
Notes 0805

Audio recording started: 10:02 AM Tuesday, August 05, 2008

Interconvertable Pool of Hexoses- freely reversable pool ω

Interconvertable pool of trioses (3PG, 2PG, PEP)ƺ

How many ATPs produced? 2 ATPƺ

Glycolysisω

Making glucose from non carbohydrate precursorƺ

Bacteria:can grow on most carbon media (for example grow on succinate through utilizing gluconeogenesis)ƺ

liver has stored glycogen and adipose tissue that it breaks down for energy. Liver has finite amounts of glycogen and brain 
needs constant supply of glucose via gluconeogenesis and breakdown of protein (muscle) and fats.

Á

Cori cycle- recycling of componentsÁ

Mammals:ƺ

Gluconeogenesisω

Why can't reverse of glycolysis work?ƺ

ҟG0' (kcal/mol) Step Reaction Notes

+15 Step 1 2 pyruvate + 2ATP -> PEP + 2 ADP

+3.4 Step 2 F-1,6-BisP + ADP -> f-6-P + ADP

+4 Step 3 G-6-P + ADP -> G + ATP

+22.4 Total Overall reaction

Look at ҟG0' (kcal/mol) stepwise of reverse reaction of glycolysisÁ

ҟG0' (kcal/mol) Step Reaction Notes

+0.4 Step 1 2 pyruvate + 2ATP + 2GTP -> 2PEP + 2ADP + 2GDP +2PiSum of two enzyme activities (pyruvate carboxylase and PEP carboxykinase)

-4.0 Step 2 F-1,6-BP + H2O -> F-6-P + Pi F-1,6bisphosphatase

-3.3 Step 3 G-6-P + H2O -> glucose + Pi Glucose-6-phosphatase

-6.9 Total Overall reaction

Look at ҟG0' (kcal/mol) stepwise of actual gluconeogenesisÁ

-6.9 - (22.4) = -29.3 kcal/mol
Thermodynamic gainÁ
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-6.9 - (22.4) = -29.3 kcal/molǏ

Replacing irreversible reactions of glycolysisǏ

Thermodynamic gain

Biotin is CO2carrying cofactorǏ

Pyruvate to phosphoenolpyruvateÁ

See handout pg 103 for energy difference glycolysis and gluconeogenesisƺ

Summary Equation of hypothetical reversal of glycolysisƺ

Summery Equation of gluconeogenesisƺ

ҟG0' (kcal/mol)= +32kcal/mol + 4ATP(-7.5kcal/mol) = +2kcal/molö

Compare to previously calculated -29.3 kcal/mol and this -30kcal/mol from 4ATPö
In a liver cell, gluconeogenesis is more favorable than +2kcal/mol

Energy ҟG0' (kcal/mol) calculation: How many ATP equivalents are used? 6 (4ATP + 2GTP)Á
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Lecture
0806

Audio recording started: 10:03 AM Wednesday, August 06, 2008

Kidney can also do gluconeogenesisƺ

Most of gluconeogenesis occurs in cytosol of liver cellsƺ

Reduced to malate or oxidized to aspartate for shuttle into cytosolǏ

Conversion to PEP by PEP carboxykinase to for shuttle into cytosolǏ

Oxaloacetate from mitochondrion shuttled to cytosolÁ

If amino acid is primary source of carbon then goes by aspartate/malate shuttleǏ

If have lactate as carbon source then goes by PEPǏ

High NADH in cytosole causes malate aspartate pathway to cytosol to back upÎ

Cytosol doesn't have a lot of NADH, so NADH concentration in cytosol drives the 
difference of PEP versus aspartate/malate shuttle

Ǐ

What dictates ifÁ

ҟG'0 = 0 in shuttle system and is driven by concentrationÁ

Shuttle system (see handout)ƺ

Citric acid cycle intermediates and amino acids that feed into citric acid cycle because they 
ultimately form oxaloacetate

Á

Exception Acetyl-CoA cannot be used to net synthesize glucose because its carbons are lost 
via 2x CO2 in citric acid cycle

