Control of Metabolism


Generalizations
1. Regulation occurs at Rate Limiting Step

2. Regulation occurs at 1st committed step (most negative ΔG)
3. Often catalyze physiological irreversible reactions
4. Feedback regulation (end product controls)

5. Human Cells utilize compartmentalization to control excess substrate and activators/inhibitors to different enzymes
6. Hormonal Regulation integrates responses requiring more than one tissue (next week)
a. Can change phosphorylation state of enzyme

b. Can induce/repress enzyme synthesis

c. Change the rate of translation

d. Change the concentration of activator/inhibitor
7. Regulation matches function (i.e. pH of stomach)

Three time scales of metabolic control

1. Allosteric Effect (quickest)
2. Covalent Modification (Phosphorylation) seconds to minutes

3. Gene Expression (hours to days)

Flux


Increase Enzyme Reaction = Increase Flux Coefficient


Increase Flux = Increase negative ΔG
His favorite enzyme


FAD-glycerol phosphate Dehydrogenase of mitochondria



Activated by Calcium



Positive heterotropic effector (causes binding of something else)

The list of effectors 


Catabolic



Positive allosteric effectors (catabolic pathways)




ADP, AMP, Ca, NAD



Likely negative effectors (catabolic)




ATP, NADH

Anabolic


Positive 
ATP, NADH

Negative
Product of Pathway 

Positive Hetertropic 
Ca, GPDH

Positive Homo 
O2, Hb

Negative Homo 
ATP, PFK1

Negative Hetero
ATP, aKDH


Phosphorylation of enzymes



Kinase v. phosphatase




Subject to control


PDH Kinase is activated by NADH & Acetyl CoA

Carbohydrate Structure

Mostly Memorization Packet!

Most sugars are D

Carbohydrate Digestion


General



Read & Memorize



Know sugar structures



Know bond types 


Digestion of starch



Amylose & Amylopectin



Salivary & Pancreatic Amylase




Can cleave alpha 1-4 bonds




Cannot cleave alpha 1-6 




Cannot completely digest starch




Cannot cleave if:





2 residues from end





2 residues from alpha 1-6 branch point


NO FREE Glc RELEASED


Maltose, Maltotriose & dextrins

Parts that aren’t cleave are alpha dextrins (undigested sugar)

Alpha glucosidase removes 1 glc from NON-reducing end

Alpha dextrinase (isomaltase)

cleaves alpha 1-6 branching bonds


cleaves alpha 1-4 bonds


FREE Glc



Digestion of Lactose




Beta 1-4 bond




Broken by beta-galactosidase (lactase)


Digestion of Sucrose




Alpha 1-2 bond




Digested by Sucrase



Digestion of Trehalose




Found in insects




Digested by Trehalase

Indigestable Carbohydrates


Cellulose



Fiber



Beta 1-4 bond (but cannot be broken like lactose)


Inulin



Pulses



High pentoses, etc


Raffinose



Leads to gas

Alpha amylase inhibitors


Even though body does not digest starch, bacteria will ( gas

Lactose Intolerance


Deficiency of lactase


Premature Babies



Didn’t make lactase in time


Secondary to intestinal removal surgery



Lactase located on brush border of jejunum & ileum

Damage to Mucosal cell surface


Adult Onset (Most Common) (TQ!!)

Sucrase Deficiency


Can’t eat sugar

Monosaccharide Malabsorption


(nothing highlighted)

Absorption of CHO digestion products


Carrier proteins transport monosaccharides into cell via:
a. active transport

b. facilitated diffusion

Glucose

Facilitated diffusion


Uses Na gradient for glucose transport

Glycolysis


Go through pathway


Irreversible steps




Hexokinase, PFK1, pyruvate kinase



Structures, just memorize the damn things



Pyruvate kinase deficiency ( hemolytic anemia



Know GLUT-4




Mediates insulin stimulated glucose uptake

PDH



Inactivated by phosphorylation


Go thru pathway


Talk about GP shuttle & MA shuttle


Krebs Cycle



Go through pathway


Know regulation of enzymes


Know the enzymes most regulated

