OUTLINE – PROTEIN AND MUSCLE – structure-function relationships 

1. Tension and relaxation – limbs, facial muscles, eyes

2. Imagery – Martha Graham (dancer from video); lifting a feather; lifting a heavy object

3. Needs for proper muscle functioning:

a. Directionality

b. Coordinated action

c. Voluntary control – and automatic elements

d. Graded action

e. Counterbalance

f. Anchoring – to generate force

g. Sensation of position and tension

4. Muscle cell:  p. 148-154

a. Syncitium – thousands of cells combined into one –  length of whole muscle fiber

b. Many nuclei and mitochondria around edges of each megacell

c. Communication: sarcoplasmic reticulum and transverse (T) tubules; role of calcium and acetylcholine
d. Myofibrils – sarcomeres – dystrophin

i. actin (thin filaments, anchored to Z lines) – troponin, tropomyosin

ii. myosin (thick filaments) – heads; calcium; ATP in release; titan (anchor spring)

5. Other roles of actin and myosin – cell division, spindle formation, cell structure & movement

6. Some other proteins:  like pipe-cleaner figures

a. Hemoglobin – comparison of sickle cell to actin filaments in spindles, etc.

b. Phage 

c. Antibody

d. Enzymes – thymidylate synthase, digestive enzymes 

7. Roles of vitamins to make cofactors to carry around metabolic building blocks – p. 199

a. electrons: B2 – riboflavin (FAD); B3: niacin or nicotinamide (NAD, NADH) -- energy

b. 1-carbon pieces: methyl (CH3 and CO2) – folate (THF) – nucleotides, some amino acids

c. 2-carbon pieces: acetyl (CH3 CO O-) [vinegar] – pantothenic acid – carbos, fats, alcohol

d. amino groups: B6 – amino acids, neurotransmitters, hormones

e. (– OH groups: moved from water -- vitamin C)

8. Roles of trace metals: to help enzymes shuttle around electrons, etc. – p. 200 has some info

a. 
iron – hemoglobin, myoglobin, 

b. zinc – in over 100 enzymes – “zinc fingers” – for DNA binding, etc. – 

c. magnesium – interactions involving nucleotides (ATP) and nucleic acids – its positive charge is used to balance their negative charges

9. Protein film – kinds of proteins, hydrophobicity, digestive enzymes

10. Alcohol effects on some vitamins and minerals -- part of FAS?

Stu: Musculoskeletal system -- introduction to the big picture

Afternoon workshop: massage and movement