Á

What else can serve as carbon source for gluconeogenesis?ƺ

Gluconeogenesisω

Different types of fatty acids (don't memorize all fatty acids on handout)ƺ

Esterified to adipose tissue, clip off and go into lipoproteins.Á

Trans fatty acids don't occur in nature. Enzymes cannot metabolize ƺ

Dietary fat is triacylglycerolƺ

Body stores fatty acids as triacylglycerol ƺ

CNS doesn't do beta-oxidation, most other tissue types doƺ

ATP + Fatty Acid -> Acyl-adenylase intermediate + pyrophosphate -> fatty-acyl CoA + AMPÁ

1 for long chain fatty acids, 1 for medium, 1 for shortǏ

3 different versions of acyl-CoA synthetase Á

Acyl-CoA synthetaseƺ

Fatty Acid Metabolismω

Beta-oxidation is in inner mitochondrial membraneÁ

Phosphatase is outside the inner matrix. Inner membrane in impermeable of acyl-CoAÁ

(don't have to know structure of carnitine)Á

No free energy change involved.1.
Important things:Á

Carnitine shuttle system (see handout)ƺ

Lecture 08/06
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Carnetine acyltransferase I is very regulated -dictates decision in cell to oxidize a fatty 
acid or synthesize a fatty acid

2.

Oxidation occurs on ̡-carbonÁ

Oxidation clips off 2 carbons at a time as acetyl-CoA (see handout)Á

Notice succinate to oxaloacetate is a very similar pathway (FAD to FADH2 to trans double bond. 
Hydrate with H2O, NAD+to NADH + H+ to make keto)

Á

Oxidation of fatty acids (̡-oxidation)ƺ
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Lecture
0807

Audio recording started: 10:02 AM Thursday, August 07, 2008
Audio recording started: 10:22 AM Thursday, August 07, 2008

Lecture
0807

Fatty Acid Metabolismω

Thermodynamics of palmitic acidƺ

Equation of palmitic acid oxidation ҟG0' kcal/mol Notes

C16H32O2+ 23O2 -> 16CO2 + 16H2O -1398

131ADP + 131Pi -> 131 ATP + 131H2O +983

ATP + 2H2O -> AMP + 2Pi -15

Total: palmiti cacid + 23O2 + 131ADP + 131Pi -> 16CO2 + 
145H2O + 130ATP + AMP + 2Pi

-430 Why 130 ATP vs 131 ATP? Each are actually 129 
ATP equivalents

-̡oxidation of fats creates lots of water as byproduct. Useful for camels, whales, hibernating animalsÁ

Enoyl-CoA isomerase, isomerases from ҟ3cis to ҟ2 trans (ҟ2 trans is an intermediate of ̡-oxidation)Á

ҟ4-cis changed to ҟ2-trans to ҟ3-trans to ҟ2 transÁ

Overlap between catabolic and anabolic pathway. Á

When ̡ -oxidation is occurring, when it generates intermediate that has a cis double bond that is too 
close to the business end where the chemistry is being done, then auxiliary enzymesmust be present 
to create a substrate that the ̡-oxidation enzymes can deal with.

Á

Unsaturated fatty acids (double bonds) see handout figure 17.5 and 17.6 though don't need to memorizeƺ

Final catalytic step of thiolitic cleavage from fatty acid to create a primary metabolic intermediateÁ

Odd chain fatty acidƺ

Lecture 08/07
Thursday, August 07, 2008

10:02 AM

   CHEM 153C Page 5    



Odd chain fatty acids can replenish TCA intermediatesÎ

Even chain fatty acids cannot replenish TCA intermediates & glucose due to Î

Anaplerotic- replenishment reactionǏ

Covalently bound to enzymes (ie propionyl carboxylase) - see handoutÎ

Cofactors have complicated structures and participate in complicated reaction mechanisms. Do not need to know mechanisms Î

Identify them (name)ö

Their Function (1C carrier)ö

1 Enzyme that contains themö

1 Reaction that uses themö

What are the reactive atoms (circle them)ö

First question in exam: 5 pictures of cofactorsÎ

Biotin is an activated carbon carrierö

BiotinÎ

Tetraporol - structure type (heme, chlorophyl, vitamin B12)ö

Co is central atom in tetraporolö

Vitamin B12Î

CofactorsǏ

Concepts in odd chain fatty acid metabolismÁ
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Notes 0808

Audio recording started: 10:02 AM Friday, August 08, 2008

Free radical exchange1.
2 types of reactionsƺ

Vitamin B12 transfers methyl groups from 1 group to another2.

