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Protein Synthesis Worksheet

1. Distinguish between the "one gene~~one enzyme" hypothesis and the "one gene~~one polypeptide" hypothesis and explain why the original hypothesis was changed.
Not always a complete enzyme or protein that is produced.  A polypeptide can join with other polypeptides to form a complete protein (Quaternary structure) as well as some genes can produce multiple polypeptides through alternative splicing.
2. Explain how DNA differs from RNA.
DNA contains thymine not uracil as in RNA

DNA contains deoxyribose as the 5 carbon sugar, not ribose as in RNA

DNA is double stranded, RNA is single stranded
3. Explain how information flows from gene to protein.  Describe in detail the role of RNA polymerase, Spliceosomes (snRNPs), Codons, Ribosomes, and tRNA.
When a signal reaches a cell to produce a particular protein, the information stored in DNA is transcribed into a strand of mRNA.  The mRNA when mature, is released through a nuclear pore to find a ribosome.  At the ribosome the information is translated into a polypeptide (protein chain).  This protein is then folded to activate.  This activated protein now carries out the trait.
RNA polymerase:  Transcribes DNA to mRNA 

Spliceosomes (snRNPs):  Removes the introns and splices the exons together in RNA

Codons:  Codes for particular amino acids on mRNA

Ribosomes:  Translates mRNA into a protein, site of protein synthesis

tRNA:  Transports amino acids from the cytoplasm to the ribosome
4. Define codon and explain what relationship exists between the linear sequence of codons on mRNA and the linear sequence of amino acids in a polypeptide
Codons:  Codes for particular amino acids on mRNA

The order of the codons also is the order of amino acids for a particular polypeptide that is coded for
5. Explain how RNA polymerase recognizes where transcription should begin.
Location of the promotor sequence of a gene and transcription factors.
6. Give 3 examples of specific mechanisms of protein regulation in eukaryotic cells and discuss how they each regulate protein synthesis.

Promotor:  increases RNA polymerase binding
Enhancer:  increases transcription

Acetylation: increases transcription

Methylation:  inhibits transcription

RNA editing:  removes introns

Alternative Splicing:  editing in different ways to get new/different RNA/polypeptides

mRNA degradation:  targets RNA for destruction (siRNA)

RNA processing:  GTP cap or Poly-A tail
7. Distinguish among mRNA, tRNA, and rRNA
mRNA : contains the message for a polypeptide from DNA.  Arranged in a 3 nucleotide sequences call codons

tRNA:  contains a specific triplet (anticodon) that pairs with a codon on mRNA.  It carries the specific amino acid the codon codes for.

rRNA;  large and small subunits on a ribosome that assist during translation
8. Given a sequence of bases in DNA, predict the corresponding codons transcribed on mRNA the and the corresponding amino acids
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 TAC  GTC  AGG  CTA  TCT  CAC  ATT 
                   5’   AUG CAG UCC  GAU AGA GUG UAA 3’


Start-Glu-Ser-Asp-Arg-Val-Stop
B) ATT   GGG  CCC   AGG  CTA

                    5’ UAA    CCC  GGG   UCC  GAU 3’



Stop
Pro   Gly    Ser   Asp
9. What codon codes for the start of protein synthesis?  Which amino acids have the greatest number of codons?
UAG,  Leucine, Serine, and Arginine all have 6
10. Describe the difference between prokaryotic and eukaryotic transcription and translation.
Prokaryotes

Translation begins as soon as transcription begins

Eukaryotes

Transcription produces Pre-mRNA which has introns that need to be removed

Mature mRNA contains cap and poly-tail to prevent degradation in the cytoplasm
11. Describe some biological functions of introns and gene splicing
snRNP’s (snurps):  join together to form a spliceosome that allows for introns to be removed from a strand of mRNA.  This allows for alternative splicing to also occur, which allows exons to be shuffled.
12. Describe the different types of mutations.

Substitutions: A change in any single nucleotide of a DNA sequence 

Deletions: The loss of one or more nucleotides in a DNA sequence 

Insertions: The addition of one or more extra nucleotides in a DNA sequence

There are 4 possible results:

1) Silent mutation: The mutation does not result in a change the amino acid sequence. 
2) Missense mutation: A mutation that causes one amino acid in the protein sequence to be changed to a different one. 
3) Nonsense mutation: A mutation that results in a stop codon where there used to be a codon for an amino acid. This results in translation being stopped before the primary structure of the protein is complete.

4) Frameshift mutation: A mutation of an insertion or deletion where the sequence is completely different from the where the change occurred.
13. Explain why base-pair insertions or deletions usually have a greater effect than base-pair substitutions
They cause frameshift mutations that change all amino acids from the point of the mutation on.
14. Differentiate introns from exons.

Introns are non-coding

Exons- are coding (expressed)
15. What are 5’ and 3’ UTR’s.

The untranslated sections (Beginning and End of mRNA)
16. What is the significance of alternative RNA splicing?
Allows for a single mRNA to produce proteins of different sizes thus have different functions
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