Oct Exam 2 

11 30-Oct Light regulation of 
development 

MIPD: Ch. 7 
Time to grow: circadian regulation of growth and metabolism in 

photosynthetic organisms. Current Opinion in Plant Biology 2017, 35:  
84-90. https://doi.org/10.1016/j.pbi.2016.11.009 

1-Nov 
12 6-Nov 

8-Nov No class. 
13 13-Nov Other environmental 

information 
MIPD: Ch. 8 
Flowering responses to seasonal cues: what's new? Current Opinion in 

Plant Biology 2014, 21: 120-127. 
https://doi.org/10.1016/j.pbi.2014.07.006 

15-Nov 
14 20-Nov 

22-Nov Thanksgiving break, No class! 
15 27-Nov Coordination of 

development 
MIPD: Ch. 9 
From signals to stem cells and back again. Current Opinion in Plant 

Biology 2018, 45: 136-142. https://doi.org/10.1016/j.pbi.2018.06.005 
29-Nov 

16 4-Dec Review, Discussion 
Finals 11-Dec Final Exam (comprehensive), 8 am – 10 am, BSW 210 

* MIPD, Mechanisms in Plant Development, Leyser & Day, 2003 

https://doi.org/10.1146/annurev-genet-120215-035227
https://doi.org/10.1016/j.pbi.2016.11.007
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https://doi.org/10.1146/annurev-arplant-042811-105524
http://dev.biologists.org/content/143/11/1848.long
https://doi.org/10.1016/j.pbi.2016.11.009
https://doi.org/10.1016/j.pbi.2014.07.006
https://doi.org/10.1016/j.pbi.2018.06.005