Vitamin B12 (cont 08/07)ω

Ketone bodiesω

Ketone bodies form under fasting conditions or diabetes and synthesized in the liverƺ

Source of carbon is acetyl-CoA from ̡-oxidationƺ

Anabolism of ̡ -hydroxybutyrate - Mechanism:ƺ

All enzymes mitochondrial matrix of liver

Notes 08/08
Friday, August 08, 2008

9:59 AM
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How many ATP?Á

Catabolism of ̡-hydroxybutyrate (see handout 17.11)ƺ

Liver does not have ̡-oxoacid-CoA transferase so it cannot perform catabolism of -̡hydroxybutyrateƺ

Fatty acids are insoluble and hard to transport so -̡hydroxybutyrate (soluble) allows for easy circulationƺ

Big Picture Metabolic Pathwaysω
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Notes 0811

Audio recording started: 10:03 AM Monday, August 11, 2008

Isocitrate lyase1.

Malate synthase2.

Glyoxylate Cycle ω

Bacteria can grow on media (acetate) that produce acetyl-CoA via glyoxylate pathway.Á

Don't write balanced equation: 2 acetyl-CoA in, 4 Ǐ

Problems:Á

ATP concentration. When high ATP, carbons go through glyoxylate, when low ATP go by citric acid cycleǏ

malate synthase (high ATP = malate synthase stimulated; low ATP = inhibited)Î

isocitrate dehydrogenase (low ATP=stimulated; high ATP=inhibitedÎ

Regulated enzymesǏ

What dictates which direction?Á

Glyoxylate cycle in bacteria (see handout)ƺ

Plants can't grow on acetate.Á

Glyoxylate pathway is associated with fatty acid catabolismÁ

To keep cycle driven, need sufficient OAA in glyoxysome to condense with acetyl-CoA. -> A shuttle system to replenish OAA 
in gloxysome. Without this the whole cycle will stop.

Î

Don't focus on stoicheometry Î

Plants that store fatty acids for germination have an organelle: glyoxysome which does -̡oxidation of fatty acidsǏ

Plant seeds have mixtures of carbohydrates and fatty acids for energy storage for germination periodÁ

Glyoxylate in plantsƺ

-hketoglutarate and glutamate are almost always the donors and acceptorsǏ

Derived from vitamin B6Î

Cofactor: pyridoxal phosphate (PLP)Ǐ

Enzyme-PLP is schiff baseö

Deprotenationö

Transimination1.

Carbanion intermediate (resonance stabilized)ö

Lys from enzyme protenatesö

Tautomerization2.

Heterocyclic ring draws electrons down making N-H bond particularly susceptible to hydrolysisö

Hydrolysis3.

Mechanism (equilibrium driven freely reversible)Ǐ

TransaminationÁ

Removing amino group is the 1st step in amino acid catabolismƺ

Amino Acid Catabolismω

ω

Notes 08/11
Monday, August 11, 2008

10:02 AM
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Notes 0812

Audio recording started: 10:03 AM Tuesday, August 12, 2008

Glutamate Dehydrogenase1.
Amino Removalω

Amino Acid Oxidases2.

Lyase3.

Pathways using Amino Removalω

Notes 08/12
Tuesday, August 12, 2008

10:03 AM
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Histidine catabolic pathway -don not need to knowƺ

Some organisms use NAD or NAD(P)+- can use whatever on testsƺ

Know argnine, proline, and glutamine pathwaysƺ

Handout Figure 24-13ω

Got a lot of ATP from branched chain amino acidsƺ

TPP coenzyme ƺ

Branched chain amino acids (see handout figure 24-15)ω

Glucogenic - protien turned into glucoseƺ

Ketogenic only -protein only turned acetyl-CoA and then to keto bodiesƺ

Give starved diabetic mouse an amino acid and examine product of glucose or keto bodies in its urineƺ

