Internet Assignment: Gene Expression
Name: ________________________________________ Date: ___________________
http://www.hhmi.org/biointeractive/media/DNAi_watson_basepairing-lg.mov

1. What kind of an arrangement did Jim (James) Watson want with his molecules? 
2. On what date did Watson discover this wonderful symmetry, and what symmetrical shape is he reffering to? 
http://www.hhmi.org/biointeractive/media/rnafold-lg.mov
3. Watch this short animation, and in your own words explain what allows RNA to be a biocatalyst rather than just an informational molecule
http://vcell.ndsu.edu/animations/transcription/movie-flash.htm
4. What are the key factors in transcription? 
5. Use the chart below to identify whether each region is upstream or down stream
	Region of DNA
	What is it
	Upstream or downstream

	Transcription unit
	
	na

	TATA Box
	
	

	Enhancer
	You will need to look this up

	


6. What is the largest of the general transcription factors called

a. what component of it binds the DNA, 
b. and what does it use to position itself

7. Describe the components of the mature transcription complex. 
8. Is transcription endergonic or exergonic ?
9. Bonus* What is the difference between a general transcription factor and a specific transcription factor (you will need to look this up)?

http://vcell.ndsu.edu/animations/mrnaprocessing/movie-flash.htm
10. What are the key steps in mRNA processing?
11. What factors are involved in processing?
12. When is a methylated cap added to mRNA?
13. Describe the entire process in your own words of adding the poly-A tail, beginning with cleavage factors and how they recognize where to bind
14. What does the mRNA do after addition of the poly-A tail?
http://vcell.ndsu.edu/animations/mrnasplicing/movie-flash.htm
1. Before you start, which bases are purines and which are pyrimidines?
2. What are the key factors involved in RNA splicing?
3. List the 4 signals that exist in the intron that signal splicing
4. What defines the beginning and end of the intron?
5. Where does the spliceosome initially bind on the RNA, and what does this cause the RNA to do?
6. What is an intron?
7. What is the process of removing an intron called?
8. What is the 1st cleavage site on the mRNA?
9. What is a lariat, and why do they say the mRNA forms one?
10. What is the next cleavages site?
11. What happen to the exons?
12. What happens to the remaining intron?

http://vcell.ndsu.edu/animations/translation/movie-flash.htm
1. What are the 4 key factors involved in translation?
15. List the 3 stages of translation
16. What is at the 5’ end of mRNA? _______________________________ The 3’ end?_____________________

17. How does initiation begin?
18. What is the significance of the anticodon?
19. What is the start codon, and the corresponding amino acid/
20. In what order do the following factors bind, Large ribosomal subunit, small ribosomal subunit, tRNA
21. Using the terms P site, A site and E site (for exit site), describe how mRNA moves through a ribosome, and how amino acids are linked together in Elongation.
22. How is termination accomplished?
http://www.youtube.com/watch?v=4PKjF7OumYo
23. What kind of protein molecule is DNA wrapped around?
24. What is a nucleosome?
25. Nucleosomes are packaged into a thread known as what?
26. Chromosomes can be seen in the nucleus of dividing or nondividing cells?
27. In what kind of time is transcription happening?
28. What protein is being translated?

Critical Thinking

29. Knowing what you know about DNA packaging, synthesis, and transcription, hypothesize 

a. What is easier transcribed into RNA, chromatin or chromosomes?
b. Why DNA is not visible during S phase of mitosis, but is visible during prophase (think about part a as a clue)?
c. Why are chromosomes not always present, and in fact only present during mitosis?
d. Why are chromosomes more conducive to mitotic cell division than chromatin?
30. Chemistry Connection: Why do you think Watson wanted a Hydrogen pointing to a nitrogen?

