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Lab 12: Transcription and Translation
Pre-Lab Questions
1. What is a gene? Describe the function, structure, and location within the cell.
A gene is a hereditary unit of the cell that is basically found in the nucleus of the cell. The gene is made up of particular nucleotide sequence know as DNA. 

2. What are the three stop codons? What is the start codon?
The stop codon or the termination codons are the triplet within a messenger RNA that functions to signal termination of the translation into proteins. They include the ‘UAG, UAA and UGA. The start codon is the AUG

3. Compare and contrast bacterial and eukaryotic ribosomes.
The main functions of ribosome are protein synthesis. Among the differences between bacterial and eukaryotic ribosomes Is that eukaryotic ribosomes are larger, have membrane bound nucleus, Consist of RNA and protein. The other differences between these two ribosomes are that bacterial had 30S and while eukaryotic has 50S subunits, have 21 proteins in the small subunit and 31 proteins in the large subunit. The only common traits however is that they both have two subunits, consist of RNA & protein, and have three tRNA binding sites
.
Experiment 1: Transcription
Data Tables and Post-Lab Assessment

Lab Questions
1. Transcribe the following DNA sequence:
Hb A: 
5’ AGT AAC GGC AGA CTT CTC CTC AGG AGT CAG GTG CAC CAT 3’

UCA UUG CCG UCU GAA GAG GAG UCC UCA GUC CAC GUG GUA

2. Translate your new RNA sequence using the genetic code. Remember that when determining your amino acid sequence, the RNA sequence is read from 5’ to 3’.

Note: the first amino acid will be Met.
Met-Val-His-Leu-Thr-Pro-Val-Glu-Lys-Ser-Ala-Val-Thr

3. Transcribe the following DNA sequence.
Hb S:  
5’ AGT AAC GGC AGA CTT CTC CAC AGG AGT CAG GTG CAC CAT 3’
UCA UUG CCG UCU GAA GAG GAG UCC UCA GUC CAC GUG GUA

4. Translate your Hb S transcript.

Note: the first amino acid will be Met.


Post-Lab Questions
1. How long are each of your peptide chains (how many amino acids are present)?



2. What differences exist between your two transcripts? What about your translated product?



3. Hb A represents a section of the 626 base normal hemoglobin beta mRNA sequence. Hb S is from the sickle cell hemoglobin. Is the mutation found in sickle cell hemoglobin a point mutation or a frameshift mutation?  
Frameshift mutation
4. Does the sickle cell mutation result in a missense mutation, silent mutation or nonsense mutation? Why?
Missense mutation. In sickle cell, a different amino acid; valine in place of glutamic acid is incorporated at the corresponding site in the protein molecule leading to abnormal protein function. 
Experiment 2: Genetic Mutations
Data Tables and Post-Lab Assessment

Lab Questions
1. Translate the following sequence.

5’ AUG GAG GUC UUU AAG AGA CAU UUA GAU GUA GCC CUU AGU GAU GUU UAG 3’
 
2. Create one or more point mutations in this sequence.
5’ AUG GAG UUU AAG AGA CAU UUA GAU GUA GCC CUU AGU GAU GUU UAG 3’ deleted
5’ AUG GAG GUC UUU AAG AGA CAU GCU GUA GCC CUU AGU GAU GUU UAG 3’ iNSERTTED

5’ AUG GAG GUC UUU AAG AGA CAU UUA GAU GUA GCC CUU AGU GAU GUU UAG 3’
 
4. Translate your mutated sequence.
Original Sequence
       AUG GAG GUC UUU AAG AGA CAU UUA GAU GUA GCC CUU AGU GAU GUU UAG
Mutated Sequence
       AUG GAG GUA UUU AAG AGA CAU UUA GAU GUA GCC CUU AGU GAU GUU UAG
 
5. Now create a frame shift mutation by adding one or more bases.
AUG GAG GUC UUU GCA AAG AGA CAU UUA GAU GUA GCC CUU AGU GAU GUU UAG
 
8. Align the amino acid sequences that you determined for each of the four transcripts.
1 met glu val phe lys arg his leu asp val ala leu ser asp val STOP      ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 
2 ___ met glu val leu lys arg his leu asp val ala leu ser asp val STOP     _ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 
3 ____ __ met glu val phe asn glu thr phe arg cys  ser   __ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 
4 ____ ___ met glu val leu arg asp ile STOP  _ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 
 
 
 
Post-Lab Questions
1. How does each of your mutations affect the amino acid sequences? Are the mutations missense mutations, silent mutations or nonsense mutations?
5. Point mutation?
A point mutation only affects a single nucleotide or nucleic acid. It may normally involve the replacement of a single base pair causing nonsense mutations. 
5. Frameshift-insertion?
Like its name, a frame shift- insertion is caused by insertion of single or multiple base pair in a DNA sequence. The frame shift insertion normally causes both silent and missense mutations
5. Frameshift-deletion?
Frame shift- insertion is caused by deletion of single or multiple base pair in a DNA sequence. The frame shift deletion normally causes both silent and missense mutations

1. What differences did you notice between the point mutation and the frameshift mutations?
Generally, point mutations are caused by malfunction of DNA replication and include single nucleotide changes while frame shift mutations occur as results of insertion or deletion of three nucleotide that do not alter the reading frame. 

1. Is it possible to determine the DNA sequence from the following amino acid sequence?: Leu Pro Arg.  Why or Why not?
No. Although it’s possible to determine the mRNA of each of the sequence above, getting the DNA sequence is problematic due to insertion and deletions that occurs during transcription and translations. 
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