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PLANT MOLECULAR BIOLOGY           
Bio350M/388M
Instructor










Dr. David L. Herrin
Office: Painter 2.24
Office Hours: M 1-2, F 2-3, or by appointment

Tel: 471-3843


Email: herrin@mail.utexas.edu

Course Description
Name: Plant Molecular Biology, Bio350M (49670) and Bio388M (50445) (meet together)

Meeting time: Tue & Thurs 2:00-3:30
Place: WAG 214
Prerequisites: 
for Bio350M, Bio 325 (Genetics) with a grade of C



for Bio388M, graduate standing

In biology, plants have essential roles in all ecosystems as the primary sources of usable energy, but our knowledge of their inner workings lags well behind that of animals and bacteria. Agriculture was first developed to exploit certain plant species as food sources, and then later for fiber (clothing and shelter), medicines, and the arts. Controlled breeding programs have long been used to alter these species, sometimes dramatically, in order to enhance specific, desired properties. Plant molecular biology was born in the late 1970s, and promised to provide even better strains; moreover, these strains would not be achievable by classical breeding (a biotech company’s dream!). Has it? Are these plants making an impact?


While we will address these and other questions in this course, the first objective is for you to get a basic working knowledge of the molecular biology of plants (circa 2011), which I will define broadly as photosynthetic organisms. Emphasis will be placed on genes/genomes and processes that are unique, or of particular importance to plants; but we will also discuss the “plant” version of certain universally important processes, such as nuclear transcription. The second objective is to focus attention on what constitutes important ongoing research in plant molecular biology, and how does it compare to similar research on non-plant systems. In so doing, you will learn about great successes with plant research as well as some of the current barriers to discovery and exploitation of plants.
As for expected prior knowledge, besides the fundamentals of cellular and molecular biology that are covered in introductory biology courses, you should be familiar with the general features of transcription and translation in prokaryotes and eukaryotes, e.g., as they are covered in Bio325 (Genetics). Although I do not usually set aside much time for in-class review of such basic material (in genetics or plant biology), you are encouraged to ask questions as needed. After all, everyone here, including the faculty, is still learning. 
It is hoped that by the end of this course, many of you will have a greater appreciation for the biology of plants and their relatively untapped potential.
Course Materials
The textbook is optional (for your own purchase), and for many topics that we will cover, it is mainly for background material, to provide a better context for the molecular biology. At least 2 copies of the book will be on reserve in the Life Science Library; the text is Biochemistry and Molecular Biology of Plants, edited by B. Buchanan, W. Gruissem, and R. Jones, American Society of Plant Physiologists, Rockville, MD., 1376 pp. (2000). There will be other materials to read (articles and maybe a book chapter or two), and they will be put on Blackboard, or on reserve in some cases (copyright problems).

Lecture (Powerpoint) slides: Lecture slides will be on Blackboard, which you will want to print out and bring to class. I will try to make any revisions to the slides and post them at least 2 days (or nights) before they are discussed. 


How to print Powerpoint slides as black-on-white handouts: Most of the slides don’t need to be seen in color to be understood. To print slides as black-on-white handouts, which saves on ink/toner, select “Handouts” from the “Print what” menu in Powerpoint, and then select “Pure black and white” from the “Color/Grayscale” menu. Also under “Handouts”, you can select the number of slides to print per page; I suggest printing 2, or at most, 3 per page, in order to be able to read all of the text and labels.
Grading 

