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I. Cell Biology, Part 1
Reading: Martini, Chap 2, The Chemical Level of Organization: "Organic Compounds," pp.44-63; chap 3, The Cellular Level of Organization; "The Cytoplasm," pp.80-90.

1. Describe the general biological functions of carbohydrates.
2. Distinguish between monosaccharides, disaccharides, and polysaccharides, and identify common examples of each.
3. Distinguish between the biological functions of glucose, starch, and glycogen.
4. Describe the structure and functions of the following lipid types: neutral fats (triglycerides), phospholipids, and steroids (especially cholesterol).
5. What is the difference between saturated and unsaturated fatty acids, and what is the relationship between fatty acids and health?
6. Describe the major biological functions of proteins, and recognize or list common examples. (See Table 2-7, p. 54)
7. Identify amino acids as the building blocks of proteins.
8.  Identify peptide bonds as the key chemical bonds in amino acid chains.
9. Describe how protein structure affects biological function - e.g., primary vs. tertiary vs. quaternary structure.  Also: fibrous vs. globular proteins. 
10. Identify nucleotides as the structural unit of nucleic acids, and list the three components of a nucleotide.
11. Compare the functions of DNA and RNA.
12. Describe the function of each of the following cell structures:
      a. cell nucleus
      b. ribosomes
      c. endoplasmic reticulum
      d. Golgi apparatus
      e. lysosomes
      f. mitochondria 
g. cytoskeleton


II. Cell Biology, Part 2
Reading: Martini, Chp. 3, The Cellular Level of Organization: “The Cell Membrane,” pp. 68-80; other pages as noted.

1. Know the organization of the lipid bilayer.
2. Distinguish between the lipid bilayer and the fluid mosaic model of the cell membrane. (Note: not in book, will be discussed in class)
3. Distinguish between diffusion and osmosis.
4. Distinguish between passive and active transport.
5. Understand facilitated diffusion.
6. Understand the mechanisms of communication between cells. (See Table 18-1, pp. 577-578)
7. Define “ligand.”
8. Understand how the same ligand can have different effects on different cells.
9. Distinguish between cell surface and intracellular receptors. (See pp. 583-584)
10. Identify several different receptor ligands
11. Understand the concept of the “second messenger.” (See p. 582)
12. Identify several different second messengers.
13. Describe the process of amplification as it relates to second messengers.
14. Understand and give examples of negative and positive feedback loops. (See pp. 13-14)


III. Fluids and Electrolytes
Reading: Martini, Chp. 27, Fluid, Electrolyte, and Acid-Base Balance: “Fluid Balance and Electrolyte Balance,” pp. 985-997; other pages as noted.

1. Identify primarily intracellular and extracellular solutes.
2. Distinguish between diffusion and osmosis.
3. Understand the concept and function of a selectively permeable membrane. (See p. 71)
· .

4. Distinguish between the extracellular (ECF) and intracellular (ICF) fluids; also know the subdivisions of the ECF.
5. Define hydrostatic pressure. (See p. 74)
6. Define colloid osmotic pressure. (See pp. 707-708)
7. Describe two different causes of edema. (See p. 710)
8. Describe different mechanisms of hypernatremia.
9. Describe different mechanisms of hyponatremia.
10. Understand sodium and water shifts across the renal tubular membrane as an example of objective #3 above. (See Fig. 26-6 on p. 948 and Table 26-4 on p. 960)
11. Describe different mechanisms of hyperkalemia.
12. Describe different mechanisms of hypokalemia.


IV. Acid-Base Balance
Reading: Martini, Chp. 27, Fluid, Electrolyte, and Acid-Base Balance: “Acid-Base Balance,” pp. 997-1015; other pages as noted.

1. Why is the pH important in human biology? (See p. 42)
2. Describe dissociation and equilibrium of a simple molecule such as the hypothetical weak acid HA.
3. Understand the difference between a strong and weak acid.
4. Distinguish between volatile, fixed, and organic acids.
5. Define “buffers” and describe their role in maintaining pH of body fluids. (See p. 43)
6. Describe what happens in the dissociation of an acid with more than one dissociable proton, such as phosphoric acid.
7. Define pH.
8. Understand the relative position on the pH scale of different biological solutions. (See p. 43)
9. Understand the relationship of H2O, CO2 and H2C03 via carbonic anhydrase and the dissociation of H2C03 into H+ and HCO3.
10. Understand how the equilibrium through carbonic anhydrase is shifted by respiratory acidosis.
11. Understand how the equilibrium through carbonic anhydrase is shifted by respiratory alkalosis.
12. Understand how the equilibrium through carbonic anhydrase is shifted by metabolic alkalosis.
13. Understand how the equilibrium through carbonic anhydrase is shifted by metabolic acidosis.
14. Understand the concept of the anion gap. (See p. 181 of Applications Manual)
15. Identify several organic acids that can cause metabolic acidosis.
16. Understand the difference between normal anion gap and high anion gap acidosis.


V. Intermediary Metabolism
Reading: Martini, Chp. 25, Metabolism and Energetics, pp. 901-926; other pages as noted

1. What is an enzyme? (See p. 39)
2. What kinds of factors can influence enzyme function? (See pp. 54-56)
3. What is ATP and what is its function? (See pp. 57-59, 87-89)
4. Describe the various pathways that glucose can follow.
5. How is energy generated from glucose metabolism?
6. Where does glucose metabolism take place?
7. How is fatty acid metabolism related to glucose metabolism?
8. How is energy generated from protein?
9. What is the general shape of the porphyrin ring? (See Glossary, p. G-25)
10. What metal is most commonly inserted into the porphyrin ring? What form is it in hemoglobin? (See pp. 629-630)
11. What is the breakdown product of the porphyrin ring? What is its fate? (See pp. 631-632)
12. What does uric acid come from? What problem does it cause? What is the important enzyme that finally results in uric acid synthesis? (See p. 919)
13. What are urea and creatinine? What do they come from? What is their significance? (See p. 953)
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