Syllabus for Plant Genetics   Spring Quarter 2008
Professor: Virginia Walbot, Rm 251 Herrin Lab
Email:  Walbot@stanford.edu
Office Phone: 650.723.2227  
Cell:  650.218.8699
TA: Matthew Burriesci 

   Email: mattburr@stanford.edu 

   Cell: 408.666.3890
Lectures on Monday and Wednesday      Lecture notes on the web.  Lecture topics are the basis for answering questions in the problem sets. 

Six Friday Discussion Sections    Read the assigned paper and be prepared to explain the questions posed in the Introduction, the experimental strategies used, and the results (figure by figure).  Are the conclusions (claims) justified by the data?  Try to look up at least one related paper so that you can comment in greater depth on the subject.   If you miss a section meeting you should write a 3 page paper; it is due the Monday following the section meeting missed.  Page 1 is a description of the experimental rationale and summary of the key results & conclusions of the assigned paper.  Pages 2 and 3 should be a detailed and specific explication of two figures or tables from the paper (include a copy or sketch so that you can refer to them explicitly).  
OPTIONAL Special Event:  Saturday April 12, 2008   10 – noon tour of flora of Jasper Ridge  

Graded Materials for the Lecture Class = 3 units
#1   Problem Set   due April 9   Wednesday in class

#2  Problem Set   due April 16  Wednesday in class

DRAFT mid-term paper (3-4 pages plus figures & references) is due in class     Wed April 23.   You should pick a topic/question and plan to read 2-3 papers; your mission is to write a succinct and accurate review of the current “state of the art” on your topic/question.  You should explain what new kinds of experiments or data will be required to resolve the question to your satisfaction.   Your draft will be returned to you on Friday April 25th.  You have the weekend to correct/revise your draft.  The better your initial draft, the more useful the critique will be for writing a stellar paper.  The MIDTERM PAPER IS DUE MONDAY April 28, 2006 in class.  Budget about 2-3 hours for revisions.


#3  Problem Set   due May 7   Wednesday in class


#4  Problem Set   due May 14  Wednesday in class


#5  Problem Set   due May 21  Wednesday in class

#6  Problem Set   due May 28  Wednesday in class
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FINAL PAPER (8 - 10 pages plus figures and references) is due in class on Wednesday June 4, 2006.  There is no draft for this paper, but you are encouraged to consult the professor and/or TA about your topic and outline.  You may use up to 1/3 of the final paper to discuss societal implications of your topic, i.e. use of transgenic plants, biodiversity, etc.

June 2 & 4:  10 minute oral report on your lab project or your final paper

Grading:  problem sets 30%, class discussion + oral report in June 20%, midterm paper 20%, final paper 30%
Laboratory:  15% for each of 4 lab reports = 60%; individual project = 40%.  You must attend one hour of the Wed 2:15 – 5:05 lab in person for orientation.  Substitute and/or extra hours are by arrangement.  
	Date
	Lecture Topic
	Question

	April 2
	Key features of the plant life cycle.  Sample problem set distributed.
	How do the alternation of generation & 

meristems impact plant genetics?

	April 4
	Review of Mendel's Laws
	Linkage and independent assortment

	April 7
	Anthocyanin genes
	What is a tester strain?  Complementation 
and non-complementation crosses.

	April 9
	Problem set #1 due in class

	April 9
	More about testers
	Genetic strategies -- when is outcrossing more efficient than selfing to confirm genotype?

	April 11
	DISCUSSION #1
	

	April 14
	Epistasis
	How can genes be ordered in a pathway?

	April 16
	Problem set #2 due in class

	April 16
	Gametophyte advantage & sporophytic incompatibility
	Exceptions to Mendel's laws:  failure to 

transmit some alleles?

	April 18
	DISCUSSION #2
	

	April 21
	Gametophyte self-

incompatibility
	How can you pollinate a "reluctant" flower?

	April 23
	Cytoplasmic inheritance
	Which parent transmits the organelles?

