Classical (Mendelian) Genetics

You will find several additional helpful documents at http://www.cod.edu/people/faculty/fancher/genetics/

I. Sexual Reproduction
A. Adults have two sets of chromosomes (a condition we call diploid).  In humans, one set of chromosomes has 23 chromosomes, so humans have 23 pairs of chromosomes, for a total of 46.  Other species have other chromosome numbers.
1. Female mammals have 22 pairs of autosomes plus one pair of X chromosomes (sex chromosomes)
2. Male humans have 22 pairs of autosomes (just like females) plus a mismatched pair of sex chromosomes (one X and one Y).  The Y chromosome is the normal sex determiner in mammals.  To be male, ad mammal must have a normally functioning Y chromosome.  Without a Y, or with a Y which doesn’t function properly, a mammalian embryo will automatically develop into a female.  Female is the default gender for mammals.
B. Since genes are carried on chromosomes, this means adults also have two of every gene.
C. The body of an adult human being is composed of 60 to 100 trillion somatic (body) cells.  The germ line cells develop in the gonads (testes in males; ovaries in females)
D. In post-pubescent females, these germ line cells produce mature ova (eggs) at a rate of one or two a month.  These are the female gametes.  They contain one set of chromosomes (and thus one set of genes) each.  These gametes are haploid.

E. In post-pubescent males, these germ line cells produce sperm essentially constantly.  These are the male gametes.  They contain one set of chromosomes (and thus one set of genes) each.  These sperm are haploid.

F. Sexual reproduction occurs when a sperm and an egg perform fertilization, forming the first cell of a new individual (called a zygote).  Fertilization results in the combining of the chromosomes of the sperm with those of the egg.  Thus the zygote has two sets of chromosomes (and two sets of genes), one set from each parent.

II. Lynn’s Rules for Pedigree Analysis

A. Every gamete contains exactly one allele for every gene.  [Exception:  sex linked genes in males]

B. Any individual who shows the recessive phenotype must be homozygous recessive.

C. Any individual with a homozygous recessive offspring must possess at least one recessive allele.

D. Any individual with a homozygous recessive parent must possess at least one recessive allele.

E. Don’t guess.

III. The Chromosomal Connection

A. Genes are part of chromosomes; a chromosome generally carries thousands of different genes.

B. Chromosome number counts:  haploid vs diploid; homologous chromosomes

C. Karyotypes

D. Gender and chromosomes:  sex determination systems

E. Chromosomes (and genes) from generation to generation:  mitosis and meiosis.

F. Chromosome anomalies:  aneuploidy, polyploidy, insertions and deletions, inversions and translocations.

IV. Working Genetics Problems
A. Make sure you are aware of all of the information contained in the problem—eg., dominance, etc.

B. If you are asked to figure out dominance, remember that recessive alleles can hide; dominant alleles can’t

C. Don’t forget that a parent must make gametes before making babies.

D. Remember that each gamete contains exactly one allele for every gene (Rule #1 above) and that each offspring inherits exactly two alleles for each gene.  The only exceptions to this will be for X-linked genes in males.

E. Show your work for all problems.

F. When you are finished, read the problem again to make sure you actually answered the question which was asked, rather than assuming that you know what will be asked.

G. For specific help working genetics problems, refer to the following:

1. http://www.cod.edu/people/faculty/fancher/GenProb1.htm
2. http://www.cod.edu/people/faculty/fancher/GenProb2.htm
3. http://www.cod.edu/people/faculty/fancher/GenProb3.htm 

V. Some important vocabulary for Genetics:  This is a “starter” list of terms.  You will learn many additional terms in class.
A. Gene:  A gene is a segment of DNA (a piece of a chromosome) which carries the instructions for making a particular protein.

B. Allele:  Alleles are the different varieties of genes.  For example, a coat color gene in cats may have two different alleles, black and orange.

C. Genotype:  The genotype of an individual is the actual alleles that individual possesses for whatever genes are being considered.  Some examples of genotypes would be BB, Rr and tt.

D. Phenotype:  The phenotype of an individual is the actual appearance, or the actual expression of traits (which isn’t always a matter of appearance).  The phenotype is produced by a combination of genetic effects and environmental effects.  Examples of phenotypes would be brown fur, green eyes, or red flowers.

E. Homozygote:  A homozygote has two identical alleles for a gene in question.  Examples of homozygous genotypes would be BB, aa, pp.

F. Complete dominance:  This expression refers to the relationship between two different alleles for a gene.  The dominant allele is capable of hiding the presence of the recessive allele in the heterozygote.  There are other dominance relationships, such as incomplete dominance and co-dominance.

G. Genome:  The genome is an individual’s entire genetic constitution—all genes and their alleles.

H. Gene Pool:  The gene pool is the total genetic information of a population.

I. Sex Linked:  A gene which is sex linked is carried on either the X or the Y chromosome.  If it is carried on the X chromosome, it is X-linked; if it is carried on the Y chromosomes, it is Y-linked.

