Nitrogen
Memorize List of essential A.A. (TQ)

What is essential?


Semi-essential (conditionally essential)



Cannot be synthesized in infancy (Arginine)


Cysteine/Tyrosine are essential in premature infants (TQ)

Nitrogen Balance

Positive:
N(in) > N(out)


Negative:
N(out) > N(in)


Balance:
N(out) = N(in)     (WOW)


*** Know factors affecting each (page with pictures)

Particular amino acid sequence + ubiquitin is marked for breakdown


Big Picture



Ingested Proteins




80% peptides




20% amino acids



Main Idea:
Big pool of amino acids


Digestion of Proteins



Know endopeptidase (hydrolyzes internal bonds)




Exopeptidase (external bonds)



Zymogens




Endopeptidases




Pepsin 





Trypsin
Arg, Lys

basic a.a.’s




Chymotrypsin
aromatic, large neutrals





Trp, Phe, Tyr, Met, Leu





Elastase 






Small a.a.’s






Ala, Gly, Ser





Enteropeptidase




Exopeptidases




Carboxypeptidase A & B
A for Aliphatic (hydrophobic)

B for Basic





Arg, Lys



Brush Border 




NOT secreted as zymogens (why not?)




Aminopeptidase
Endopeptidase
Ddipeptidase



Intracellular




Dipeptidase




Tripeptidase
Nitrogen, cont’d

Avoidance of Self-Digestion



Zymogens



Trypsin Inhibitor Protein



Mucus 



Glycoprotein Gel


Absorption



Dipeptides and Tripeptides have specific H-ion cotransport channels



When they go in, they get broken down by intracellular peptidases



Regular A.A.’s go via Na transport channels


Other ways to uptake a.a.’s



Glutathione




Cysteine, Glycine & γ-glutamate (TQ)




Main Point:
Glutathione brings a.a.’s in

Amino Acid Catabolism


Ways to break down proteins

1) Deamination/Transamination

2) Decarboxylation


First stage of catabolism is formation of α-keto acid


L-amino acid oxidase


D-amino acid oxidase


Dehydration deamination


Histidine (FIGlu)


Glutamic Acid




Deaminated by NAD linked Glutamate Dehydrogenase ( 




Alpha-ketoglutarate and NH4+

A.A. removed from MOST L-amino acids by transamination

Liver, kidney and muscle contain aminotransferases that catalyze the reversible transfer from L-amino acids to alpha-keto acids


Aminotransferases catalyze reversible reactions

Transamination


a.a. ( parent keto acids


α-keto acid ( glutamate 


ALL use Pyridoxal Phosphate (Vit B6) [he calls it PalP]



Pyridoxal phosphate also used in:




Decarboxylation




Racemization




Removal of Side Chain (R-Group)

Transdeamination


GDH Cycle



Amino-NH3


Aminotransferase 

moves NH3 to α-ketoglutarate ( Glutamate




KNOW aminotransferase IS SPECIFIC FOR amino acid



GDH




Move NH3 on Glutamate to Urea




Produce NADH in the process


AspAT Cycle



Amino-NH3



Aminotransferase 

moves NH3 to α-ketoglutarate ( Glutamate




KNOW aminotransferase IS SPECIFIC FOR amino acid



AspAT




OAA turns into Aspartate (by adding NH4+)


Alanine Cycle (best for exercising muscle)


Oxidation of branch chain AA’s


NH4 comes in and GDH ( Glutamate


AlaAT turns Pyruvate into alanine (goes to liver)


Glutamine Stuff



Glutaminase


(breaking down Gln)



Glutamine Synthetase

(making Gln)



Why this is important:



In Liver cell:





Coming to PERIPORTAL hepatocytes

1. Amino acids

2. Glutamine

3. NH4+ (call it nitrogen)

Glutaminase breaks down Gln and some of NH4 ( Urea

BUT not ALL

So In PERIVENOUS 

Glutamate Synthetase binds Glutamate with NH4 ( Urea





Why all this nonsense?






Double check system so very little NH4+ floating around






Also, free NH4 goes back to periportal system to rebind with Glu

Urea Cycle


Draw up simplified Urea Cycle

ASS Aciduria article (don’t even read…please!)


Hyperammonemia



ASS Problem:

Supplement with Phenylbutyrate and Arginine [NO, not Preparation-H]



ASL Problem:

Supplement with Arginine



OTC:


Supplement with Benzoate & Phenybutyrate

Amino Acids

Ketogenic:



Leu, Lys


Both (keto & gluco)



Phe, Tyr, Trp, Ile, Thr






Glucogenic:



Rest of them

Aromatic Breakdown


Look at coherent chart

Branched-Chain


Know that Maple Syrup is branched chain.


He doesn’t really test this, except for disease which is ALWAYS tested

Propionyl-CoA (where have we seen this?)


Use AdoCbl (you will see this later)

Biotin Cycle


Nothing


Just know Biotin for Carboxylase


He sometimes asks about biotinidase

If No PCC, stop eating odd chain fatty acids

Biosynthesis


Glu:
From GDH (know that Glu is most important non-essential amino acid)
