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Biology 349: Plant Physiology


Name ________________________
2nd in-class examination





November 18, 2016
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 xx questions worth a total of 50 points (plus a couple of bonus questions). The point value of individual questions appears in parentheses.

1. Two receptors are thought to be involved in aspects of the response to GAs by aleurone cells leading to the release of amylase by these cells. One of these is thought to be located in the cell membrane. What evidence supports this contention? (1)
2. Binding to this membrane receptor is thought to lead to exocytosis by amylase containing vesicles. Describe the pathway involved. (5)

3. Name the other GA receptor (the one not located in the membrane). (1)

4. Binding to this receptor is thought to lead to the removal (through the ubiquitination pathway) of what transcription factor? (1)

5. Transcription of what gene is up-regulated as a consequence (of the removal of that transcription factor)? (1)

6. The discovery of cytokinins is credited to Folke Skoog and his co-workers. Describe the assay system they used to find compounds active is inducing cell division in plants. (2)

7. The most active cytokinin found by Skoog does not naturally occur in plants. What is its name and from what source did Skoog isolate it? (2)

8. All cytokinins are derivatives of what N-containing compound? (1)

9. The growth of plant cells in culture varies greatly depending on the ratio cytokinin to auxin. Explain. (3)

10. Agrobacterium tumefaciens transforms plant cells with what genes? (3)

11. Dimitry Neljubow used the “triple response” of dark grown pea seedlings to isolate the plant hormone ethylene. From what did he isolate it? What is the triple response?  (4)

12. Describe the two screens used to find mutations within ethylene signal transduction and name the mutants found with each. (3)

13.  More is probably known about how ABA causes guard cell shrinkage in Arabidopsis than is known about any other signal transduction pathway in plant biology. Outline the events that ABA triggers in a guard cell from receptor binding (where?) to solute loss (what solute(s)?). Indicate what evidence supports various elements (steps) of the pathway. (12)
14. Describe the role of strigolactones in apical dominance. (3)

15. Flowering in many plants is controlled by day length. Describe what simple experimental evidence supports an oscillator hypothesis and rejects an hourglass hypothesis for the control of flowering by day length. (3)

16. Explain the role of CO, FT, and FT genes and their transcription and translation in the control of flowering in Arabidopsis. (5)

Bonus points:
1) Which plant physiologist placed fourth in the 1500-meters race in the 1932 Olympic Games in Los Angeles? (1)

2) For what country did he compete? (1)   

3) The gene product of the gene mentioned in question 5 was first detected by means of a “pull-down assay”. Describe how this assay is performed. (3)

