College Biology – Honors

Chapter 14

Human Heredity

· Humans have 46 chromosomes in the diploid condition.

· That’s 23 pairs.

· That is 2n

· That condition originated from the union of male and female gametes, sperm and egg, each having 23 chromosomes (n).

When geneticists make a picture of the 23 pairs lined up in order, it’s called a karyotype.  Recently human chromosomes have been mapped and identified, gene by gene.  It was an awesome task that took over 20 years.  Geneticists still have much to learn about the expression of each gene.


The 46 human chromosomes are divided in 2 categories. They are:

Autosomes –

Sex Chromosomes –

When you study sex chromosomes, you find that male and female sex chromosomes are different.  Male chromosomes are deficient.  Maybe that’s why males are… Well anyway male sex chromosomes look like  Xy,  and female sex chromosomes look like  XX .  That means that all female gametes contain an X sex chromosome.  Male gametes contain 50% X, and 50% y.  So when fertilization occurs in humans the zygote formed will have a 50% chance of being male and a 50% chance of being female. 
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Human Traits

Geneticists use a pedigree to study family history.  See the example on page 342-343 to understand how to read them.  Pedigrees show how a trait is passed through generations of a family.  Some human traits are not so good to have.  So geneticists will make pedigrees of certain bad traits.  These pedigrees combined with principles of probability, help geneticists predict outcomes, which can be very valuable information. 

Some Human Genes
Some of the earliest human genes to be identified were those that determined blood groups.  There are a variety of blood groupings, but the most common are the ABO grouping, and the Rh factor grouping. (usually lumped together)

Rh factor(a certain protein attached to the blood cell) is determined by a single gene.  The alleles are + or –  (+ is dominant)

ABO group is polygenic.  There are 3 alleles, IA, IB, and i.  Each allele produces a different protein antigen on the blood cell.  IA and IB are codominant.

The possible genotypes include:  IA IA,   IA i   = A blood

                                                   IB IB,    IB i   = B blood

                                                    i i,                 = O blood    

                                                   IA IB             =  AB blood

Doctors carefully consider these 2 blood groupings when individuals are receiving donated blood for transfusions.  A person receiving donated blood must receive blood that will not trigger an autoimmune response to foreign protein structures.  This means the body can attack the donated blood causing massive clotting in the blood stream.  Not good! 

Both dominant and recessive genes can cause genetic disorders.  Remember a recessive allele is not expressed in the presence of the dominant allele.  On autosomes 2 recessives are needed to have the trait expressed in the phenotype.  On sex chromosomes, it is possible for 1 recessive to be expressed in the phenotype.  How can this be so?

What actually makes a gene dominant or recessive?  Well dominant and codominant genes will produce a specific protein for a specific effect, and recessive will not produce that protein.

Sex is determined by the sex chromosomes.  Genes on the X and Y chromosome are said to be sex linked.  The Y chromosome is small and has only a few genes.  Consequently, the genes on the X chromosomes in males are usually expressed , even the recessive ones.  Unfortunately there can be some undesirable genes on the X chromosome which are which get expressed (even recessives), like colorblindness, hemophilia, and muscular dystrophy. In males the typical pattern of transmission of these traits is from father (expressed) to daughter (not expressed) to her sons (expressed).

List the symptoms of the following sex-linked diseases.

Hemophilia –

Duchenne Muscular Dystrophy –

Gene disorders are not the only genetic problems.  Sometimes there are chromosomal disorders resulting from the failure of chromosomes to separate during meiosis.  This can happen to older women.  Their chromosomes get sticky and do not separate as they should.  When this nondisjunction occurs some gametes will have abnormal numbers of chromosomes.  The classic chromosomal disorder is Down Syndrome.

What is the chromosome condition in Down Syndrome, and what symptoms are exhibited?

What is the chromosome condition in Klinefelter’s Syndrome, and what symptoms are exhibited?

What is the chromosome condition in Turner’s Syndrome, and what symptoms are exhibited?

So what good is there in knowing about the complete genetic code?  What practical application does it have?  How is this stuff useful?  Well…. where do we start?

Did you know that you can be identified by your DNA.  Criminologists use DNA fingerprinting to identify the perpetrator of a crime.  Geneticists are used to identify the true parents of child (usually in paternity cases).


Did you know that doctors with the help of geneticists can identify certain bad alleles, and can advise prospective parents of possible bad genes in their offspring?

Knowing about the genetic code allows geneticists to fix or replace bad genes, to cure a genetic disorder.  It’s called gene therapy.  Genetic information is also used in the development of new drugs and treatments for diseases. New applications are being developed as you read this!
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