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Introduction


Meiosis and fertilization; molecular mechanism of homologous recombination, recombination and DNA repair. Two-fold advantage of asexuality 

Origin of sex

Sex in prokaryotes: sex as a sexually transmitted disease. Sex with dead bodies is better than no sex at all. 

Origin of meiosis. Chromosome alignment and deployment; importance of microtubules. Primary asexual eukaryotes: life before sex appeared. Secondary asexual eukaryotes: life after sex has been abandoned. Fingi imperfecti. Bdelloid rotifers. Other partenogenetic/apomictic organisms.
Maintenance of sex

Overcoming the two-fold advantage of asexuality: classification of theories. Immediate benefits: sex and DNA repair

Variation and selection hypotheses

Environmental stochastic hypothesis: faster accumulation of beneficial mutations

Environmental deterministic hypothesis: the Red Queen

Mutational stochastic hypothesis: Muller's ratchet

Mutational deterministic hypothesis: Kondrashov's hatchet

Diploidy

Two heads is better than one - is this always true? Blessing and curse of diploidy. Diploid and haploid phases in various eukaryotes. Experimental evolution of ploidy.

Evolution of anisogamy

Game theory model of evolution of anisogamy. Search and encounter models. Labor separation between sexes and other gender effects. Anisogamy and sperm competition.

Evolution of sex determination and sex ratios

Environmental, haplodiploid and chromosomal sex determination. Evolution of sex chromosomes through intersex conflict. Fisherian sex ratio. Conditions of non-Fisherian sex ratios.

Mating systems and sexual selection

Selfing, outcrossing, inbreeding avoidance. Advantage or rarity models.

Monogamy, polygyny and promiscuity. Game theory parental care model. Parental-care independent models. Correlated traits in primates. Evolution of partial monogamy (and concealed ovulation) in humans: parental care, infanticide avoidance or something else?

Sexual selection. Fisherian (run-away) and Lande-Kirkpatrick models. 
Post-mating sexual selection: sperm competition

