
CHEM 6101/8101



Biochemical Principles


        Fall, 2007
1.
Office:


Burson PSB room 144 

Phone:
687-4913 


E-mail:

jkkruege@uncc.edu

Office hours:

Fridays 9 – 11 or by appointment, you may email me for a specific time.

2.
Lecture Schedule:
Mondays, Wednesdays, (Fridays) 8:30 –10:45 AM (Burson 118) 
Lectures will begin promptly at 8:30 each day. Some Friday lecture times have been scheduled for group problem sessions.

3.
Text:


1Matthews, C.K. & Van Holde, K. E. Biochemistry- 3rd Edition, 

Benjamin/Cummings Publishing Co., Inc., 2000.

2McMurry, J. & Begley, T. The Organic Chemistry of Biological Pathways, Roberts and Co. Publishers, Englewood, Colorado, 2005.
(Supplemental): 
3(Highly recommended) Segel, I. H. Biochemical Calculations –2nd Edition, Wiley & Sons, 1976. 

4.
Homework:

Outside reading and problem set assignments will be passed out in class  

on a regular basis. These assignments will not be graded but will be considerably helpful to you in preparing for the weekly quizzes.
5.        Exams:
There will be several 1-hr quizzes, a take home mid-term, a final paper and a cumulative final exam. See syllabus for specific dates.


Final Exam:

--------Wednesday, December 12, 8:00 – 10:45 AM-------- 

6.
Grading:

Quizzes

 
  500    points (50 - 100 pts each)





Mid-term exam

  150
points





Final exam


  250    points

                                              Final paper


  100    points







          Total points =   1000     points

Grades will be assigned approximately as follows: A = 90%+; B= 80-89%; C= 65-79%; U = less than 64% of total points.

YOUR NAME IS REQUIRED ON EACH EXAM  AND WILL SERVE TO VERIFY THAT YOU HAVE READ, UNDERSTAND AND WILL ABIDE BY THE ACADEMIC INTEGRITY CODE OF UNCC.

You should be familiar with the following chemical principles. These principles form THE basis for comprehension of the chemistry behind living systems:

1) non-covalent interactions between molecules (charge-charge, dipoles, van der Waals radii, the hydrogen bond)

2) the structure and unique properties of water (acids, bases, ionization, pH, pKa, titration of weak acids and bases, buffers, ionic strength)

3) the first and second law of thermodynamics (entropy, enthalpy, free energy, chemical potential, equilibrium constants)

Structures to LEARN for CHEM 8101/6101

There are several molecules that are utilized in nature as essential building blocks for larger, more complex structures. You are expected to learn these structures. Early on, one must be able to recognize and recite these structures fluently in order to follow the lectures. 

1. The repeating unit of ribonucleic acid (RNA; Fig. 4-1 p. 85).

2. The repeating unit of deoxyribonucleic acid (DNA; Fig. 4-1 p. 85).

3-7. The 5 nucleic acid bases, 3 pyrimidines and 2 purines, found in DNA and RNA their name and one-letter abreviations (Fig. 4-2 p.86). [You should be able to draw and name these structures either as a free base, or as part of a specific nucleoside or nucleotide].

8-27. The 20 (-amino acids found in proteins and both their three- and one- letter abbreviations (Fig. 5-3 p. 129). [You should be able to draw these structures either as a free amino acid or as part of a peptide sequence. You must also be familiar with the name of any functional groups present].
28-30. Three common monosaccharides: Glucose, Glc, (Fig. 9-1a p.279), Glyceraldehyde (Fig. 9-5 p. 280) and Ribose, Rib, (Fig. 9-10 p. 286) [You should know the structural difference between each carbohydrate’s  D- and L-isoform, as well as the conformational isomers (straight chain, pyranose and furanose ring structures) for glucose and ribose].

31-32. Glycerol and triacylglycerol, the major lipid backbone used for energy storage (p.318) 

33-38. Three saturated fatty acids: C-12 lauric, C-16 palmitic and C-18 stearic. 

