Biology 1000
Chapter 11 Reading and Notes

11.1 The Beginning of Genetics: Mendel’s Garden Peas
· Blending theory of inheritance: hereditary traits blend evenly in offspring through mixing of the parents’ blood 
· Characters: heritable characteristics
· i.e. flower colour or seed shape
· Trait: variation in character
· Mendel observed that parental traits appear unchanged in offspring and others disappear and reappear unchanged in the next generation 

11.1a Mendel Chose True Breeding Garden peas for his experiment
· Mendel chose garden pea b/c grown easily w/out equipment
· Prevented self fertilization by cutting off anthers (produces sperm cells/pollen)
· Cross pollination: fertilization comes from another plant
· Allowed to test effects of mating pea plants of different types
· Started experiment w/ true breeding: when self fertilized, traits are unchanged from one generation to next

11.1b Mendel First Worked with Single Character Crosses

Would purple flowers cross-pollinated w/ white flowers blend evenly
· Took pollen from anther w/ power flowers and placed in stigma of white flower and vice versa
· Plants developed from seeds by cross – first generation called F1 generation and plants used for the cross called P generation 
· Plants from seed were purple
· F1 generation then self pollinated producing F2 generation 
· Both white and purple appeared (3:1 ratio – purple) 
· Mendel redid experiment w/ different traits and observed that F1 generation showed 1 trait and F2 generation had a mix 

11.1c Mendel’s Single Character Crosses Led Him to Propose the Principle of Segregation 
· Mendel developed a set of hypothesis
· 1. Adult plants carry a pair of factors that govern inheritance of each character 
· Correct: for each character/gene, organism inherits one factor from each parent 
· Organisms w/ 2 copies of each gene known as diploids which may be identical/different
· Explained that trait disappearance in F1 generation was masked by stronger allele called dominance and other allele is considered recessive
· 2. If an individual’s pair of genes consist of different alleles, one allele is dominant over the other
· recessive allele only expressed when two copies are present
· 3. Principle of Segregation: Pairs of alleles controlling a character segregate (separate) as gametes are formed; half the gametes carry one allele and other half carry the other allele
· Homozygote: zygote containing 2 of the same alleles
· Said to be homozygous for that allele
· Heterozygote: zygote contain 2 different alleles 
· Said to be Heterozygous
· Monohyrid: F1 heterozygote produced from a cross involving single character 
· Monohybrid Cross: cross between 2 individuals that are heterozygous for same allele
· I.e. Pp x Pp
· Genotype: genetic makeup of organism
· Phenotype: outward appearance 

11.1f Mendel Tested the Independence of Different Genes in Crosses
· 4. Principle of Independent Assortment: Alleles of genes governing 2 characters segregate independently during formation of gametes
· Dihybrid: zygote produced from a cross involving 
· RR YY x rr yy = Rr Yy
· Dihybrid cross: cross between 2 individuals that are heterozygous for 2 pairs of alleles
· Rr Yy x Rr Yy results in a 9:3:3:1 ratio (3:1 for round: wrinkled and 3:1 for yellow: green)

11.1h Sutton’s Chromosome Theory of Inheritance Related Mendel’s Genes to Chromosomes
· Sutton dress parallels between genes and chromosomes
· 1. Chromosomes occur in pairs in diploid organisms like alleles
· 2.Chromosomes are separated in each pair to gametes like alleles in a gene
· 3. Separation of any pair of chromosome in meiosis and gamete formation is independent of other pairs like alleles 
· 4. One chromosome from each pair is derived in fertilization from the male parent and other from the female like alleles in a gene
· Locus: site at which gene located in chromosome

11.2 Later Modifications and Additions to Mendel’s Hypothesis
· Some alleles have incomplete dominance, which recessive alleles have some effect on phenotype on heterozygotes
· Other alleles are codominant, they having different and approximately equal effect in heterozygotes
· Activity of 1 gene can influence activity of different gene called epitasis

11.2a In Incomplete Dominance, Dominant Alleles Do Not Completely Mask Recessive Alleles 
· Incomplete Dominance: effects of recessive alleles have some effect in heterozygotes
· i.e. Red and white snapdragon plants
· F1 = pink and F2 = red, pink, and white (1:2:1) 

11.2b In Codominance, the Effects of Different Alleles are Equally Detectable in Heterozygotes
· Codominance: alleles have equal effects in individuals making alleles equally detectable in heterozygotes
· i.e. inheritance of human blood types, M, MN, and N
· Each genotype has different phenotype, thus cannot distinguish between codominance and incomplete dominance by comparing ratios

11.2c In Multiple Alleles, More Than Two Alleles of a Gene Are Present in a Population 
· Multiple alleles may be present if all individuals of population are taken into account
· Though one individual can have only 2 alleles of gene, there are more than 2 alleles in population 
· Type A blood contain antigen A and antibodies against antigen B and vice versa
· Type O blood contain neither antigen but have antigen against both antigen A and B
· Type AB blood have neither A or B antibodies but have both A and B antigens causing blood cells to clump 
· Type IA and IB are codominant but dominant for I allele

11.2d In Epistatis, Genes Interact, with the Activity of One Gene Influencing the Activity of Another Gene
· Epistasis: genes interact w/ 1 or more alleles of a gene at one locus inhibiting or masking effects of one or more alleles of a gene at different locus
· Parents BB EE x bb ee  F1 puppies bB Ee  9 black 3 chocolate 4 yellow (9:3:4) 

11.2e In Polygenic Inheritance, a Character is controlled by the Common Effects of Several Genes
· Polygenic Inheritance: continuous distribution of gradient (i.e. heights) 
· Several to many different genes contribute to same character
· Trait is quantitative if graph shows a bell curved in the middle 
· Often modified by environment (i.e. height and nutrition)

11.2f In Pleiotropy, Two or More Characters Are Affect by a Single Gene
· Pleiotropy: single genes affect more than one character of an organism
· [bookmark: _GoBack]one gene  affects another gene  affecting another gene  so on… 
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