Lecture 1/19/11
I. Organizational

A. Goals

1. Understand importance of sidechain functionality in protein structure and function

2. Understand importance of protein structure, particularly constraints imposed by secondary structure, on protein function

3. Engagement – through discussion

a) ask questions during lecture

b) required during student proposals

4. Critical analysis in 4th lecture – particularly as evidenced by critical questioning; will model

Syllabus

1. Start with a basic review of protein structure and then move to detailed discussion of structural motifs and domains

2. Use a case study of the potassium ion channel to look at how structure and function follows from amino acid chemical properties; also use this lecture to encourage critical engagement!

3. Advanced topics will cover materials beyond introductory course, such as in vitro and in vivo protein folding and unfolding, protein design and biomaterials, and other timely topics (i.e., ribosome and Nobel Prize)

4. Finally, we will explore various classes of proteins whose structures have helped to expand our molecular understanding of various biological fields (DNA binding, enzymes, photosynthesis).

B. Requirements

1. Two quizzes on basics of protein structure, stability and folding.  Each worth 20%.

3. Presentations and abstracts (15%) for panel chairs.  Brief discussion of goal.  Will need to sign up for presentations by end of next week.  Please email me with your name, your partner’s name, and date that you wish to present.  Note that your abstract is due to panel chairs the class before your presentation.
4. Panel Chairs – will review abstracts, prepare questions (10%), organize class discussion and then provide a panel summary of critique of the presentations (15%).

5. Written proposals – will incorporate presentation and panel summaries into final written proposal (20%).
II. Resources will be posted on web page:

http://www.haverford.edu/biology/Courses/Bio303/bio303h.html
III. The amino acids

A. Proteins are 

1. complex - 20 building blocks results in great diversity of sequence space

2. precise-

a) well defined sequences

b) contrast to carbohydrates and heterogeneity

c) single mutations are known to cause human diseases, such as cancer

B. Use alanine to show:

1. structure- backbone containing amino and carboxy groups

2. sidechain is simple, introduce Greek letters-show A, K

3. chirality - define L vs D and helps define specificity of chemical functionality.

C. Important chemical functionalities

1. hydrophobic, aliphatic- (Gly), Ala, Val, Ile, Leu, 

a) flexibility, packing, and rigidity

2. hydrophobic (not aliphatic)- Met (sulfur-containing), Pro (cyclic)

3. hydrophobic, aromatic- Phe, Tyr, Trp

a) also hydrophobic but can form H-bonds (Tyr, Trp)

b) tyr can be modified by phosphate for regulation

4. polar- Asn, Gln, Ser, Thr

a) functional groups are hydroxyls and amides

b) can do chemistry (H-bonds, nucleophiles)

c) can be modified with phosphates (Thr) and carbohydrates (Asn)

5. charged, negative- Asp, Glu, Cys, review pKa’s and understand implications at neutral pH

a) Cys important in disulfide bonds, imparts great stability and used often for extracellular proteins

b) Asp and Glu can form electrostatic interactions with +aa

6. charged, positive- His, Arg, Lys

a) structures of Lys, Arg, His (amino, guanidino, imidazole)

b) Lys and Arg are important in DNA-binding!

c) His is perhaps the most important amino acid for function: since its pK is so close to 7, can act as both an electrophile and nucleophile, H-bond acceptor and donor, effects on allostery (hemoglobin)