Which amino acids are glucogenic or ketogenic or both? (see figure 24-8)ω

MSG - glutamate can be neurotoxic and causes headaches when consumed by someω

Amino Acid Deficient Enzyme Symptoms Treatment

Valine
Isoleucine

Alpha-ketoacid dehydrogenaseMaple syrup urine disease -mental retardation, fatal Reduce branched chain 
fatty acid in diet

PhenylalaninePhenylalaninehydroxylase Causes mental retardation Reduce diet with 
phenylalanine

Diet drinks -aspartame 
converts to phenylalaine

Genetic Amino Acid Catabolism Diseasesω
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Notes 0813

Audio recording started: 10:06 AM Wednesday, August 13, 2008

Excreted formsSpecies

NH4
+ Aquatic

Urea Terrestrial animals (moderate H2O intake

Uric acid Low H2O intake

Ammonia + aspartateω
Carbomoyl Posphateω
Carbamoyl Phosphate synthestase I (CPS I)ω

Cytosol enzymes are associated together for channeling (same for mitochondria enzymes)Á

Some of cycle in mitochondria and some in cytosol.ƺ

Enzymes:ƺ

Step Enzyme Location Reaction

Step 2 Ornithine transcarbamoylaseMitochondria in association with CPS I Ornithine + carbamoyl phosphate -> citriline + 
Pi

Step 3 Arginosuccinate synthetase Cytoplasm 
In association with cytoplasm urea cycle enzymes

Citrulline + aspartate + ATP -> arginosuccinate + 
AMP + 2Pi

Step 4 Arginosuccinase Cytoplasm
In association with cytoplasm urea cycle enzymes

Arginosuccinate -> Arginine + fumarate

Step 5 Arginase Cytosol
In association with cytoplasm urea cycle enzymes

Arginine + H2O -> urea + ornithine

Summary reaction:ƺ

Urea cycle - discovered by Kreb (see handout figure 24-4)ω

Energy is required for urea synthesisǏ

4 ATP for one ureaǏ

Conclusions:Á

Urea cycle affects bicarbonate concentration which is the buffer in bloodƺ

Notes 08/13
Wednesday, August 13, 2008

10:06 AM
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Notes 0814

Audio recording started: 10:01 AM Thursday, August 14, 2008

See handout 24-7 (relationship urea cycle and TCA)ƺ

Amino acid -> glutamate -> NH3 -> carbamoyl phosphate -> urea cycle1.
Amino acid -> glutamate -> aspartate -> urea cycle2.

Amonia in urea comes from:ƺ

Urea cycle (continued)ω

Why regulate? - conserve resources and prevent a futile cycleƺ

Kinetic Regulation of Enzymesƺ

Regulation frequently occurs in branch points in reactionsƺ

Regulation (Enzymes and hormones)ω

Enzyme Kinetics:ƺ

Cannot do lineweaver burk for sigmoidal (will not be linear) - do a Hill Plotω

Notes 08/14
Thursday, August 14, 2008

9:59 AM
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Isocitrate dehydrogenase regulated by ATP and AMP levels (regulated by intracellular modifiers) and not the substrate itselfƺ

ATP is negative modifier of isocitrate dehydrogenaseω
AMP is positive modifier of isocitrate dehydrogenaseω
Feedback inhibition for isocitrate dehydrogenase -ATP ω

Hill Plot (rate vs. modifier concentration)

N for modifier1.
Kd disassocation constant for positive/Kd or Ki for negative2.

Hill plot of modifier and  shows
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Notes 0815

Audio recording started: 10:03 AM Friday, August 15, 2008

AMP (or ADP) + modifiers

ATP -modifier

Isocitrate dehydrogenase modified by:

Isocitrate dehydrogenase:ƺ

Adenylate Energy Charge (E.C.) - represents ratio of charged to uncharged adenylatesƺ

Enzyme Regulationω

R-type
Enzyme has regulatory adenylate binding site (distinct from substrate active 
site) for ATP, ADP, AMP that affects enzyme activity. AMP binding affinity for 
site is much higher since AMP is in low concentration compared to ATP

PFK -phosphofructokinaseÁ

Active site for ATP as substrate (higher affinity for ATP in PFK)1.
Regulatory ATP site (lower affinity for ATP in PFK but binds when active site is saturated)2.

