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1. Biochem Blitz (Chap 2)
-Cells
-Membranes
-Molecules
-Pathways

http://eebweb.arizona.edu/eeb_course_websites.htm

Lecture 3, 23 Jan 2008

Vertebrate Physiology
ECOL 437 (MCB/VetSci 437)
Univ. of Arizona, spring 2008

Kevin Bonine & Kevin Oh
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Housekeeping, 23 January 2008

Upcoming Readings

today: Textbook, chapter 2&3
LAB Wed 23 Jan: Lienhard et al. 1992, Nesse & Williams 1998

(see website for links to papers, or get via email)
Fri 25 Jan: Textbook chapter 3
Mon 28 Jan: Ch 10

Lab discussion leaders: 23 Jan
1pm – Allison, Rachel
3pm – Kelsey, Sean

Lab discussion leaders: 30 Jan
1pm – Josh, Seth
3pm – Aaron, Adam
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- Physiological State

- Sleeping
- Resting
- Alert
- Exercising
- Stress-level

- Age
- Sex
- Season
- Reproductive Condition

- Fasting or Fed - RMR
- BMR

Organism-level
Approaches
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Behavior
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Doing Physiology
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Scientific Literature 1/4

Randall et al. 2002
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Scientific Literature 2/4

Randall et al. 2002
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Scientific Literature 3/4

Randall et al. 2002
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Scientific Literature 4/4

Randall et al. 2002
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Hill et al. Chapter 2

Biochem Blitz

Cells, Membranes, Molecules, Pathways
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- MEMBRANES 4-4 Randall et al. 2002

4-2 Randall et al. 2002

4-3 Randall et al. 2002
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H2O

- Origins of Life
- Universal Solvent

- Polar Covalent Bonds

- Dipole

- H bonds between molecules

- high specific heat
- transient and weak, but many

- surface tension, cohesiveness

- Density changes
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- hydrophobic

- hydrophilic

-amphipathic molecules
e.g., micelles
Phospholipid bilayers

In Water:
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Membrane Structure and Composition

1 Phospholipids
bilayer, fluidity

2 Cholesterol
stabilizer

3 Proteins
- integral
- peripheral

4-2 Randall et al. 2002
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Biological Molecules

1- Lipids

- saturated -> cholesterol
No double bonds in side chains
(saturated with hydrogens)
~solid at room temperature

- high energy/ gram

Randall et al. 2002

3-13 Randall et al. 2002

- phospholipids
Migrating bird?

16

Figure 2.2  The structure of membrane phospholipid molecules

Hill et al. 2004
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Figure 2.3  
Degree of unsaturation of brain phospholipids in fish 
varies with habitat temperature

Hill et al. 2004
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Fluid Mosaic Model
-Type of lipids
-Length of tails
-Amount of cholesterol
-Amount and type of protein
-”Sided”

Protein Structure

Membrane Structure and Composition

4-2 Randall et al. 2002

4-5 Randall et al. 2002
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How do scientists come up with the protein 
conformations such as pictured here:

4-5 Randall et al. 2002

5-25 nm thick

Discussion Question

20

Biological Molecules

2- Proteins
- linear chains of amino acids

- 20 common alpha-amino acids

- amphoteric

- peptide bonds

- polypeptide chains

- 1 °, 2 °, 3 °, 4°

3-17 Randall et al. 2002

(carboxyl group)(amino
group)
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Biological Molecules

- Proteins

- 1 °, 2 °, 3 °, 4°

alpha

beta

-Covalent (strong)
-Ionic
-H bonds
-Van der Waals
-Hydrophobic

3-18 Randall et al. 20023-19 Randall et al. 2002
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Box 2.1, Figure A  The structural hierarchy of proteins

-linear chains 
of amino acids

Hill et al. 2004
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Box 2.1, Figure A  The structural hierarchy of proteins

-Denaturation
-Chaperone Proteins 

(e.g., HSPs)

Hill et al. 2004

24
Hill et al. 2004
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Biological Molecules

3- Carbohydrates

- (CH2O)n

- monosaccharides, (disaccharides)

- glucose is common metabolic currency 
from plants to animals

- glycogen (storage)

3-14 Randall et al. 2002

3-15 Randall et al. 2002
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Biological Molecules

4- Nucleic Acids

- pyrimidine (T,C) or 
- purine (A,G)

-Phosphodiester
linkages between
adjacent

- transcription (nucleus)

- translation  (ribosome)

DNA -> mRNA

mRNA -> tRNA -> protein
(genetic code)

3-22 Randall et al. 2002

3-21 Randall et al. 2002
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Junctions between cells

1. Gap 
~linked

2. Tight
~ impermeable barriers

4-32 Randall et al. 2002

28

Junctions between cells and solute movement

1. 

2. 

4-35 Randall et al. 2002

apical basal
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Solute movement and variability of membrane properties

4-36 Randall et al. 2002
4-37 Randall et al. 2002
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Solute movement and subsequent water movement

Osmosis

4-39 Randall et al. 2002
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Enzymes and Energetics
(Hill et al. Ch 2, con’t)

32

- metabolism

- energy/ATP
- building blocks

- 1st law – energy neither created or destroyed

- 2nd law – entropy will reign

- free energy ∆G
(energy available to 

do useful work)

- exergonic (~liberate heat)

- endergonic (uphill)
- ∆G  
+ ∆G 

- small, controlled
oxidation steps

Energetics (sun is origin)
3-24 Randall et al. 2002



17

33

Energetics

- exergonic (liberate heat)

- endergonic (uphill)
- ∆G  
+ ∆G 

Coupled
reactions

3-24 Randall et al. 2002

3-23 Randall et al. 2002
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Phosphorylation
-Protein Kinases
-Protein Phosphatases
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Energetics

- Temperature
- ⇑ Reaction Rates

- Enzymes
CATALYSTS

- Activation Energy

3-26 Randall et al. 2002

3-27 Randall et al. 2002

3-30 Randall et al. 2002

36

Figure 2.13  Enzymes speed reactions by lowering the needed 
activation energy

Hill et al. 2004
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- pH, temperature
- Cofactors

(often vitamins)

Enzymes

3-30 Randall et al. 2002

Randall et al. 2002
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Enzymes

- Regulation

1 - Competitive
2 - Allosteric

3-35 Randall et al. 2002

3-37 Randall et al. 2002

3-38 Randall et al. 2002
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39Hill et al. 2004
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Allosteric
activation/inhibition

Hill et al. 2004
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Enzymes

- Rates of Rxn (V)

- MM constant
(Km)

- Michaelis-Menten
equation

Vo =  Vmax[S]
Km + [S]

3-33 Randall et al. 2002


