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Introduction to the biological systems. Nucleic acids. From Procaryotes to Eucaryotes. From single cells to multicellular organisms.

The molecular organization of cells: DNA replication mechanisms, DNA repair mechanisms, DNA cloning and genetic engineering, chromosomal DNA and chromosomal proteins, the complex global structure of chromosome, chromosome replication, RNA synthesis and RNA processing, the genetic code, Protein synthesis
Eucaryotic cell organizzation: plasma membrane (the lipid bilayer, membrane proteins, membrane carbohydrate), membrane transport of small molecules; membrane transport of macromolecules and particles, exocytosis  and endocytosis, energy conversion: mitochondria and chloroplasts; the respiratory chain and ATP synthesis; the evolution of electron-trasport chains; the genome of motochondria, intracellular sorting and the maintenance of cellular compartments: the compartmentalization of higher cells, the cytosolic compartment, the transport of proteins and RNA molecules into and out of the nucleus, the transport of proteins into mitochondria; peroxisomes; the endoplasmic reticulum, the Golgi  apparatus, transport of proteins from the Golgi apparatus to the lysososmes, transport of proteins from the Golgi apparatus to secretory vesicles and to the cell surface, vesicular transport and the maintenance of compartmental identity.

Cell growth and division: the steps of cell cycle and their causal connections, cell-division controls in multicellular organisms, genes for the social control of cell division, the mechanisms of cell division.

Germ cell and fertilization: the benefits of sex, meiosis, gametes, fertilization, cell diversification. and cell memory

Genetic variability and evolution: Mendelian genetic definitions, Mendel’s law of dominance, Mendel’s law of segregation, Mendel's Law of independent assortment, genotype and phenotype, aspects of phenotypic expression, penetrance and expressivity, epistasis, cross test, genetic variation, polymorphism, and mutation.
Blood groups and their polymorphisms.

The sex chromosomes: the chromosomal basis for sex determination; the X chromosome, the Y chromosome.

Genetic linkage. 
Crossing over and genetic recombination.