2 binding sites for ATP on pfk:

Regulatory enzymes occur at irreversible stepsƺ

Notes 08/15
Friday, August 15, 2008
9:58 AM
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Notes 0818

Audio recording started: 10:02 AM Monday, August 18, 2008

Hormones can over-ride regulation by intracellular modifiersω

Regulation of glycogen breakdown and synthesis in liver:ω

Produced in response to high blood glucose, beta cells from panaceas, Á

Mission: Promote uptake and storage of glucoseÁ

Insulin1.

Produced in response to low levels of blood glucose, produced alpha cells in Islets of Langerans pancreasÁ

Mission: program liver to increase blood glucoseÁ

Works also on adipose tissue to stimulate mobilization of fatty acids (clip off triacylglycerol of adipose tissue and transported to sites of 
oxidation)

Á

Glucagon2.

{ǘƛƳǳƭŀǘŜǎ ƎƭȅŎƻƎŜƴ ōǊŜŀƪŘǿƻƴ ƛƴ ƳǳǎŎƭŜΣ ƭƛǾŜǊΣ Ŧŀǘǘȅ ŀŎƛŘ ƳƻōƛƭƛȊŀǘƛƻƴΣ ŜǘŎΧ ǿƛƭƭ ǘŀƭƪ ƳƻǊŜ ŀōƻǳǘ ƭŀǘŜǊÁ

Epinephrine3.

Talk about 3 hormones in class:ω

Increase blood glucose, so stimulates glycogen breakdown.ƺ

Stimulates gluconeogenesis ƺ

Glucagon stimulates a heterotrimeric G proteinÁ

G protein alpha subunit occupied by GDP, inactiveÁ

Glucagon binds to liver transmembrane receptor protein, conformational change, interacts with G protein, GTP binds instead ofGDP, 
activates AC, activtes cAMP (second messenger)

Á

G protein -bind GTP and GDP. Large family of signal transduction proteins. ƺ

Glucagon:2.

cAMP protein kinase has 4 subunits (2 regulatory)Á

cAMP stimulates cAMP dependent protien kinaseƺ

Notes 08/18
Monday, August 18, 2008

9:52 AM
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Amount of active cAMP dependent protein kinase is directly proportional to cAMP levels in the cell. Á

Also known as PKA Î

Phosphorylase kinase a then activates phosphorylase a (active) by phosphorylation to break down glycogen 
to G-1-P

Î

Phosphylase kinase b (inactive) -> phosphorylase kinase a (active)1.

Both cAMP dependent protein kinase and PKA activate glycogen synthase(less active) to prevent futile cycle2.

When active (see diagram) phosphorylates 2 proteinsÁ

cAMP dependent protien kinaseƺ

glucagon favors phosphorylation to stimulate glycogen breakdown in the liverƺ

Glucagon re-enforces the phosphorylated state by causing the activation of a phosphatase inhibitorƺ
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Notes 0819

Audio recording started: 10:03 AM Tuesday, August 19, 2008

Phosphtase inhibitorƺ

Phosphorylase kinase aƺ

Glycogen synthaseƺ

cAMP dependent protien kinase acts onω

Insulin -dephosphorylated state of hormonal cascade for glycogen metabolism. Promotes synthesis of glycogen.ω

Insulin and glucagon affect glycolysis in the liver by conversion of F6P to F1,6BPω

lowering the Km for f-6-p1.
Increases Ki for ATP and citrate (inhibitor disassociates easier stimulating PFK activity)2.

