Bio350M/388M-Plant Molecular Biology 
     EXAM I




Fall 2004
Instructor: David Herrin

Name ______________________________________________________. For questions 1- 20, select the best answer and bubble it on the answer sheet; each is worth 2 points.
1. Which of the following is not a type of plastid?


a. proplastid


b. amyloplast


c. chloroplast


d. tonoplast


e. etioplast

2. Plastids are formed by


a. budding from other plastids


b. de novo synthesis 

c. division of a parent plastid


d. both b and c

3. In Chlamydomonas, chloroplast DNA is inherited primarily from  


a. the mating type (mt) + parent


b. the mating type (mt) -  parent


c. the maternal parent


d. both a and c 


e. both b and c

4. Nuclear genes are inherited in Chlamydomonas primarily  


a. from the mt + parent


b. from the mt -  parent


c. from both parents equally


d. as a 2:2 ratio in the meiotic products 
5. The smallest chloroplast genome known is 70 kilobase pairs and is from 


a. Epifagus virginiana

b. beechdrops 


c. a parasitic plant


d. a non-photosynthetic plant


e. all of the above

6. True or False. There are no other types of genes in chloroplast genomes other than those needed for photosynthesis or genetic functions.


a. True
b. False

7. Which of these eukaryotic organisms got their chloroplasts by secondary endosymbiosis?

a. green algae (chlorophytes)


b. euglenoids 


c. dinoflagellates


d. both b and c


e. all of the above

8. True or False. Cryptomonads can be considered as having 2 separate nuclear genomes.

a. True
b. False

9. True or False. The mitochondria and chloroplasts of angiosperms have a similar RNA polymerase.


a. True
b. False

10. Which of the following is true for the PEP RNA polymerase?


a. the core proteins are plastid encoded


b. the promoter recognized by this RNAP is 7-10 bp in length


c. it is more important during early plastid development than in mature chloroplasts 


d. it is insensitive to rifampicin 


e. none of the above are true

11. The inverted repeats just downstream from chloroplast protein encoding genes act 


a. to trigger transcription termination


b. in cis 


c. in trans

d. together with trans-acting proteins


e. b and d 

12. Chloroplast and mitochondrial genomes of plants contain which of the following types of introns


a. group I  

b. group II


c. trans-spliced


d. both a and b

e. all of the above

13. True or False. Group I introns lacking an ORF undergo intron homing.


a. True
b. False  

14. In group II intron homing, the complex that catalyzes insertion of the intron into the target is


a. the intron RNA


b. the RT protein encoded by the intron’s ORF


c. the RT and Enase proteins encoded by the intron

d. the RNP containing the intron RNA and intron-encoded protein


e. none of the above

15. True or False. Self-splicing introns do not need help from proteins to splice efficiently in vivo.


a. True
b. False

16. Translation of the chloroplast rbcL mRNA is promoted by


a. light acting via ferredoxin and PDI


b. the SS (or SSU) subunit from the cytoplasm


c. increased degradation of the LS protein


d. chlorophyll 

17.  Which of the following is/are true regarding plant (or algal) mitochondrial DNA


a. lower copy number per organelle compared to chloroplast DNA


b. can consist of multiple circles 


c. can have scrambled ribosomal rRNA genes


d. inherited maternally in angiosperms

18. True or False. Some angiosperm mitochondrial tRNAs are actually encoded in the chloroplast where 
they are synthesized and exported to the cytoplasm and then imported into the mitochondria.

a. True
b. False

19. Which of the following did not contribute to the expansion of mitochondrial DNA that occurred in the evolution of angiosperms from primitive land plants like liverwort. 


a. increased numbers of genes


b. more introns


c. chloroplast DNA sequences


d. nuclear DNA sequences

20. Which of the following are features of RNA editing in plant mitochondria


a. occurs in angiosperms but not liverwort


b. involves mostly C ( U changes


c. all RNAs are edited


d. editing improves the RNAs (and proteins encoded by them)


e. all the above are true

21. (15 pts) Define or describe the following: 

1. trans-splicing -
2. RT-

3. psbA -

4. wobble (or 2 out of 3 hypothesis)- 

5. Toc-

6. chaperones -

Choose 3 of the following 4 questions to answer (they are worth 15 pts each):

22. Compare the splicing mechanisms for Group I and Group II introns.

23. Describe the steps involved in the transport of pre-plastocyanin from the cytoplasm to the thylakoid lumen.

24. How does light increase translation of the chloroplast psbA mRNA? 
25. What are the three pathways for transporting proteins across (or into) thylakoid membranes? What are features of each? What is a representative protein that is transported via each pathway?  
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