Practice MCQ.  Correc answers in italics

1) In a species of plant, a cross between a homozygous purple-flowered plant and a homozygous white-flowered plant yields all purple-flowered plants. The purple allele is

a) dominant

b) recessive

c) co-dominant

d) incompletely dominant

2) If a person who is heterozygous for polydactyly (an autosomal dominant trait) marries a person who is heterozygous for polydactyly, what is the probability that they will have two children each extra fingers or toes?

a) 0.25

b) 0.56

c) 0.50

d) 0.06

3) The template sequence on a DNA strand is (5')CCTACGT(3').  What will the corresponding mRNA sequence be?
     a) (3')GGATGCA(5')
     b) (3')GGAUGCA(5')
     c) (3')AAGCATG(5')
     d) (3')AAGCAUG(5')

4) A study of a disorder reveals that monozygotic twins are concordant 40% of the time, whereas full siblings are concordant 10% of the time. Which of the following is the best interpretation of this finding?
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The trait has no genetic component.
The trait is completely determined by genetics.
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Genes contribute to the trait, but are not deterministic.
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The trait must be due to the biology of twinning.

5) The phase of mitosis during which chromosomes condense is:
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Metaphase
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Prophase
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Telophase
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Anaphase

6) The karyotype designation 47,XX,+13 designates which of the following:
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A female with trisomy 13
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A female with 13 extra chromosomes
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A female with an enlarged copy of chromosome 13
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A female with extra material on chromosomes 13

7)  From twin studies, the heritability of muscle explosive strength in females has been estimated as:

a) 20%

b) 40%

c) 60%

d) 80%

8) Regarding the R577X single nucleotide polymorphism on the ACTN3 gene, which of the following statements is INCORRECT:

a) The X form of the gene leads to the synthesis of an abnormal form of actinin 3

b) The XX genotype is under-represented in elite power athletes

c) In female sprinters the R and X forms are not in Hardy-Weinberg equilibrium

d) It is a C to T substitution on exon 16

9) A transfer of genetic material between sister chromatids is called:

a) an inversion

b) a duplication

c) a reciprocal translocation

d) a crossing-over

10) If an affected male has affected daughters and sons in about the same number as unaffected daughters and sons, the trait is likely to be an:

a) X-linked dominant trait

b) autosomal recessive trait

c) autosomal dominant trait

d) X-linked recessive trait

Comment.  c) is by far the most likely.  If the affected male is partnered by a carrier female, then autosomal recessive is possible.

11) A case-control association study indicates a 1.6 fold relative risk of diabetes in individuals who carry a specific allele. What is the most reasonable interpretation of this result?
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The allele causes the trait in the study population.
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The allele may not cause the trait, but the gene does cause the trait in the study population.
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The allele is closely linked to another allele that causes the trait in the study population.
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There is an association between the allele and expressing the trait in the population that was studied.

12) 80% of a population can taste phenylthiourea. This is determined by a dominant allele T.  Inability to taste is determined by the recessive allele t.  If the population is in Hardy-Weinberg equilibrium, what proportion will be heterozygous?

a) 60%

b) 16%

c) 44.7%

d) 49.4%
Comment:  key here is to realise that 20% are tt, so prob t allele is SQRT(0.2) = .447.  Prob T therefore .553.  Prob Tt is 2*.447*.553 = 0.494

13) The best estimate for the number of human genes is:
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