Fundamentals of Cell Biology	Ch 3 Worksheet: Transcription and mRNA Modification
Learning Outcomes: 
I. Describe the proteins/enzymes involved in the process of transcription, be able to identify the promoter region, the start site and be able to generate the mRNA from a given DNA strand. 
II. Describe the three RNA modifications in eukaryotes and their functions. Describe the process of splicing and explain how alternative splicing can result in multiple mRNAs and therefore different proteins.

1) a. What is the first transcription factor to bind to the promoter region of DNA? 

b. What does this transcription factor contain that allows recognition of the promoter region?

2) What is/are the role(s) of TFIIH in the initiation of transcription?


3) Written is a section of  DNA containing the promoter region. 

5’   ATAGGCCTAAGGCGGTTAACCGACGTTTATAGCGTTC   3’
3’   TATCCGGATTCCGCCAATTGGCTGCAAATATCGCAAG   5’


a. Highlight the TATA box 
b. Label the non-template strand
c. Using an arrow, show the direction of transcription (what direction the RNA polymerase would travel) on the DNA strand provided

4) List the three types of mRNA processing events (also called RNA modifications) that have to happen before mRNA can be exported from the nucleus. Make sure to describe one function for each in the table provided.

	RNA Modification
	Function/Role of Modification

	
	

	
	

	
	


5) The diagram below is of a pre-mRNA. 

pre-mRNA:   Exon 1—Intron 1—Exon 2—Intron 2—Exon 3—Intron 3—Exon 4

Which of the following represents a possible mature mRNA if splicing and/or alternative splicing has occurred? (mark all that apply)

a. Exon 1—Intron 1—Exon 2—Intron 2
b. Intron 3—Intron 2—Intron 1
c. Exon 1—Intron 1—Exon 2—Intron 2—Exon 3—Intron 3—Exon 4
d. Exon 1—Exon 3—Exon 4
e. Exon 1—Exon 3—Exon 4—Exon 2
f. Exon 1—Intron 1—Exon 3—Intron 3—Exon 4
g. Intron 1—Intron 2—Intron 3
h. Exon 1—Exon 2—Exon 3—Exon 4
i. Exon 1—Exon 2—Exon 4
j. Intron 1—Intron 3


6) The diagram below is of a pre-mRNA. 

pre-mRNA:   Exon 1—Intron 1—Exon 2—Intron 2—Exon 3

a. If each exon is 15 nucleotides long and each intron is 10 nucleotides long, what is the longest possible mRNA produced from the pre-mRNA (in # of nucleotides)?
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b. [bookmark: _heading=h.iwbnz3nm7rdq]If each exon is 15 nucleotides long and each intron is 10 nucleotides long, what is the shortest possible mRNA produced from the pre-mRNA (in # of nucleotides)?

