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Explanations for heredity
· 1. Blending hypothesis
· genetic material contributed by both parents mixes (like colors).
· if true, would result in uniformity of traits in all individuals of a population
· fails to explain traits which skip a generation
· 2. Particulate model (i.e. genes)
· parents pass on discreet heritable units (genes), that retain their separate identities in offspring.
· get passed from generation to generation in undiluted form.
Character = genetic term for a heritable feature. (e.g. petal shape, seed shape. etc...)
Trait = each variant for a particular character (e.g. blue or white petal color) 

· Gregor Mendel: Austrian monk. Considered to be father of classical genetics. Elucidated laws governing patterns of inheritance. Used Pea plants to study patterns of inheritance by following the inheritance of categorial variations. Always started with true breeding parents.
· True-breeding = Upon self-pollination, all offspring are of same variety.
· Hybridization = mating (crossing) of different varieties of plants.
· Monohybrid cross = a genetic cross that tracks the inheritance of a single character.
· P generation = true-breeding parents
· F1 = hybrids resulting from a cross between two true breeding parents.
· F2 = offspring resulting from self-pollination of F1 hybrids. 

Monohybrid Cross
· Mendel crossed a pea plants true-breeding for purple flowers with peas true-breeding for white flowers ( Fig 14.2). 
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· The resultant F1 all had purple flowers. The F2 generation consisted of purple flowers and white flowers in a 3:1 ratio (Fig 14.3). 

· Blending theory predicted that progeny should all be pale purple. Instead, F1 all had same traits as purple parent, and the white trait disappeared . 

· Purple is said to be DOMINANT
· White is said to be RECESSIVE. 

· Mendel observed same pattern of inheritance for 6 other characters ( Table 14.1). In these crosses there was always a ratio of 3:1 in F2 of dominant to recessive. 

The Law of Segregation
· Based on these observations, Mendel made 4 conclusions:
· 1. Alternative versions of genes (different alleles) accounts for variation in inherited characters.
· 2. For each character, an organism inherits 2 alleles, one from each parent.
· 3. If two alleles differ, then one, the dominant allele, is fully expressed in the organism's appearance; the other, the recessive, has no noticeable effect on the appearance of the organism.
· 4. The two alleles for each character segregate during gamete production (Also known as Mendels 1st law or The Law of segregation)
· Allele = different version of the same gene. Each allele resides on one of the pairs of homologous chromosomes( Fig 14.4).
· How can the 3:1 ratio in F2 be explained? Mendel explains it with his law of segregation ( Fig 14.5) . 
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Vocabulary (Fig 14.6)
· Homozygous = organism having identical alleles for a character
· Heterozygous = organism having 2 different alleles for a character
· Genotype = its genetic makeup. Can only be inferred for homozygous recessive phenotype.
· Phenotype = organisms's appearance. 

· Mendels's 2nd Law: Independent segregation of each pair of alleles during gamete formation (based on independent assortment of nonhomologous chromosomes at meiosis). 

Mendelian inheritance reflects rules of Probability (Fig 14.9)
· The probabilities of all possible outcomes for an event must add up to 1 (i.e. 100%)
· 1. Rule of multiplication
· when determining the chance that two or more independent events will occurr together in some specific combination, then multiply the separate probabilities. 

· 2. Rule of addition
· the probability of an event that can occur in two or more different ways is the sums of the separate probabilities of those ways. 

Relationship between genotype and phenotype is rarely simple
· Most characters are encoded by more than one gene (polygenic traits), therefore its difficult to determine patterns of inheritance for most characters.
· Most genes affect more than one character (pleiotropy)
· Also, for most characters, simple dominance-recessive relationship rules do not apply. 
Incomplete dominance (Fig 14.10)
· Hybrids have intermediate phenotype to both parents
· Note that blending inheritance would predict that white phenotype and red would not be recovered in F2. 

Multiple alleles
· e.g.. ABO blood system.
· 3 possible alleles for this gene, which encodes glycoproteins on surface of red blood cells (Table 14.2).
· 4 possible phenotypes: O, A, B, and AB 

	Genotype
	Phenotype
	Antibodies in blood 

	IA IA or IA i 
	A 
	anti-B

	IBIB or IB i 
	B
	anti-A

	IA IB
	AB
	none 

	ii
	O
	anti-A and anti-B 


Polygenic traits (Fig 14.12)
· Many characters are encoded by multiple genes and therefore traits vary in a population along a continuum.
· Selfing of F1 hybrids results in segregation of allelic pairs resulting in a normal distribution of phenotypes. 

Summary of Dominance and recessiveness
· 1. Range from complete dominance, through various degrees of imcomplete dominance to codominance.
· 2. Reflect mechanisms by which specific alleles are expressed in phenotype and do not involve the ability of one allele to subdue another at the level of DNA.
· 3. Do not determine relative abundance of alleles in a population. Dominant genetic disorders are rare in the population.
· Recessive alleles are usually genes that are not functional. They originated from a mutation in a normal functional gene. 

· Dominant alleles are functional genes. In a heterozygote the dominant phenotype masks the recesive allele because it produces functional products. Dominant alleles can also form when a functional gene mutates to produce a product with a new function. 

Pedigree Analysis (Fig 14.14)
· Mendel used large sample sizes of progeny to infer laws of inheritance (observed constant ratios). With large mammlas (humans included), it is not possible to get large number of progeny. 

· Pedigree = genetic information about a family organized into a tree describing the interelations of parents and children across generations:
· Pedigrees are useful because we can not manipulate mating patterns of people, therefore we must analyze the results of matings that have already occurred. 

· To determine if a trait is dominant or recessive from a pedigree, look for informative matings in the pedigree. An informative mating is one that allows you to infer the genotypes of the parents from their phenotypes and those of their children 
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· Can in many cases infer genotypes from pedigrees.
· Dominant traits:
· Never skips a generation
· Two affected individuals can give rise to unaffected individuals
· Recessive traits:
· may skip a generation
· two unaffected individuals can give rise to affected individuals 

· Sample pedigrees: determine if condition is inherited as a recessive or dominant trait. Write the genotypes of as many individuals as possible. 
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Human disorders follow mendelian patterns of inheritance
· Recessive disorders
· 1. Cystic fibrosis
· most common lethal genetic disorder in US (4% of whites are carriers)
· due to defective chloride channels causing abnormal concentration of extracellular chloride leading to mucous buildup from mucosal epithelium.
· 2. Tay Sachs disease
· disfunctional enzyme which fails to break down certain lipids.
· 3. Sickle-cell anemia 
· single amino acid replacement in haemoglobin molecule.
· Dominant inherited disorders (not as frequent as recessive disorders)
· 1. Achondroplasia (dwarfism)
· 2. Huntington's disease 

