Answers to Review Questions - Chapter 12

1. What are the relationships among loci, genes and alleles?

Loci are the physical locations of the genes on the chromosome.  These may be physically mapped, aided by the stained banding patterns on the chromosome.  A gene is a stretch of DNA that codes for a particular protein.  Alleles are alternative forms of the gene; in a homologous pair, the alleles may be the same (homozygous) or different (heterozygous).

2. How do scientists use a two-point test cross to detect linkage of genes? 

Two-point test crosses to observe linkage may be done by crossing heterozygous organisms (heterozygous for two traits) with homozygous recessive organisms.  If the expected results vary from the actual results, then independent assortment is not shown and linkage is indicated.  The term two-point refers to the alleles at two separate loci.

3. What is the difference between incomplete dominance and codominance?

Incomplete dominance results when neither allele is dominant to the other and the phenotype is intermediate.  Codominance results when the offspring has characteristics of both alleles.  

4. An inherited trait among humans in Norway causes affected individuals to have very wavy hair, not unlike that of a sheep.  The trait, called woolly, is very evident when it occurs in families; no child possesses woolly hair unless at least one parent does.  Imagine that you are a Norwegian judge, and a woolly-haired man comes before you to sue his normal-haired wife for divorce because their first child has woolly hair but their second child has normal hair.  The husband claims this constitutes evidence of his wife's infidelity.  Do you accept his claim?  Justify your decision. (Show your work…)

Wooly is dominant - W

Normal is recessive - w

Wife genotype - ww

Husband genotype - WW or Ww
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all offspring would be wooly

50% would be wooly-haired







50% would be normal-haired

I would not accept the husband's claim - if he is heterozygous for wooly hair (Ww), he could have a child with normal hair.

5. In human beings, Down syndrome, a serious developmental abnormality, results from the presence of three copies of chromosome 21 rather than the usual two copies.  If a female exhibiting Down syndrome mates with a normal male, what proportion of her offspring would you expect to be affected? (Show your work…)

Female's cells - three chromosome 21 - ccc

Female's gametes - cc and c

Normal male's gametes - c and c
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50% of the offspring would have 3 copies of chromosome 21, and therefore, would have Down syndrome.


(This could also be done using #s, as in three 21s to represent Down syndrome)