F2,6BP stimulates PFK by:ƺ

Decreasing Ki for AMP (enzyme more sensitive toward inhibition by AMP)1.
Inhibits f-1,6bisphosphataseƺ

Insulin and glucagon affect level of F-2,6BPω

f-2,6-bisphosphatase is like a second messenger (not a metabolite)

Notes 08/19
Tuesday, August 19, 2008

10:02 AM
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f-2,6-bisphosphatase is like a second messenger (not a metabolite)
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Notes 0820

Audio recording started: 10:02 AM Wednesday, August 20, 2008

Liver Form present Pfk-2 f-2,6bisphosphatase [f -2,6BP] Effect Notes

Insulin K/P (kinase 
phosphatase)

+ - High Favor glycolysis

Glucagon K/P-P - + Low Favor gluconeogenesis

Muscle Form present Pfk-2 f-2,6bisphosphatase [f -2,6BP] Effect Notes

Insulin K/P (different 
isoenzyme)

- + Low slow glycolysis Muscle cells don't do 
gluconeogenesis, dumps 
glucose into glycogen stores

Epinephrine K/P-P + - high Stimulates glycolysis Increasing Ca2+will increase 
K/P-P to stimulate glycolysis

Midterm  material stops here. Following info will not be for midterm.ω

Tissue specific transporters ƺ

Glucose uptake in liver cells:ƺ

Glucose traffickingω

Pancreas also has GLUT2 transporter and equilibrate similar to liver as to gave blood glucose levels. 
Insulin secretion in beta cells is based on EC (energy charge).
Can't have enzyme like hexakinase because it is inhibited by G-6-P, have glucokinase instead which 
allows for high EC

Glycogen breakdown and/or gluconeogenesis
Glucose release in liver cells:ƺ

Notes 08/20
Wednesday, August 20, 2008

9:59 AM
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Glycogen breakdown and/or gluconeogenesis

Phosphate transporterƺ

Glc-6-P transporterƺ

Glc-6-P phosphataseƺ

Deficiency in (glycogen storage diseases):

Low blood sugar when fastingƺ

Liver infiltrated with glycogenƺ

Can't do Cori cycle without gluconeogenesis 
so buildup of lactic acid (lactic acidemia)

ƺ

Symptoms:
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Notes 0821

Audio recording started: 10:03 AM Thursday, August 21, 2008

Insulin increases GLUT 4 receptors on cell membrane ω

Exercise decreases EC, turns off ASK 160ω

Notes 08/21
Thursday, August 21, 2008

10:03 AM
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Green plants (O2evolving photosynthesis)Ǐ

Algae (O2evolving photosynthesis)Ǐ

EukaryotesÁ

Cyanobacteria (O2evolving photosynthesis)Ǐ

Other bacteria (anaerobic photosynthesis)Ǐ

BacteriaÁ

2 types of photosynthesizing organismsƺ

Van Neil equationƺ

Photosynthesisω

Outside: Lumenƺ

Inside: Stroma - fixing CO2 into carbohydrateƺ

2 sides of thylakoid membrane:ω

Light and dark reactions -occur only in the lightƺ

2 types of reactionsω
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Review

Audio recording started: 10:07 AM Friday, August 22, 2008

Glycolysis - interconvertable poolω

When PEP vs. malate/aspartateƺ

Malate/aspartate shuttleω

[ƻǘǎ ƻŦ ǎǘǊǳŎǘǳǊŜǎ ƻƴ мǎǘ ǇŀƎŜΧ ǿƻƴϥǘ ŀǎƪƺ

Know how to draw palmatateƺ

Carnatine acyl transferase I is  important regulatory enzymeǏ

Carnatine shuttle - know how it operates Á

Fatty acid must be activated by enzyme fatty acyl coa synthetase (on outer membrane of matrix) (won't worry about structures or 
mechanism)

ƺ

Unsaturated beta oxidation -don't worry aboutÁ

Odd chain fatty acid -propinyl coa to succinyl coa - know structures, enzymes, etcÁ

Acyl coa is in matrix and now beta oxidation - know how much ATP (NADH  3 atp, acetyl Coa is 12 ATP, FADH 2ATP) . Know structures and 
steps etc

ƺ

Even chain can't be used to replenish citric acid cycle but odd chain (propinyl to succinyl coa. Can be used for net synthesis of glucose)ƺ