	April 23
	Draft Midterm paper due IN CLASS

	April 25
	DISCUSSION #3
	

	April 28
	REVISED Midterm paper due IN CLASS FOR A GRADE

	April 28
	Cytoplasmic male sterility
	How is collaboration between mitochondrial & nuclear genes required for pollen function?

	April 30
	Clonal analysis & grafting
	How does "information" move in the plant?

	May 2
	DISCUSSION #4
	

	May 5
	Transposable elements
	How do transposons cause rapid allelic and 

genome structural diversification?

	May 7
	Problem set #3 due in class

	May 7
	Imprinting
	Where/when are alleles from the maternal & 

paternal genomes differentially expressed?

	May 9
	DISCUSSION #5
	

	May 12
	Paramutation
	Can allelic interactions reset gene expression?

	May 14
	Problem set #4 due in class

	May 14
	ABC model of floral form
	How does combinatorial gene action establish 

floral organ identity?   

	May 16
	DISCUSSION #6
	

	May 19
	Anther cell specification
	Without a germ line, how do plants conduct 

meiosis?

	May 21
	Problem set #5 due in class

	May 21
	New tools for plant genetic

& molecular analysis
	High throughput analyses and dissecting single cells.    Guest lecturer Dr. Dave Skibbe

	May 23

May 26
	Memorial Day holiday:   no class the Friday before or the Monday holiday

	May 28
	Problem set #6 due in class

	May 28
	GMO case study:  Bt
	Is a green transgene better than a chemical 

Spray to control insects?

	May 30
	GMO case study:  nutrition
	Golden rice, vitamin E enhancement, etc.-- can technology improve animal & human diets?  What have we learned about plant genetics 

that could be used to design better 

transgenes? To monitor or control (or 

eliminate) transgenes already in use?

	June 2 

& June 4
	Student reports
	Either 10 minutes on lab special project or 
Explicate your final paper thesis
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THE  DAHLIA  LAB – 1 unit
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Dahlias exhibit tremendous diversity of floral and leaf form as well as anthocyanin pigmentation hue, intensity, and pattern.  There is little formal genetic analysis of this fascinating species – we will make a start on answering basic questions about the genetic and environmental regulation of plant color and structure in our lab.  

PHOTOGRAPHY:  Photos are a primary source of data in this lab.  A class digital camera will be available; faculty and TA will also bring cameras, and if you have a camera, please use it.  A card reader will transfer your pictures to the class MAC.  To provide tips on capturing dahlia images, professional photographer Frank Avril  will join us during the labs to help you capture your data.    

http://www.everydayjourney.net/lightbox/index.php?category=gallery/Flora/Dahlias
Stanford media specialist Kim Hayworth will also be available to provide advice on making movies (YOU TUBE?), sound recording, etc.  

LAB ORGANIZATION:  Learning to design data sheets to collect/collate information is a key part of science.  For each lab, we will briefly discuss what needs to be recorded, but you are responsible for “designing” the data collection and statistical treatment.  You may work in groups in the lab as long as each person prepares an independent lab report.  In the first few labs we will pool some of our data from the whole class to get more “robust” numbers on the regulation of anthocyanin pigmentation and on plant growth; these common data can be used to formulate better individual projects later in the course. 

RECORDING DATA & PHOTOGRAPHS:  Each person should keep a lab notebook folder on the lab computer at the greenhouse.  Take photos of everything interesting and put them into your folder.  These folders will be “backed up” periodically onto the class WIKI and Coursework.  Pooled class data will be in a class folder.  You can e-mail yourself materials you need to write you lab reports.  

MUG SHOTS:  We’ll be taking everyone’s picture to post on the WIKI.  Mug shots of the dahlia varieties are available already at http://www.stanford.edu/group/dahlia_genetics/dahlia_database_cultivars.htm
FORMAL LAB REPORTS SHOULD HAVE THESE HEADINGS:  
· Introduction and questions, including a brief summary of a related experiment in the published literature.

