CHAP 14  Mendel and the Gene Idea

· Character – heritable feature such as flower color which varies among individuals    each variant for a character is called a trait

· Strict control over mating of pea plants   studied only either-or characters    used true-breeding – when self-pollinate get one type

· Mating of 2 true-breeding varieties called hybridization     P generation are parents     hybrid offspring called F1 generation       breeding of F1 generation together gives F2 generation 

· Law of Segregation and Law of Independent Assortment    breeding true breeding purple and white flowered plants gives all purple flowered plants in the F1 generation and crossing F1 plants gives some purple and some white flowered plants in F2 generation    ratio in F2 is 3:1     same pattern for 6 other characters all present in 2 varieties      developed a hypothesis in 4 related ideas     1) alternate versions of genes (different alleles) account for variations in inherited characters    alternate forms of a gene are called alleles    each gene resides at a specific locus or spot on a chromosome and the DNA at the locus can have a slightly different sequence      2) for each character an organism inherits 2 alleles 1 from each parent   1 of each homologous chromosome     in F1 above 1 allele comes from true breeding purple plant and the other from the true breeding white flowered plant  3) if 2 alleles differ then the dominant allele is fully expressed in the organism’s phenotype or appearance and the other allele have no effect on phenotype     4) 2 alleles for each character segregate during gamete formation  - both egg and sperm get only 1 allele for each character     1 of the homologous pair of chromosomes ends up in an egg or a sperm      called law of segregation     can analyze this by using a Punnett square – device for predicting the results of a genetic cross between individuals of known genotype     CAPITAL letter used for dominant allele and lower case letter for recessive allele   - homozygous character is identical alleles      heterozygous character has 2 different alleles    homozygous can be dominant or recessive      - phenotype means organism’s traits    genetic makeup is genotype

· Testcross – use to determine if plant has unknown genotype    cross unknown with known homozygous recessive   and if all offspring are all purple then must be homozygous dominant and if some of offspring have white flowers then must be heterozygous

· Law of independent assortment indicates that each pair of alleles segregates into gametes independently     studying a single character gives F1 hybrids called monohybrids       if follow 2 characters at a time gives dihybrids  if start with true breedingplants for 2 characters then F1 is heterozygous for both characters       2 pairs of alleles separate independently of each other      for 2 characters the F2 generation Mendel always got a phenotypic ratio of  9:3:3:1           

· Laws of segregation and independent assortment reflect laws of probability because the events are random      rule of multiplication – how to determine the chance that 2 independent events will occur in a specific combination     multiply the probabilities for each event  F1 generation is like this           for F2 generation from a monohybrid cross probability of getting a heterozygous character must use law of addition of individual probabilities  - probability of an event that can occur in 2 or more different ways is sum of separate probabilities            can use to solve genetics problems like a trihybrid cross – purple flowers and round yellow peas  (heterozygous for all 3 traits) crossed with purple flowers and green wrinkled peas (heterozygous for flower color but homozygous recessive for peas color and shape)     fraction of offspring showing at least 2 of 3 recessive phenotypes      all genotypes that fulfill condition of 2 recessive traits     PpYyRr    X        Ppyyrr          all genotypes where at least 2 traits are homozygous recessive  -  ppyyRr,  ppYyrr,  Ppyyrr,  Ppyyrr,  ppyyrr     get probability for each by multiplying individual probabilities then use rule of addition to get overall probability that at least 2 will be recessive traits      TABLE page 255

· Relationship between genotype and phenotype rarely simple    1) incomplete dominance – F1 offspring appear in between parents  red and white snapdragons are pink      F2 has 1 red 2 pink and 1 white flower     2) codominance – 2 alleles affect phenotype in separate distinguishable ways – blood group M, N, MN in humans   3) complete dominance – phenotype of heterozygote and homozygous dominant are the same          reflect mechanisms by which specific alleles are expressed in phenotype and do not involve the ability of 1 allele to surpress the other       and they do not correlate with the relative abundance of the alleles in the population 

· Multiple alleles  - ABO blood group in humans -   may be A, B, AB, O   carbohydrates on RBC surface    combinations of 3 different alleles og 1 gene as IA, IB or I (neither A nor B)        6 genotypes are possible since a person carries 2 alleles    IAIA and IAi  same for B      ii for O and IAIB for AB

· Pleiotropy – 1 gene affects an organism in many ways – sickle cell disease in humans

· Epistasis – a gene at 1 locus alters the phenotypic expression of a gene at a 2nd locus     in mice black hair color dominant over brown and 2nd gene determines if pigment deposited   homozygous recessive gives no color deposited 

· Polygenic inheritance – additive effect of 2 or more genes on a single phenotype   skin color in humans 

· Nature or nurture – phenotype depends on environment as well as genes   soil acidity can affect flower color in some plants      phenotypic range called norm of reaction for a genotype    multifactorial characters (genetic and environmental) lead to continuum for skin color

