Lecture 14

 
Outcomes

Examples of genetic exchange/ recombination without reproduction
· Bacterial mating structure: Some forms of bacteria exchange alleles by joining with other bacterium temporarily and swapping genes  Gives rise to antibiotic resistance 

Examples of reproduction without genetic exchange/ recombination
· Pseudo Sex: Species of female lizards reproduce asexually through parthenogenesis, producing genetically identical offspring. The Lizards eggs will not develop properly if they do not pseudo court each other and pseudo copulate (thought to be a holdover from before the species evolved to begin reproducing asexually, from when this species used to produce sexually).   Only produces daughters, whole population is female, no gametes are fused and there is no exchange of genetic material
· Amazon Molly’s: Can’t reproduce sexually, but reproduce asexually and just like the lizards they have to engage in a courtship with a male from a closely related species or the eggs don’t develop properly  Another example of weird holdover from before evolution occurred 
· Binary Fission: Some forms of bacteria reproduce through binary fission, without genetic recombination non-sexually. 
· Organisms that are obligatory asexual (every organism of that species is female and reproduces asexually) 
· Asexual reproduction gives rise to genetically identical offspring

How recombination contributes to population genetic variation
· Males and females for different species are determined by whether they make many small gametes or few large gametes. 
· Recombination: the process of allele frequency changing within offspring.
· Creates new combinations of alleles within the offspring
· Sexual reproduction gives rise to genetic variation because it creates new combination of alleles and phenotypes. 
· Offspring will be genetically different from parents and from one another for the most part (except for identical twins, triplets, etc. because they share the same genotype)

Meanings of monoecious, dioecious
· Dioecious:  Male and female functions are housed in two different individuals. Every individual is either male or female and cannot have both
· Monoecious (hermaphrodites): An organism that contains both male and female gonads reproduce organs (ovaries and testes). Produces both sperm and eggs. 



Difference between sequential and simultaneous monoecy
· Sequential Monoecy (Sex Change) - occurs when an organism is born one sex and can change sex when it reaches a certain age or size because it is beneficial. E.g. Common in coral reef fish: fish are born as female and should this female become the largest individual in the population, it’s female reproductive organs become male reproductive organs. This process can also occur in the opposite direction where males become females. 
· Simultaneous Monoecy: Male and Female parts are exhibited at the same time and male and female gametes are produced at exactly the same time

Examples and predictions of size-advantage model of sex change 
· Sex change is favored if the relation between reproductive success and size differs between the sexes 
·  Sexual reproduction puts different selection pressures on males & females
·  Protandry is when an individual begins life as a male, then switches to become females
· Protogyny is when an individual begins life as a female, then switches to become males
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Examples and predictions of adaptive sex ratio manipulation
· If one sex benefits more from it’s mothers good condition/high rank, it will overproduce that sex of offspring (ex. red deer mother who has high social standing overproduces sons and red deer mother who has low social standing overproduces daughters, while baboon mothers in great condition ought to overproduce females because males move away while daughters stick around to obtain their mother’s position)

Reason why most populations have 1:1 sex ratios
· As soon as one sex becomes rare, it has an advantage and becomes more frequent due to negative frequency dependent selection (everyone in the lower frequency sex is able to find a mate but not everyone in the higher frequency sex is able to find a mate)





[bookmark: _GoBack] Prevalence of sexual vs asexual reproduction in animals, plants and other forms of life
· First life forms and first eukaryotes reproduced asexually 
· Then organized diploid sex (meiosis & syngamy) appeared ~ 1.5 BYA, isogamy (equal-sized gametes) appeared first, then anisogamy (unequal gamete sizes)
· Most living things reproduce asexually, plants and animals are the exceptions
· Many more animals reproduce sexually rather than asexually, and asexually reproducing lineages tend to be very young (no cases of entire orders or families) 

Costs of reproducing sexually as opposed to asexually
· Cost of Mating 
· Competition for mates (may have to fight, can lead to injury or death) 
· Mating display/mating calls can attract predators (singing)
· STDs
· Uses energy, time, and can cost money, and lead to harm
· Cost of Meiosis 
· Only able to pass on half of genome instead of full; able to pass on fewer copies of your alleles
· Dependent on female population because only they lay eggs and give live birth, males are a dead end in that respect and will lead to the production of fewer grandchildren 
[image: ]
Benefits of reproducing sexually as opposed to asexually
· Populations that reproduce sexually and undergo sexual recombination are able to undergo evolution faster and discard harmful mutations faster, and combines beneficial mutations faster, decreasing the likelihood of extinction.
· Sexually reproducing organisms have a long term advantage over asexually reproducing organisms because their genetic variability increases faster than asexual organisms
· Akin to bet hedging in a changing environment as changing environments mean that even though the parents survived, the offspring might not, so it’s best to create offspring that are different from parents in the hopes that they’ll survive. 
· Faster evolution helps overcome diseases, predators, and makes it easier to catch prey 
· Muller’s Ratchet: Asexual reproduction is like a ratchet because it can only go in one direction. And because of this, the detrimental mutations that are accumulated are very difficult to remove from the genome of the population. As a result, the population will continue accumulating mutations until it goes extinct. Sexual reproduction overcomes the ratchet effect by combining alleles from two individuals to produce offspring that may or may not suffer from the accumulated mutations since they are not clones, and may end up having fewer mutations than either of the parents.
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