· RESULTS:  Experimental set-up with drawing or photo labeled Fig. 1, and succinct statement of your hypothesis or goal. 
· Tabular data including statistical treatments. 
· Pictures to illustrate range of data types, your conclusions, labeled Figure 1, 2, etc.

· CONCLUSIONS:  Did you validate your hypothesis and how do you know that?  What you would do differently next time? 

· Ideas for a follow-up experiment; you may wish to cite a published paper here. 
· References (to 1-2 published papers on the general subject of your experiment). 
· Acknowledgments.   
Reports should be finished within 2 weeks of starting labs 1 through 4.  Lab Reports should be “turned in” on the Class WIKI.  Reports will be graded.  If necessary, the report will be returned to you with questions that must be addressed before the grade is given, i.e. to clarify an ambiguity in the experimental procedure.

MATERIALS:  You’ll have 15 dahlia varieties for the initial lab exercise, and for later labs there are additional examples of these varieties (and you can trade varieties with other students to “specialize” in analysis of certain types).  

FORMAL GENETIC ANALYSIS:  You are encouraged to perform crosses between specific varieties; we’ll harvest and grow your F1 seed for you and let these plants self-pollinate.  Some F1 crosses from summer 2007 will be available in class for evaluation.  As this lab is given in successive years, we’ll build up many crosses for evaluation to make conclusions about the dominance of genes controlling specific traits.  The 2008 lab class is the pioneers in this project!  


PUBLISHING OUR RESULTS:  The long-term goal is to publish papers analyzing the genetic and environmental control of dahlia anthocyanin, leaf shape, and floral form in the standard scientific literature.  Everyone who contributes data that are well-supported with replicates and controls will be an author.

	Date
	Activity

	April 2
	Tour of greenhouse lab --- 184 Stockfarm Road.  Safety training.

	April 9   
	    Is anthocyanin pigmentation regulated coordinately between the 
flower, stem and leaves?  Class will pool observations into one

table during the lab.  

   EXPERIMENT #1  Manipulating DARK vs. LIGHT to determine something about light-induction of stem anthocyanin pigmentation 

in five dahlia varieties.  Take photographs of your plants and of 

the experimental set-up => load into your computer file.
You will need to return to score the results after 1 or several 
days as well as 7 days later.

	April 16
	   Brief reports on Experiment #1 conclusions.  
   EXPERIMENT #2  Manipulate light quality and score 
anthocyanin in stem, leaf, and/or flower in several varieties; use replicated samples of each chosen variety.  Count the number of 

petals in 5 varieties of dahlia for pooled class data.  Are petals 

symmetric?   Is the flower symmetric?  In what ways is each floral form distinctive?  

	April 30
	   Brief reports on Experiment #2 conclusions.  EXPERIMENT #3  Manipulate light, temperature and/or metal ion application to test 
the impact on anthocyanin pigmentation on varieties with bicolored
or variegated (Blackberry Ripple; Dixie’s Winedot) flowers.   
Discuss how to do a clonal analysis of BLACKBERRY RIPPLE; 
number the flowers on several plants (stem # - flower #) and 
start recording pigmentation patterns.  

	May 7
	   Brief reports on Experiment #3 conclusions.   
   EXPERIMENT #4   Formalize the BLACKBERRY RIPPLE analysis 

and compare transposon action to bicolor flower “patterns” 

before and after environmental manipulation.  Does transposon 

timing or frequency change with the environment?

	May 14
	   Brief reports on Experiment #4 conclusions.   Individual project.

	May 21
	   Brief reports on the design of your Individual project.

	May 28
	   Individual project.

	June 4
	Clean up lab; plant extra dahlias outside   PARTY  


Union Jack, a 19th century variety, has dark red zones on the edge of each of the 8 petals, bracketing a pure white zone in the middle of each petal.  Note the deeply lobed leaves.





New variety from Corralitos Gardens.  Fiery red flowers with large leaves.





Blackberry Ripple 
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