SBI 4UI

Final Exam Review 
Biochemistry:
1. Draw the main functional groups (alkanes, alkenes, alkyne, alcohols, aldehydes, ketones, carboxylic acids, amines, amides, ethers, esters, phosphates).  Be able to identify different functional groups contained in organic molecules.
2. Draw glucose and be able to draw the reaction showing the formation of the disaccharide maltose.  What type of reaction is this?

3. Give examples ( from throughout the course) of the four types of chemical reactions seen in biological systems.

4. Describe the structure of the following molecules and where each is found: amylose, amylopectin, glycogen.  What are the type of linkages that hold these macromolecules together?

5. List four functions of proteins. (Hint: See membranes notes for some ideas!)
6. Draw a four amino acid protein, illustrating the formation of peptide bonds and indicating any by-products.  (Use the general structure of an amino acid.) What makes amino acids differ?

7. Describe the four levels of protein structure.  How can protein structure (and function) be disrupted? 

8. State four factors that influence the rate of enzyme action.  (Hint: Catalase lab!)

9. Understand the roles and properties of the following macromolecules: a phospholipid, cholesterol, saturated fatty acid, unsaturated fatty acid.

10. Draw the reaction that produces a lipid molecule (triglyceride).  What functional groups are formed as a result of the formation of a triglyceride?  How many H2O are formed?

11. Identify the main components of the cell membrane on a diagram.   How do the properties of each component contribute to its overall function?  

12. Describe the sodium-potassium pump.  In general, why is this pump maintained by cells?  What type of transport is this?

Metabolism:
1. Compare and contrast the structures of the mitochondria and chloroplast. Describe how each organelle is suited to the reactions of respiration or photosynthesis.
2. Distinguish between substrate-level phosphorylation and oxidative phosphorylation.
3. Produce a chart listing the following for glycolysis, Kreb's cycle and electron transport: location of reaction,
 reactants, products, net ATP produced, NADH produced, FADH2 produced, CO2 produced, H2O produced.
4. Explain how ATP is produced in electron transport.  Why is the yield of ATP different for NADH vs. FADH2?  How is the NADH from glycolysis utilized in electron transport?
5. In cells where oxygen supply is minimal (ie: due maximal exertion or lack of blood supply), explain how cellular respiration can still occur.  
6. For aerobic organisms, what is the ultimate outcome of restricted oxygen supply?
7. Prepare a chart comparing the light dependent and light independent reactions of photosynthesis.
8. Compare and contrast the cyclic and non-cyclic pathways in the light dependent reactions.
9. Compare and contrast the processes of respiration and photosynthesis. (Do plant cells undergo respiration?)  

Homeostasis:
1. What is homeostasis?  What does a lack of homeostasis mean for an organism?
2. Distinguish between positive and negative feedback systems. Which type of feedback is the most common and is integral to maintaining homeostasis?
3. Describe a feedback loop, in general, using proper terminology. Give some examples of feedback loops seen in this course.
4. How is blood pH maintained at a relatively constant level?  What changes happen during hyperventilation or hypoxia (low O2)?
5. Identify the key parts of the kidney/nephron on a diagram.   Describe the function of each part of the nephron during filtration, re-absorption and secretion.
6. What substances would you NOT expect to see in the urine of a healthy person?  Explain.
7. Compare the type of response provided by the endocrine system, versus the nervous system.  
8. Where is ADH produced?  What is the target tissue of ADH and what action results following its release?
9. An individual develops influenza.  Describe both the non-specific AND specific immune defenses that occur in order to try and eliminate the invading virus. If exposed again to the same strain of influenza in the future, will this individual get sick?  Explain.
10. Identify the parts of a neuron and their functions and explain how a nerve impulse is transmitted.
11. Explain the sequence of events at a synapse.  How can the message be interfered with at the synapse?
12. Define each of the following: concussion, depression, stroke.
13. Name the parts of a reflex arc.  Give four examples of common reflexes.
14. Name and identify the parts of the brain and give the function of each part.
15. Identify the parts of the eye and give the function of each part.

Molecular Genetics:
1. Describe and identify the basic structure and building blocks of DNA.  Compare this with the structure of RNA.
2. How is DNA replicated? (Include role of all enzymes.)  When does this occur in the cell?
3. What is a primer and what role does it play in DNA replication?
4. What is meant by 5'?  3'?  Why is this important when describing DNA/RNA?
5. Describe the contributions of the following scientists to our understanding of genetics: Griffith, Hershey and Chase, Franklin, Watson and Crick.
6. Distinguish between transcription and translation.  (Include the role of all enzymes involved.)
7. If RNA polymerase was absent from the cell, how would this affect protein synthesis? 
8. What is a mutation?   What are the different types of mutations possible?
9. Are mutations ever beneficial? Explain.
10.  Use the DNA sequence below to answer the following questions:


5' TCGTTTAAGGGCTTGTGCGCCACGGAT  3'


3' AGCAAATTCCCGAACACGCGGTGCCTA  5'     template strand

                          1     2        3                        4

(a) Give the complimentary mRNA sequence to the template strand.  What are the three letter “words” of mRNA called?

(b) Give the complimentary tRNA sequence to the mRNA.  What are the three letter “words” of tRNA called?

(c) What is the amino acid sequence coded for by this DNA sequence?

(d) A base is added as the result of exposure to acridine dye.  At which position (2 or 4) would it have the most
     damaging effect on the gene product?  Explain.

        (e) Would a base substitution at the 3' end of the codon labelled (3) be more OR less likely to produce an amino
             acid substitution than a base substitution at the 5'  end of  this same codon?  Explain.

        (f) The base guanine is added at position 1.  What effect would it have on the gene product?

11. How can a gene be cloned using genetic engineering techniques? 
12.  Taking in to account what you know about molecular genetics, is biology destiny?  Argue your
       position using proof from the course.
