Problem Set 1


Genetics and Human Variation
I. Below is a fragment of a DNA sequence and also the primary structure of a polypeptide that somehow relates to this sequence:

DNA:

AACATCATTTCTGCTAAATTATTGACATGAAAACACTGGAGAGTGCCACCTTCATG

polypeptide:

met-lys-cys-phe-his-glu-lys

Based on the table of mRNA codons (see p.26 in Jobling et al. or Google) answer the following questions:

1. Determine whether this is a sense or an antisense strand

2. Locate its 3’ and 5’ ends

3. Locate coding and non-coding areas (introns and exons)

4. Draw a diagram showing the sequence of pre-mRNA before splicing and mRNA after splicing, as well as complementary tRNA in a proper order, carrying proper aminoacids.

5. Suggest 4 different point mutations (2 transitions and 2 transversions) in the DNA sequence that could happen inside the exons, but would have no effect on the primary structure of the polypeptide.

6. Suggest 3 different point mutations that each would change one of the amino-acids to leucine. Indicate whether these are transitions or transversions.
II. TLR2 is a key receptor of innate immunity.
Characterize each nucleotide substitution between Homo sapiens and Sus scrofa as to its type:

Substitution position
Actual change

transition/transverision
codon position

synonymous/non-synonymous

e.g. 
72  


a>c 

transversion    


3   


synonymous   

- and continue translation of the proteins below using the ‘universal’ nuclear genetic code from your book. or google:
         1         2         3         4         5         6

123456789012345678901234567890123456789012345678901234567890

Homo sapiens
ATGCCACATACTTTGTGGATGGTGTGGGTCTTGGGGGTCATCATCAGCCTCTCCAAGGAA

 M  P  H  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  

Sus scrofa
ATGCCATGTGCTTTGTGGACAGCATGGGTCTTGGGGATTGTAATCAGCCTCTCCAAGGAA

 M  P  C  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  

III. Myosin gene mutation (MYH16) correlates with anatomical changes in humans that occurred after the lineages leading to humans and chimpanzees diverged. The gene is transcribed in both species in the masticatory muscles. Due to certain changes in the human lineage that you will need to determine, the individual sizes of masticatory fibers and an entire masticatory muscle changed in humans. Examine the alignment below and describe how the primary structure of the protein was affected by this mutation. Speculate as to how these changes might have affected muscle size and function.
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