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Biology 349: Plant Physiology


Name ________________________
2nd in-class examination





October 24, 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. The hy4 mutant has been renamed cry1.  What is the phenotype of this mutant? What is the function of CRY2 gene product? (4)

2. Photosynthesis is known to result in stomatal opening. Describe evidence that there must also be a separate (non-chlorophyll) blue-light photoreceptor driving stomatal opening.   (2)

3. Describe, step-by-step, the events of guard cell swelling (e.g. accumulation of osmolites and membrane transport). (4) 
4. Describe the screen used to isolate the npq1 (non-photochemical quenching) mutant. Explain why this mutant is also deficient in stomatal opening. (4)
5. The npq1 mutant has been used to provide evidence for the identity of a blue light receptor for stomatal opening. Explain. (2)

6. What is fusicoccin and what does it do? (2)

7. There are three commonly occurring natural auxins and numerous synthetic ones with many of these not having close chemical relationships. Nevertheless, all auxins have a couple of similarities. Explain. (2)

8. Where in plants is (are) the principle site(s) of auxin synthesis? (1)
9. Auxins are known to control cell expansion in stems and roots (and coleoptiles). List other “things” that auxins do. (5)

10. You transform a tobacco plant with the DR5::GUS fusion gene. Growing the plant, you prepare a slide of a bleached young developing leaf. Applying the GUS substrate, irradiating your leaf with UV, you see some fluorescence through the microscope. What color is the fluorescence and where (in the leaf) is it likely to be coming from?  (3)

11. There are two proteins for which evidence exists for their roles as receptors. One of these is TIR1. Where is it found? Describe its function. (4)

12. What is the other putative auxin receptor and where is it found? (2)
13. Outline the currently accepted model for auxin transport naming the transporters involved, indicating the relevant pHs, and indicating the form (IAAH or IAA-) involved at each point. (6)
14. What are TIBA and NPA and how do they differ from NOA? (2)

15. Where do PIN proteins accumulate in the presence of brefeldin A? (1)

16. In plant roots what entities (in what cells) are the statoliths involved in plant root gravitropism. (2)

17. In plant root gravi-response, what events occur first following a reorientation of a root from the vertical to the horizontal? (3)
18. What class of plant hormone is this? (1)[image: image1.png]



Bonus points:

1. You prepare protoplasts from leaf guard cells and attach one to a patch-clamp in “whole-cell” mode. The media in the recording chamber and in the patch electrode are the same and the voltage is clamped to 0 mV. You add fusicoccin to the recording chamber. What would expect to happen (to the recorded current). Why (4)

2. Name one “auxin-type” herbicide and describe its principle use. (2)

