Study Guide Chapters 
Chapter 8b
Gluconeogenesis


4 enzymes that are different than glycolysis


Why can’t glycolysis simply run backwards?


Integrating gluconeogenesis and glycolysis




Cori cycle, glucose-alanine cycle



Reciprocal regulation

Glycogen metabolism


Glycogen synthesis and breakdown


Regulation of glycogen metabolism

Chapter 9
Citric acid cycle further oxidizes Acetyl groups
Pyruvate dehydrogenase produces acetyl-CoA


Multi-subunit enzyme complex


Mechanism requires 5 cofactors derived from vitamins


Thiamine deficiency and arsenic inhibit PDH


PDH regulated by PDH kinase and PDH phosphatase

Citric Acid Cycle


Know net reaction (what goes in and what comes out)


Recognize structures, and know enzymes and names of intermediates


Energy yield of CAC


Regulation of CAC – non-equilibrium enzymes are regulated


Anaplerotic reactions maintain CAC intermediates



Why do you need these? 



What are consequences if CAC intermediates are unavailable?

Chapter 10
Electrons from fuel molecules are carried by NADH and FADH2 to ETS

This involves a series of redox reactions, characterized by E(’


Transport of electrons is through a series of carriers with increasing E(’

Know the details I covered regarding ETS Complexes 1-IV

Electron transport sets up proton gradient

Protons flow back into mito through the ATP Synthase


Know mechanism of ATP synthase

ATP production and O2 consumption are usually tightly coupled

Uncoupling proteins like thermogenin induce a proton leak

Reactive oxygen species are a consequence of electron transport


UQH2 can transfer electrons to O2 forming superoxide


This leads to hydrogen peroxide, and ultimately hydroxyl radical formation


Hydroxyl radicals lead to an autocatalytic cascade that peroxidizes lipids


Some white blood cells use a respiratory burst to make ROS and kill bacteria


Defenses against ROS (SOD, glutathione peroxidase, Peroxiredoxin, Catalase)

Chapter 11

Fatty acids are building blocks of many lipids


Fatty acid structure and nomenclature


Trans fats occur in industrial hydrogenation of vegetable oils

Triacylglycerols are basic storage form of lipid


Structure and properties

Glycerophospholipids are basic component of membranes


Structure and properties (phosphatidic acid, phosphatidylethanolamine and
phosphatidylcholine).

Degree of saturation affects fluidity of aggregates of fatty acids and phospholipids

Sterols and steroids are membrane components and hormones


Structure and properties


Cholesterol islands occur in membranes and can lead to clots in arteries

Lipoproteins


Chylomicrons, VLDL, LDL, HDL

Membranes and Transport


Why are membrane transporters needed?


Types of transporters: uniport, symport, antiport


4 Examples



Glucose permease



Na-Glucose transporter



Sodium-proton antiport



Sodium-potassium ATPase


Primary and Secondary active transport


Transport of glucose from intestinal lumen to blood


Inhibitors of Na-K ATPase are used to treat heart disease

