BCH 3023C Biochemistry Syllabus, Spring 2004

Room: 209 BHG III

Meeting: Tuesdays and Thursdays 2:00pm – 4:15 pm.

Professor: Dr. Henry O. Ogedegbe

Office: WH 252

Phone: 590-7486

Email: hogedegb@fgcu.edu 

Office hours: TTH 10:00 – 12:00 and by appointment.

1. Course Information: Biochemistry, three semester hours of credit.  Prerequisites include Organic II with a grade of C or better.

2. Materials required:

a.  Textbook: Biochemistry, Campbell/Farrel 4th Edition.

b. Lab Manual: Handouts will be provided


c. Quad ruled, permanently bound laboratory notebook. No spiral bound or removable pages.
d. Scientific calculator
e. Safety goggles
3. Purpose:  To provide a foundation in biochemistry with a general survey course in the subject.  The development of problem solving and critical thinking skills is emphasized.

4. Outcomes

b. Biomolecules: Students will be able to classify biomolecules as belonging to the lipid, carbohydrate, nucleic acid or protein class. They will be able to utilize pKa to determine functional group charge at a given pH, and perform pH and buffer calculations. Students will apply their previous knowledge of bond polarity to the four families of biomolecules and determine whether these compounds are hydrophobic, hydrophilic or amphipathic and explain their distribution in cellular compartments with regard to location in a membrane or aqueous compartment. Students will be able to utilize the rules of stereochemistry to reduce structures to Haworth projections and Fisher representations and correctly manipulate the drawings to extract information about the occurrence of mutarotation, ring-locking, D/L, R/S, or meso compounds.

c. Proteins and Enzymes: Students will recognize and correctly classify amino acids according to their side chain. Students will link amino acids with amide bonds in order to draw peptides with the correct carboxy and amino terminus, they will utilize the concepts of primary, secondary, tertiary, and quaternary structure to analyze protein shape. They will explain biochemical specificity in the context of a “lock and key” relationship at the active site and calculate activity, binding and inhibitory effects in the context of the Michaelis-Menten and Lineweaver Burke equations. They will be able to classify enzymes by type and describe regulatory processes, inhibition and allosteric effects in detail.

d. Carbohydrates: Students will identify reducing and non-reducing sugars and list the names and structures of common monomers and polysaccharides and describe the role they play in metabolism and cell signaling. Students will link sugars with appropriate bonds and differentiate between alpha and beta links. They will be able to identify heteropolysaccharides (glyco-, lipo- and proteo- sugars) and describe their function.
e. Lipids and membranes: Students will classify lipids as belonging to the cholesterol family, or as fatty acids, triglycerides, and phospholipids then they will describe the role these lipids play in micelles, membranes and oil droplets. Students will describe the fluid mosaic membrane model and predict the effect of size and hydrophilicity on the passive solute permeability. They will predict the effects of membrane fluidity, unsaturation, and chain length on permeability. They will describe the specificity and energy requirements of actively and passively transported substances and pump classes. Students will predict the size and polarity of membrane potentials from ion permeabilities in simple systems and correlate these predictions to explain nerve impulse transmission. 
f. Nucleic Acids: Students will classify nucleotides as purines and pyrimidines and assemble the sugar, phosphate and base into nucleotides, then link the nucleotides into a polymeric helix. Students will differentiate between DNA, and RNA, and sub-classify RNA into mRNA, rRNA, tRNA and describe the function of each class. They will use the rules of molecular biology to replicate DNA, and predict the amino acid sequence corresponding to a specific DNA sequence.
g. Metabolism: Students will describe the basic pathways of glycolysis, TCA cycle, gluconeogenesis, glycogenesis, glycogenolysis, amino acid synthesis and breakdown, and fatty acid synthesis and (-oxidation and they will explain how these cycles interrelate, how the cycles are regulated, and where they occur. Students will connect catabolism and anabolism to ATP and NADH production and consumption and will describe electron transport, chemiosmotic theory and photophosphorylation in detail 
5. Attendance:  Lab attendance is mandatory. If one lab is missed, that individual lab report grade will be computed based upon the remaining labs in a given unit. Attendance in lecture is strongly suggested and there will be no make-up tests, unless in extenuating circumstances and the student has contacted the instructor in advance. 