The course grades for Bio350M and Bio388M will be determined separately, and any comparing of student scores will only be with those enrolled in the same course. For students in Bio350M, your grade will be based on 4 lecture-period exams. Each exam is worth 100 points, but the highest score will be doubled, giving a total of 500 possible points. For students in Bio388M, your grade is based on the first 3 lecture-period exams (each worth 100 pts) and a comprehensive final (worth 200 pts). Also, attendance will be taken and used to add bonus points (up to 5%) to each exam; thus, if you are close to a cut-off point, your attendance could get you the higher letter grade. For the final grades, a curve is applied that will ultimately depend on the scores for this semester; however, in recent years, > 80% was an A, 65-80% was a B, 50-64% was a C, and < 50% was a D.   
Exams: The exams are based on what we cover in lecture, and will be mostly multiple-choice and short-answer, but with at least one essay question; there will be old exams on BB. If you miss an exam, you must have a good reason (illness, death in the family, etc) and appropriate documentation to receive consideration. The lecture-period exams are on 9/21, 10/14, 11/9 and 12/2; the final for Bio388M students is on 12/11 (see also below).
Note: the last day to drop the class without academic penalty is 9/22.

Class Conduct and Academic Integrity 
The main rule for any class is to “Be considerate of others, including the instructor”, which means being on time and not leaving in the middle of class unless absolutely necessary, avoiding unnecessary chatting or other distractive behavior (e.g., eating something noisy), and not sleeping in class. I will try to do the same.
Ethical conduct is expected at all times, and anything less will be subject to penalties according to the University’s policy on scholastic dishonesty. Let me state up-front that coming to class to sign the attendance sheet and then leaving soon thereafter is a form of scholastic dishonesty, because your signature implies that you were there for the whole class. If you must, on a rare occasion, leave early, then you should let me know that at the beginning of the period in question.
Tentative Schedule of Lecture Topics
Dates         
                                 Topic           

                                Readings in Text (and other)  
8/25

 

Introduction: Why study the Molecular Biology of Plants?
8/27 



Genetic Engineering of Plants: Transforming the nucleus             Box 21.1        





  and the chloroplast






The Molecular Biology of Plant Organelles:

8/30, 9/1

Chloroplast Biology & Genome Structure





1.10, 6.5-6.5.4

9/6, 9/8


Chloroplast Genome Evolution & Expression 




6.6.2-6.6.3, 9.3, 9.5

9/13



Organellar Self-Splicing Introns and Horizontal DNA


6.8.1, 6.8.4-6.8.5 &  





 Transfer












    Chapter, Mobile DNA II
9/15



Chloroplast Gene Regulation – External & Nuclear control

9/20



Exam I (covers material through 9/15)
9/22



Discuss a primary research article TBA (Write critique in class)/





(Begin) Mitochondrial Genome Structure and Expression


1.11, 6.5.5-6.5.7

9/27 



Mitochondria (Continued), RNA Editing in Organelles 


6.6.3, 6.8.7, 19.5.3

9/29



Targeting of Proteins to Chloroplasts & Mitochondria  


4.1-4.3.1, 9.43-9.49






The Nuclear Genome of Plants:

9/29-10/11

Size and Composition











1.8, 4.4, 7.2






DNA Instability: Transposable Elements




7.3, chapters from Mobile DNA II





DNA Repair













6.3, 6.4, 7.4

10/13


Exam II (covers new material since Exam I)





Gene Regulation in Development:

10/18-11/3

Gene Expression & Regulation 








7.5, 7.6






PTGS (RNA Silencing & MicroRNAs)






article(s)






Photomorphogenesis (Leaf Development)





17.6, 18.1, 18.3.3, 18.3.4, 





















article






Flower Development: Homeotic Genes






19.1-19.3
11/8



Exam III (covers new material since Exam II)





The Molecular Basis of Stress Responses:  

11/11-11/30
Responses to Abiotic Stress I - Heat & Cold 





22.1, 22.9, 22.6






Responses to Abiotic Stress II - Anaerobiosis, Oxidative 

21.3, 21.4, 22.7, 22.8






Responses to Biotic Stress (i.e., Pathogen attack)



21.1, 21.2, 21.5-21.7

11/25


No class, Thanksgiving Holiday


12/2



Exam IV (for Bio350M students only, covers new material since Exam III)
12/11 (2 pm)
Comprehensive Final Exam (for Bio388M students only)
3

