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Answer the questions in the space provided and you may also use the back of the page to complete your response. You may use diagrams to assist your answering.

There are 21 questions worth a total of 50 points (plus bonus questions worth additional points). The point value of individual questions appears in parentheses.
1. How do heterosperous plants differ from homosperous plants? (2)
2. Describe the structure of plasmodesmata. What is the name of the associated strand of endoplasmic reticulum? (3)

3. Describe the exploitation of plasmodesmata by plant viruses. (4)

4. Describe the formation of a plant cell wall. How is the middle lamella formed? What is it composed of? How is the Primary cell wall formed? What is it composed of in what proportions? (4)
5. How does galacturonic acid differ from galactose? Where is it found? (2)

6. What role do some microtubules play in cell wall synthesis? (1)

7. What is the composition of secondary walls? (2)

8. The so-called growth equation governs plant cell expansion. Write the equation and name its variables. (3)

9. What are expansins and what do they do? (3) 

10. In plants cell differentiation and tissue development is clearly postionally dependent. 
(a)Describe experimental evidence for this from Arabidopsis root tip development. (3)

(b) What evidence suggests the positional signals in root tips are “top-down”? (1)   
11. Arabidopsis root epidermal cells either develop as trichoblast or atrichoblast cells. What determines the course of their development? (2)

12. In normal development, what signals to apical meristems that they should develop into a leaf primordium? (1)

13. What is skotomorphogenesism and, in bean seedlings, how does it differ from photomorphogenesis? (3)

14. Describe the chromophore of phytochrome. Under what conditions does it isomerize? What are the two isomers called? (3)
15. How were seed lines (e.g. seeds produced by self-fertilization from EMS mutagenized seeds) screened to isolate the hy mutants? (1)
16. What is fluence (units?) and how does it differ from irradiance? (2)

17. VLFRs, LFRs, and HIRs, of which of these does the Bunsen-Roscoe law hold? (1)

18. Describe the very low fluence response(s) (VLFR) of oat seedlings. (2)
19. VLFRs, LFRs, and HIRs, of which of these are red/far-red reversible? (1)

20. High irradiance responses (HIR) by dark grown and light grown plants differ. How so? (2) 

21. How does phytochrome entering the nucleus result in changed gene epression? (4)
BONUS QUESTIONS
a) What is heliotropism? Name an example? (2)
b) Name and describe the test needed to determine if multiple mutants with the same mutant phenotype have a genetic legion in the same gene? (2)

c) Having performed a screen and isolated multiple mutants, and performed the test queried in “b” above, it is generally considered necessary to “backcross” your mutants by crossing them with a wildtype parent, selfing the progeny, and then re-isolating the mutant. Generally this is done multiple times. Why? (1)
