Allele variants and ADH enzyme activity

Adh-S and Adh-F are two alternative forms of the same gene, Adh. These are known as alleles, and code
for the enzyme alcohol dehydrogenase (ADH) in natural populations of Drosophila melanogaster.
Adh is said to be polymorphic.

Answer the questions below to identify where Adh-S and Adh-F differ at the genetic level and determine
what effect this may have at the protein level.

1. The coding DNA strand below represents a section of the nucleotide sequence that codes for
the Adh-S allele of the Adh gene.

DNA (coding strand) CACAAGTTCAACTCCTGG

DNA (template strand)

mMRNA strand

Amino acid sequence

a. Determine the mRNA sequence from the coding DNA strand. Divide the sequence into triplet bases

to help you.
b. Using the genetic code table, write out the sequence of amino acids for which the mRNA codes.

c. State the name of the process occurring in the cytoplasm that gives rise to a polypeptide chain.

2. The coding DNA strand below represents the same section as above, but this time coding for
the Adh-F allele of the Adh gene.

DNA (coding strand) CACACGTTCAACTCTTGG

DNA (template strand)

mMRNA strand

Amino acid sequence

a. How do the nucleotide sequences coding for ADH-S and ADH-F differ? Underline the differences on

the DNA coding strand.
b. Do these base changes affect the reading frame? What type of mutation is this?

c. Write out the sequence of amino acids for which the mRNA codes. What effect does the first

mutation have on the polypeptide chain? How about the second mutation?

3. Suggest what effect the allele variants (Adh-S and Adh-F) may have on the final protein
product.
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