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T ork D irigés # 1
THEME # 1: VARIATION

Define: polymorphism, polymorphic locus, ear of genetics, haplotype

1. Describe the polymorphic markers of DNA
2. List and describe the different types of mutations according to their physiological effect

EXERCISE 1
The enzyme profiles below are the results of an electrophoresis of a sample of 50
individuals taken at random from a population. The proteins extracted from the tissue
samples of each individual were separated by electrophoresis. 5 enzymatic activities were
revealed (gels A to E). Crossbreeding experiments have also shown that the differences in
enzyme migration were due in each case to alleles of a single gene. The population is
diploid and the crosses are panmictic. Each of the 5 enzymes is either monomeric or
dimeric.

a) Which enzymes are monomeric, which are dimeric? Which ones do not have a clear
profile regarding this question?
b) How many alleles are electrophoretically distinct for each gene?
c) What is the allelic frequency at each locus?
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d) What are the polymorphic genes in this sample?
e) What is the average rate of heterozygosity for each gene? What is the average
heterozygosity rate for the 5 genes?

EXERCISE 2
In Kenya, four out of a hundred children are homozygous for the sickle cell mutation βS
and suffer from sickle cell anemia a few months after birth (at birth 50% of hemoglobin is
still of the fetal type).
Question 1: what can be estimated from the genetic composition of this population at the
different hierarchical levels of diversity? A cord blood analysis was also carried out on a
random sample of newborns, showing that 64% of children have only hemoglobin A, 4%
have only hemoglobin S, the others being carriers of the two types of hemoglobin.
Question 2: does this additional information make it possible to answer question 1 more
precisely?

EXERCISE 3
We conducted the study, Drosophila melanogaster, the Varian ts e lectrophorétiques
related to gene encoding an enzyme E. The study revealed the following 6 electrophoretic
mobility phenotypes:

Analysis of a sample of 500 females and 500 males extracted from a natural population
provided the following phenotypic distribution:

Question 1: does the observation of the different phenotypes of electrophoretic mobility
make it possible to locate the E gene on a particular chromosome?
Question 2: can these observations be compatible with the existence, in the population,
of an amorphous mutated allele (without expression, therefore no product)?
Question 3: can we estimate the genetic composition in each of the sexes?
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EXERCISE 4
The gene that codes for phenylalanine hydroxylase (PAH) is located on the long arm of
chromosome 12 (band 12q23.2). It is 90kbp long and contains 12 exons. The corresponding
mature mRNA is 2.4kbp. There are currently known 463 different forms (alleles) of this gene,
which may or may not cause modified phenotypes.

Table: Distribution of most allelic forms of the P AH gene .

1. Explain what each of these mutational types consists of.

2. Do they define themselves at the DNA level or in the consequences at the protein
level? In conclusion make a table of the modifications of DNA and the
consequences which they involve on a protein
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