6. Grading:  

Exam 1
= 100

450 – 500 
= A 

Exam 2 
= 100

400 – 449 
= B

Final exam 
= 200

350 – 400 
= C

Labs 

= 100

300 – 349 
= D

Total 

= 500

<300

= F

7. Lab Safety:  Everyone must wear safety goggles in lab.  Heed all warnings.  MSDS lab safety books will be available in Lab.

8. Academic Honesty: All students are expected to adhere to the highest ethical standards, cheating or plagiarism will result in an “F” for the course. 
9. Appealing Grades:  Mistakes sometimes occur in the grading of exams, in the interest of fairness, we will adhere to the following procedures:1
b. Check the test key and make sure a mistake has been made before asking for a re-grade.
c. Misunderstanding test instructions is not acceptable grounds for appeal (ask for clarifications during the test!)  
d. Illegible, messy, difficult to understand, or poorly organized answers  and answers placed away from the space provided and unnoticed will not be reconsidered.  
e. If a test is turned in for re-grading the entire test will be looked at not just the question under discussion. This is done in order to ensure that errors in favor of the student were not overlooked. (Note! a re-graded test may result in fewer points being awarded after more careful scrutiny).   
f. You have one week from the date a test is handed back to request a re-grade, after that, a grade will not be reconsidered.
TENTATIVE SCHEDULE OF CLASSES

	Date
	Days
	Subject
	Chapter

	Jan 13
	T
	Biochemistry and the organization of cells
	1

	Jan 15
	TH
	Water
	2

	Jan 20
	T
	Amino acids and peptides
	3

	Jan 22
	TH
	Lab 1 Preparing Buffers
	

	Jan 27
	T
	3 – D structure of proteins
	4

	Jan 29
	TH
	Lab 2 Purification and Characterization of -Lactalbumin From Milk
	

	Feb 3
	T
	Enzymes
	5

	Feb 5
	TH
	Lab 2 Protein Concentration Determination cont.
	

	Feb 10
	T
	Lipids and membranes
	7

	Feb 12
	TH
	Nucleic acids, Replication and Transcription
	8,9

	Feb 17
	T
	Protein synthesis, Biotechnology Techniques
	11, Interchapter B

	Feb 19
	TH
	Exam 1
	

	Feb 24
	T
	Lab 3 Identification of Serum Glycoprotein By SDS-PAGE and Western Blotting
	12

	Feb 26
	TH
	Lab 3 continued
	

	Mar 2
	T
	Lab 3 continued
	

	Mar 4
	TH
	Lab 3 concluded
	

	Mar 9
	T
	Spring Break
	

	Mar 11
	TH
	Spring Break
	

	Mar 16
	T
	Carbohydrates
	13

	Mar 18
	TH
	Glycolysis
	14

	Mar 23
	T
	Storage and control in CHO metabolism
	15

	Mar 25
	TH
	Lab 4   Measurement of cholesterol and vitamin C in biological samples
	

	Mar 30
	T
	TCA cycle
	16

	Apr 1
	TH
	Oxidative phosphorylation
	17

	Apr 6
	T
	Photosynthesis
	19

	Apr 8
	TH
	Lipid metabolism
	18

	Apr 13
	T
	Nitrogen metabolism
	20

	Apr 15
	TH
	Anabolism of Nitrogen-Containing Compounds
	Interchapter C

	Apr 20
	T
	Exam 2
	

	Apr 22
	TH
	Comprehensive Review
	

	Apr 27
	T
	Final Exam
	


