Biochemistry Syllabus for M2O Winter 2007
(UPDATED February 23, 2007). When changes are made, this date will change. )
Although the major text is Berg, Tymoczko, and Stryer (BTS), I have also indicated useful readings from the other program texts (Molecular Biology of the Cell (MBOC) and Solomons and Fryhle (SF). Suggested problems are from BTS unless otherwise indicated.  (It is not required that you read the material from the other texts. I have included these references so that you can see how a different author presents some topics, and to allow you to study some biochemistry if you only have some other book with you at a given time.)
A comment on review material: Although we have covered a great deal about the Central Dogma and the flow of information from genome to protein in the fall quarter, it is useful to refresh your knowledge throughout the year. This will also aid your work in virology. Some good review material in BTS:  pp. 1-6, 17-21, Chapter 4, Chapter 6. Every week, try to refresh your memory on a portion of this material. Of course, almost any fall quarter reading from MBOC would be helpful.
LEARNING THE AMINO ACIDS:

Through the course of the winter quarter I would like everyone to learn the structures and abbreviations for the amino acids commonly found in proteins. I have divided the amino acids up into sets that emphasize common structural features and relationships, which should help students learn these structures. 

The first set of amino acids you should learn is: 
G, A, F, Y, S, and C. 


Set 2: D, E, N, and Q
Set 3: K, R, H, and P


Set 4: The rest of them.
You should make a study table or cards that do the following for each amino acid:

Name, structure, three letter code, one letter code, functional groups found on R-group, acid base properties of R group (and the ionization state found at physiological pH), any special uses or features of this amino acid. (For example, in the first set of amino acids there should be a special entry for C.)

	Week and Dates
	Lecture Topics

Monday, Friday
	Reading and suggested problems
	Some learning Goals
	Friday Workshop

	1
	Overview of Quarter

Review of Amino Acids and Proteins

Review molecular interactions, energy, acids and bases
	BTS pp. 7-17, 25-37
Problems from chapter 1 :4, 6, 7, 10, 11

In SF: 1167-1173, 1177-79

In MBOC: pp. 129-134
	Be able to use Ka calculations to estimate the charges on amino acids and peptides
Convert amino acid sequence into Lewis structure and structure into corresponding sequence
	Workshop 1 problems given out.
New workshop groups have been formed-be sure to check which group you are in.

	2
	MONDAY HOLIDAY
Protein Folding
	BTS p. 22, 37-62
Problems from chapter 2:1, 2, 3,  10, 
In SF: 1185-1189, 1195-1200.
In MBOC: pp. 134-146
	Be clear on distinctions of primary, secondary, tertiary, and quaternary structure. What factors influence protein folding?
	CAL Workshop-Secondary structure predictions, Review Cn3D
Discuss problems from week 1

Very short quiz on amino acid set 1

	3
	Experimental Methods in Protein Chemistry: Sequencing, Purification, Structure Determination
	BTS: 65-84
Problems from chapter 3: 1, 3, 4, 7, 10
In SF: 1179-1185, 1211-1215. Know that defined peptides can be synthesized, but you do not need to know the detailed chemistry.
	How do we determine the size and amounts of proteins? How are they purified? How is the sequence of a protein determined?
	Problem Solving Workshop
Take home exam on proteins distributed

	4
	Experimental Methods in Protein Chemistry (Continued)
	BTS: 84-103
947-956 (An introduction to antibody structure.)
	How is immunology used to study proteins? How is the three dimensional structure of proteins determined?
	CAL workshop on protein structure.
Very short quiz on amino acid sets 1 and 2.

Take home exam on proteins due.

	5
	Hemoglobin and some respiratory physiology
	BTS: 183-200. (Though the Hill plot)-

	How does hemoglobin work to carry oxygen? What is allostery?
	Problem solving workshop

	6
	Introduction to Enzymes
	BTS: 205-236
	How do we describe the kinetics of enzymes?
	Problem solving workshop. 
Short Quiz on amino acid sets 1-3.

	7
	MONDAY HOLIDAY
Enzyme Kinetics (continued).
	BTS:205-236
(Continued)

Suggested Review Problems:

Chapter 7:2, 4, 5, 6, 7

Chapter 8:1, 2, 4, 7, 9, 11
	How are enzymes inhibited by small molecules?
	Amino Acid Quiz 3

	8
	Catalytic Strategies
Enzyme inhibitors
	BTS: 241-272
Solomons:1200-1209

MBOC:162-177
	How do enzymes increase reaction rates?
	Homework problem set posted: Bring to class on Friday of 9th week.

	9
	Enzyme Regulation
Allostery revisited, blood clotting and complement cascade
	BTS: 275-299
	How are the rates of enzymatic reactions regulated?
	In-class exam (short) emphasizing material on enzymes)

	10
	Carbohydrate Chemistry:
Protein glycosylation
	BTS: 303-323
Solomons: 1072-1085; 1102-1120
	What are common structures and reactions of sugars?
	Final amino acid quiz


