Chapter 1
· Natural selection: mechanism of evolutionary change; it is based on the theory that population contains more individuals than the environment can support, thus leading to struggle for survival among individuals
· Chromosome theory of inheritance: that hereditary and development were dependent on the genetic info that is in the genes in chromosomes, which then contributed to an indvl by gamete. The inherited traits are controlled by genes, which are on the chromosomes, and they transfer through gametes, maintaining the continuity from gnrtn to gnrtn
· Homologous chromosome: chromosome in diploid cells exits in pairs
· Diploid vs. haploid vs. monoploid: Diploid: a condition in which each chromosome exits in pairs. Haploid: A cell or an organism having one member of each pair of homologous chromosomes. Monoploid is same as haploid
· Mutation: it is the source of all genetic variation, and it is caused by any heritable changes in the DNA sequence
· Allele: alternative forms of gene, different alleles produce differences in observable features, phenotypes, or set of alleles carried by an organism, genotype.
Notes:
· Hippocrates and Aristotle discussed heredity as it related to humans
· Hippocrates: semen and how it served as the bearers of hereditary traits, how some of them can be diseased leading to deformities in new born. Believed that new born can “inherit” traits that parents “acquired” in response to the environment
· Aristotle: male semen contained “vital heat” with the capacity to produce an offspring with the same form as the parent, basically having the same structures and capacities
· Epigenesis: an organism is developed from egg through development events that would transform an egg into an adult
· Homunculus: theory that stated that fertilized egg contained a miniature adult
· Cell theory: all organisms are composed of basic units called cells
· Spontaneous generation: the creation of living organisms from non-living components
· Natural selection: indvl with heritable traits that allows them to better adapt to their environment are better able to survive and reproduce
· Mendel: traits were passed from generation to generation in pea plants and offered a model of how traits are inherited
· Most eukaryotes have a number of chromosomes called the diploid number (2n) in most of their cells
· Mitosis: chromosomes are copied and distributed so that each daughter cells have the diploid set of chromosomes as parent cell
· Meiosis: gamete formation
· DNA and proteins are the major chemical components of chromosomes
· Due to there being soo many proteins in nucleus and cytoplasm, scientists thought that proteins were the carriers to genetic info
· However, they realised that DNA was the carrier of genetic info in bacteria after an expt. 
· DNA: is double helix, which is made up of subunits called nucleotides.
· Nucleotide: A,T,C,G
· Two strands of DNA are exact complements of one another A=T, G=C base pairs
· RNA: contains a different sugar (ribose rather than deoxyribose) in its nucleotides, contains U instead of T, single stranded
· DNA Replication, refer to BIOL 1000 review
· Enzymes: largest category of proteins, serve as biological catalysts, lowering the activation energy and allowing cellular mechanisms to proceed at body temperature
· Genomics: the study of genomes, studies the structure, function and evolution of genes and genomes
· Proteomics: identifies the set of proteins present in a cell under a given set of conditions, studies their functions and interactions
· Bioinformatics: in order to store, retrieve and analyze the massive amount of date generate by genomics and proteomics, this subfield was created
· Geneticists, and other biologist use the info in the databases containing nucleic acid sequences, protein sequences and gene-interaction network to answer questions
· Classical or forward genetics: essential for studying and understanding gene function. 
· Reverse genetics: using the molecular techniques, the DNA sequence is known but the role and the function of the gene is typically unknown. They use techniques such as gene knockout to render targeted genes non-functional in an organism to see what happens if that gene is disrupted
· Genetic mechanism was same in most organisms, and some organisms like fruit fly or mouse had characteristics that were suitable for genetic research
· Easy to grow, had relatively short life cycles, produced many offspring, their genetic analysis was straightforward
· Became model organisms: organisms used for the study of basic biological processes
· The development of recombinant DNA technology and the results of genome sequencing, it has been confirmed that all life has a common origin
· That is why, genes with similar functions in different organisms have similar or identical structure and nucleotide sequence
· Much of what they learned by studying the genetics of model organisms is to treat human diseases
· 
