INS Biology Fall 2003 Topical Review Outline

1. Two fundamental organizing theories: Evolution via natural selection, Cell Theory

2. Biology is an experimental science: Hypothesis, Test. Can be both in lab or in field or a mixture. Understand text examples on spontaneous generation, giraffes, and flies. 

3. Chemistry is an intrinsic tool for examining and explaining many biological phenomena. You should be able to apply what you have done in chemistry to biological examples.  Element, ion, major biologically important elements and their periodic table positions. Common ions and their names. Bonds. Energy and entropy changes, oxidation and reduction (especially of carbon). Important properties of water. Spontaneous reactions and importance of rate, catalysis.

4. Start on functional groups: amine, carboxyl (carboxylic acid), hydroxyl (alcohol)

5. Know how to solve problems of the type practiced in workshop.

6. Recognize (in a general sense) the typical structure of an amino acid, a nucleotide (and the difference between DNA and RNA), and a carbohydrate. You do NOT need to know the difference between alanine and aspartic acid, or glucose and galactose. You SHOULD be able to look at the structures of these molecules and decide which ones are amino acids and which ones are sugars.

7. Be able to talk about some of the ideas and observations/experiments that have been done to explore the origins of life on earth.

8. Understand the idea of taxonomy and taxonomic trees. Use the two major large-scale models for organizing life (5 Kingdoms vs. 3 Domains). Taxonomic levels. Phylogeny, eukaryote, prokaryote.

9. Basic ideas of biological macromolecules: dehydration synthesis and hydrolysis, synthesis requires an energy input, conventions for indicating protein and nucleic acid structure, peptide bond, base pairing.

10. Some names to know: Pasteur, Linnaeus, Miller

See also: Lecture notes for 10/28/03, Other important big ideas in biology

The Rest of the Quarter: 

Next week: Start on Membranes, chapter 4:

Major types of lipids-fatty acids, diacylglycerols, phospholipids, sterols

Amphipathic, Lipid bilayers, selective permeability 

Osmosis, Diffusion, Tonicity.  (Archaea have very unusual membrane components.)
Membrane proteins, Fluid Mosaic Model, Membrane Transport Systems

Cell Structure, chapter 5:

Prokaryotes: membrane, cell wall, cytoplasm, chromosomes, ribosomes, flagella

Eukaryotes: Membrane bound organelles, cytoskeleton, similarities and differences between plant and animal cells.  Basic cell processes, nucleus, endomembrane system, signal sequences. Microfilaments, intermediate filaments, microtubules. Molecular basis of movement. Endosymbiont theory.

Respiration and Fermentation, chapter 6:

Overview of respiration, balanced equation, ATP, electron transport and oxidative phosphorylation, glycolysis, Krebs cycle, mitochondria, proton motive force, fermentation, regulation and interaction with other pathways.

Photosynthesis-chapter 7 and Cell Division, cell cycle, and mitosis-chapter 8. This is my goal for fall quarter. In winter we will begin with molecular biology and genetics-chapters 9-17.