Fatty acid catabolismω

Carbon completely oxidized by TCA and get ATPÁ

Used in synthesis of ketone bodies (synthesized liver mitochondrial matrix)Á

Acetyl coa from fatty acid metabolism has 2 fatesƺ

Know pathway, enzymes, and structures, mechanismsƺ

Know why liver cannot catabolize ketone bodies (lack enzyme)ƺ

Ketone bodiesω

Know mechanisms that are similarω

Acetate, even chain fatty acids as only growth mediumƺ

Isocitrate lyase and malate synthaseƺ

Know the glyoxylate pathway. Know structures, enzymes, mechanismƺ

{ŜŜŘǎ ƻŦ ǎƻƳŜ ƻƛƭ ǇǊƻŘǳŎƛƴƎ Ǉƭŀƴǘǎ Ŏŀƴ ǳǎŜ ǘƘƻǎŜ Ŧŀǘǘȅ ŀŎƛŘǎ ŀǎ ŜƴŜǊƎȅ ǎƻǳǊŎŜ ŘǳǊƛƴƎ ƎŜǊƳƛƴŀǘƛƻƴ ōŜŦƻǊŜ ǇƘƻǘƻǎȅƴǘƘŜǎƛǎΧ ŘŜǾŜƭopmentally 
regulated. Glyoxisome organelle contains beta oxidation enzymes and glyoxylate pathways.

ƺ

In order to do glyoxylate in glyoxisome there must be a pool for oxaloacetate ƺ

Glyoxylate - certain microorganisms can grow on substrates that solely produce acetyl-/ƻ!Σ ƴŜŜŘ ǿŀȅ ǘƻ ǊŜǇƭŜƴƛǎƘ ¢/!Χ ƎƭȅƻȄȅƭŀǘŜω

Responsible of enzymes and pathwaysƺ

Alanine -AT to get pyruvateƺ

Serineƺ

Asparagineƺ

Aspartateƺ

Arganine!ƺ

Proline!ƺ

Glutamine!ƺ

Glutamate !ƺ

Isoleucine - complicated pathway. ƺ

Aminio acid catabolismω

Remove amino group (amino transferase reaction (PLP but won't deal with)). Alpha keto glutarate -glutamate . Keto acid skeleton1.

Some amino acids ketogenic, glucogenic (don't need to know)Á

Strategyƺ

ATPsƺ

Mechanismƺ

Contributes to pH balance -> aids in excretion of bicarbonate -> lower pH of blood (acidify)ƺ

Urea cycle - know it. ω

Insulin, glucagonƺ

Nothing about glucose trafficking

Hormonesω

Review for Midterm
Friday, August 22, 2008

10:07 AM
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Nothing about glucose traffickingƺ

Glycogen breakdown and synthesisƺ

Glycolysis and gluconeogenesis ƺ

True false questions (resonable unreasonable)ƺ

Comparison with skeletal muscle - know the table in notesω

Don't memorize glycolysis and gluconeogenesis ω

   CHEM 153C Page 27    



Notes 0822

Audio recording started: 10:03 AM Tuesday, August 26, 2008

Photosynthesis

Don't need to memorize tableƺ

Chlorophyll a, chlorophyll b, and cartenoids absorb energy (photons) and transfer to reaction 
center

ƺ

Handout pg 2. ω

Reaction centers P-700 and P-680ƺ

Handout pg 3.ω

Unfavorable electron transport driven by absorption of light to create NADPH and ATPƺ

Water is used to replenish electrons from photoxidized P680. Light drives reaction, not water donating electronsƺ

+0.8 to -0.32 redox potential is not favorable (mammal respiration is -0.32 to +0.8 which is favorable).ƺ

Cytochrome b6F complex are purely electron carriers -> protons pumped from stroma to luma.ƺ

Plastocyanine -donates to photoxidized P700ƺ

Fd-NADP+reductaseƺ

How many photons have to absorb to make NADPH?ƺ

Z-cheme of photosynthesisω

Cyclic pathway allows for proton pump from stroma to lumen for ATP synthesisƺ

NADPH production is from noncyclic pathway.ƺ

Balance of ATP to NADPH is maintained from high [NADPH] feedback on noncyclic and favoring 
cyclic pathway for ATP synthesis

ƺ

3 protons for 1 ATPÁ

Stoicheiometry ƺ

Notes 08/22
Tuesday, August 26, 2008

10:03 AM
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Buffering in mitochondria is mostly membrane potential.ƺ
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