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Transmission of Traits (Inheritance): Pre-Mendel Perspectives
Preformism and the Theory of Blending Inheritance
· Development of individuals: preformist theory until the 19th century (Aristotle)
· Individuals very actually in miniature shape in sex cells
· Miniature shape in egg while sperm was just to catalyze 
· Accepted theory today: epigenesis (Aristotle)
· Embryo starts w/ few cells and cell differentiates into adult shape eventually
· Theory of blending inheritance: universally accepted theory until the end of the 19th century
· Both parents participate equally in the genetic makeup of offspring
· For each trait the child would show an intermediate value b/w the traits of its parents
· Thus, rapidly, all individuals would become identical, or at least very similar, which isn’t consistent w/ what we observe

Darwin’s Pangenesis
· Theory of gemmules (hereditary particles) produced by each part of the body
· When an organ is used, it grows, and the more gemmules it contains. The contrary is also applicable
· The gemmules would be transported in the bloodstream from all parts of the body and assembled in the gametes when they are formed (sex cells)
· Gemmules would be the particles associated w/ the transmission of heredity
· Francis Galton’s (1822-1911) (white rabbits and brown rabbits) experiment refuted Darwin’s hypothesis
· Darwin’s reaction: I guess I didn’t think about my theory for long enough

August Weismann’s Theory (1834-1914)
· Weismann proposed that only sex cells were responsible for heredity, whereas the rest of the organism was only a structure doomed to disappear w/ the death of the individual: Living beings are divided into 2 parts, w/ distinct outcomes: germline (gametes) and the soma (the remainder of the body)
· The germline is impervious to environmental influences and heredity is simply the continuity of the germline
· Thus, the germline and the environment can influence the phenotype, but the soma and the environment have no influence on the genotype
· Natural selection is the only mechanism that can eventually modify the germline of a population
· Sexual life of the Monkfish (females that are fertilized)
· A good ex. that shows the soma is first and foremost the receptacle of the germline (male parasites near genital area (2-3)) (males lose everything once they attached to female)

Mendelian Inheritance
· Founder of genetics
· Austrian monk
· Formulated his laws on the creation of hybrids (laws of heredity) in 1866
· Darwin had Mendelian’s book but never opened it
· His work was only recognized in 1900
· Mendel’s work was made w/ exemplary scientific rigor
· The choice of the experimental material was judicious: peas (many varieties available, possibility of cross breeding, fairly cheap, generation time is short, descendants are plentiful)
· Abundant data and the use of mathematical analysis to verify his hypotheses
· Mendel talks about “hereditary factors” (genes were still unknown at that time)
· Variation of genetic traits is explained by the different shapes genes can have
· Each gene occupies a specific locus on a given chromosome
· The DNA sequence of the locus can show variants (alleles)
· Alleles may or may not have a phenotype effect
· For example, the alleles for white flowers and the alleles for purple flower are situated on one of the peas’ chromosome

· All organisms inherit 2 copies of a gene (different or identical), one from the “father” and the other from the mother
· Each copy is called an allele
· An individual possesses 2 alleles for one gene (hereditary factor)
· If both alleles of a locus are different, one of them, the dominant allele determines the appearance of the organism; whereas the other, recessive allele, has no notable effect on the appearance
· Law of uniformity of hybrids of the first generation 
· Ex. Purple flower and white flower results in F1 generation of all purple flowers (dominant allele)
· Law of segregation: two alleles for a heritable character segregate (separate from each other) during gamete formation and end up in different gametes
· Most cells except sex cells have 2 copies
· Understand these terms: *Punnett Square
· Phenotype: physical expression of gene  
· Genotype: different combinations of alleles
· Homozygous:
· Heterozygous:
· Testcross to identify the unknown genotype
· The (3rd) law of independent assortment: every pair of allele separates independently from the other pairs when the gametes are formed
· Mendel’s experiment

Hereditary Factors: Genetics
· An individual possesses 2 alleles for 1 gene (hereditary factor)
· 23 pairs of chromosomes in humans
· If both hereditary factors are different, one of them, the dominant one determines the appearance of the organism; whereas the other, recessive factor, has no notable effect on the appearance
· Every pair of allele separates independently of the other pairs when the gametes are formed
· The alleles of the ear lobes and of the hairlines separates independently when the gametes are formed

Initial Impacts of Mendel’s Theory
· Mendel’s works were resurfaced by 3 geneticists (Coreens, Tschermack and Hugo de Vries) in early 1900s
· The discovery of Mendel’s work had, initially, a negative impact of the theory of natural selection
· Why? The first geneticists put the emphasis on the discrete or discontinuous aspects of the traits associated w/ Mendel’s ratios and rejected the continued variation observed in nature by claiming that it was non-Mendelian and w/o any evolutionary importance
· Furthermore, Hugo de Vries (1838-1935) formulated a “Theory of mutations” which indicated that new species can be formed in one or multiple steps (saltationism) through mutations that would cause major substantial morphological modifications
· Primrose field > red primrose
· During the 1920s, it was discovered that mutations are generally harmful or neutral and that only a few seemed to influence, although lightly, an organism traits

Neo-Darwinism and Modern Synthesis
The 1920s and the 1960s, genetics and the theory of natural selection were reconciled. It is the official creation of Neo-Darwinism and the “modern evolutionary synthesis”. The main impacts of Neo-Darwinism were:
· Theory of evolution was integrated with knowledge about genetics
· Lamarckism was finally and totally refuted
· We started to understand the effect of chance in the transmission of alleles from generation to generation (genetic drift)
· The genetic basis of evolutionary changes was established
· We understood the natural of DNA, mutations
· Can measure genetic variability
· The study of genetics shows the existence of an importance and persistent variation (continuous or discrete) which creates the hereditary material on which evolution can act
· Now understand how evolutionary changes can occur
· This continuous variation has a Mendelian basis, that is to say that it implies the segregation of hereditary particles having a minimal phenotypic effect
· What we observe is that many traits are continuous
· The emergence of population genetics and of microevolution offered a new perspective in regards to the relative significance of the factors producing evolutionary changes in populations
· Measure evolution
· The biological and genetic basis of the formation of species (speciation) and the study of evolution above the species level, (macroevolution), including elaboration of the tree of life (phylogenies)

Modern Additions to Mendel’s Law
· Incomplete dominance: allele may be dominant but not totally dominant
· Snapdragon flower example
· First generation is always heterozygous
· Horse example
· Codominance: both allele are dominant
· One phenotype created
· Example black and white chicken > checkered
· Polygenism: when a phenotypic trait is under the combined action of two or multiple genes (very common)
· Epistasis: when the effect of a gene hides or blocks the expression of another gene
· Labrador example
· Pleiotropy: when a gene influence more than one trait
· Certain pleiotropic genes are lethal when homozygous
· Manx cat: always heterozygote
· The Manx gene (M) shows an incomplete dominance compared to the normal gene (m) (w/ tail)
· The gene responsible for the lack of tail is lethal (embryo reabsorbed) when homozygous
· The heterozygous cat do not have tails or have short tails
· Polygenism is a very common phenomena w/ regards to expression of the genes
· [bookmark: _GoBack]Example skin colour type