Three unsaturated fatty acids (all C-18): (9 oleic, (9,12 linoleic, and (9,12,15 linolenic.      (Table 10-1 p. 317)

Chemistry 6101/8101: Biochemical Principles
	Date
	Day
	Topics
	Quiz
	Read Chap. 
	Home-

work
	Key posted

	Part I:  Structure and Basic Chemical Principles                                 

	Aug. 20
	Mon
	Scope of biochemistry

Water and non-covalent forces 
	
	1 – 2 (M&VH)
	1
	

	Aug. 22
	Wed
	Acids/Bases Solubility
	
	2 (M&VH)
	
	

	Aug. 27
	Mon
	Acids/Bases Solubility 
	
	3 (M&VH)
	2
	1

	Aug. 29
	Wed
	Bioenergetics 
	1
	3 (M&VH)
	
	

	Sept. 3
	Mon
	                                                      HOLIDAY- NO CLASS

	Sept. 5
	Wed
	Bioenergetics  
	
	3 (M&VH)
	3
	2

	Sept. 7
	Fri
	Problem Session 9 – 10:30

	Sept. 10
	Mon
	Nucleic Acids 
	2
	4 (M&VH)     2.5 (M&B)
	
	

	Sept. 12
	Wed
	Proteins: Amino Acids 
	
	5 (M&VH)     2.4 (M&B)
	4
	3

	Sept. 17
	Mon
	Proteins: Primary structure
	3
	5 (M&VH)     2.4 (M&B)
	
	

	Sept. 19
	Wed
	Proteins: Secondary and Tertiary Structure
	
	6 (M&VH)     2.4 (M&B)
	5
	4

	Sept. 24
	Mon
	Proteins: Function- Mb/Hb 
	
	7 (M&VH)
	
	

	Sept. 26
	Wed
	Carbohydrates 
	
	9 (M&VH)     2.3 (M&B)
	6
	5

	Sept. 28
	Fri
	Problem Session 9 – 10:30

	Oct. 1
	Mon
	Carbohydrates
	4
	9 (M&VH)     2.3 (M&B)
	
	

	Oct. 3
	Wed
	Lipids 
	
	10 (M&VH)   2.2 (M&B)
	7
	6

	Oct. 8      
	Mon
	Fall Break NO CLASS

	Oct. 10
	Wed
	Lipids
	5
	10 (M&VH)   2.2 (M&B)
	
	

	Oct. 15
	Mon
	Enzymes 
	
	11 (M&VH)   2.6 (M&B)
	8
	7

	Oct. 17
	Wed
	Enzymes  
	6
	11 (M&VH)   2.6 (M&B)
	Take home Mid term 

	OCT 19
	FRI
	Problem Session 9 – 10:30

	Part II:  Metabolic Pathways (or Applied Chemistry)                               

	Oct. 22
	Mon
	Introduction to Metabolism- Glycolysis 
	
	4 (M&B)      12 (M&VH)
	
	

	Oct. 24
	Wed
	Glycolysis
	
	4.2 (M&B)   13 (M&VH)
	9
	8

	Oct. 29
	Mon
	Glycolysis
	
	4.2 (M&B)   13 (M&VH)
	
	

	Oct. 31
	Wed
	Glycolysis
	
	4.2 (M&B)   13 (M&VH)
	
	

	Nov. 2
	FRI
	Problem Session 9 – 10:30

	Nov. 5
	Mon
	Glycolysis/ Fate of Pyruvate
	7
	4.3 (M&B)   13 (M&VH)
	10
	9

	Nov. 7
	Wed
	Citric Acid (aka TCA or Krebs) Cycle 
	
	4.4 (M&B)   14 (M&VH)
	
	

	Nov. 12
	Mon
	Citric Acid (aka TCA or Krebs) Cycle 
	
	4.4 (M&B)   14 (M&VH)
	
	10

	Nov. 14
	Wed
	Glycolysis/Gluconeogenesis
	8
	4.5 (M&B)
	11
	

	NOV 16
	FRI
	Problem Session 9 – 10:30

	Nov. 19
	Mon
	Electron Transport/ Oxidative Phosphorylatn
	
	15 (M&VH)
	Final Paper Topic assigned

	Nov. 21      
	Wed
	Thanksgiving Break NO CLASS

	Nov. 26
	Mon
	Fatty Acid Oxidation
	
	3.3 (M&B)
	12
	11

	Nov. 28
	Wed
	Fatty Acid Biosynthesis
	9
	3.4 (M&B)
	
	

	Dec. 3
	Mon
	Amino Acid metabolism
	
	5  (M&B)
	
	

	Dec. 5
	Wed
	Amino Acid metabolism/Urea Cycle
	
	5.2 (M&B)
	
	12

	Dec. 12
	Wed     
	8 – 10:50 am FINAL COMPREHENSIVE EXAM



