Chapter 20

First of all figures in this chapter is very important ,,,,
Overview
Pathways of catabolism of amino acid and the breaking down of the carbon skeletons converge to form 7 intermediate products :

1- oxaloacetate
2- ketoglutarate 

3- pyruvate 

4- succinyl CoA

5- acetyl CoA
6- acetoacetyl CoA

7- fumerate

Nonessential amino acids(produced by the body) can be synthesized  in sufficient amounts from the intermediate of metabolism .that is in contrast to the essential amino acids which can not be synthesized ( or produced in sufficient amounts) by the body .therefore, must obtained from the diet in order for normal protein synthesis to occur .
Glucogenic and ketogenic amino acids

Glucogenic or glycogenic : amino acids whose catabolism yields pyruvate or one of the intermediates of the citric acid cycle

These intermediates :
1- substrate for the gluconeogenesis 

2- give rise to the net formation of glucose or glycogen in liver , and glycogen in muscle 

Ketogenic : amino acids whose catabolism yield to acetoacetate (ketone body which also include 3-hydroxybutyrate and acetone ) or one of the precursor (acetyl CoA or acetoacetyl CoA )

These intermediates:

1- not substrate for the gluconeogenesis

2- can not give rise to the net formation of glucose or glycogen in liver , and glycogen in muscle

Figure 20.2   very important to memorize it 
●Lysine , and Leucine ( essential ketogenic (are not use as a substrate for gluconeogenesis )
●Tyrosine (nonessential amino acid), isoleucine , typtophan , phenylalanine (essential ) ( both keto and glucogenic 

●Methionine  ,theronine , valine (MTV)( essential glucogenic 

● Essential amino acid are ( methionine threonine , valine ,isoleucine , phenylealanin ,
Tryptophan, leucine and lysine )
N.B arginine and histidine  are essential under some condition
 Catabolism of the carbon skeleton of the amino acids
A. amino acid that form oxaloacetate 

- asparagine hydrolyzed by asparaginase liberating NH3 and aspartate 

- asparaginase lower the level of the asparagine in the plasma therefore , deprives cancer cell of a required nutrient

- aspartate loses it's amino group by transamination to form oxaloacetate

(Asparagines and aspartate form oxaloacetate)
B.amino acid that form ketoglutarate 

1- glutamine ( glutamate by glutaminase 
- glutaminate ( ketoglutarate by 

a. transamination  

b. oxidative deamination by glutamate dehydrogenase 

2- proline( glutamate ( ketoglutarte(Proline is oxidized to glutamate)
3- arginine ( orithinie by arginase ( this reaction occur primarily in liver as part of urea cycle ) ( Arginine is cleaved to produce ornithine then ketoglutarate
4- histidine ( urocanic acid(by histidinase) ( FIGlu (donate its formimino group N=C to the tetrahydrofolate ( glutamate ( ketoglutarate 

- FIGlu excretion test used to diagnose a deficiency of folic acid 

-deficient in folic acid ( excrete increased amount of FIGlu  in urine 

Glutamine , glutamate , praline , arginine , histidine form ketoglutarate))
C. amino acids that form pyruvate 
1-alanine
2- serine (serine to pyruvate ) by ( serine dehydratase )
3- glycine(Serine hydroxylmethyl transferase is reversible ( glycine to serine )
4- cystine (cysteine undergoes desulfuration to yield pyruvate )

5- threonine (pyruvate or to ketoglutarate ( succinyl CoA( important ) ( threonine is converted to pyruvate , or ketobutyrate which form succinyl CoA)
6- tryptophan ( alanine (pyruvate
(Alanine , serine , glycine , cistine , cisteine . threonine , tryptophan ) form pyruvate)  

◙ Note: All these enzyme liberate ammonia ( asparaginase , Histidase ,serine dehydratase )
D.amino acids that form fumarate 
Phenylalanine and tyrosine (hydroxylation of  phenylalanine (tyrosine )  -
( phenlealanine to tyrosine ) by phenylealanine hydroxylase (tetarahydro biobterin )
And this reaction is irreversibls
- Phenylalanine and tyrosine both glucogenic and ketogenic 
- deficiency of  enzyme phenylalanine and tyrosine lead to phenylketonuria , alkaptonuria , albinism .

-( phenlealanine , tyrosine ) convert to ( fumarate & acetoacetate )
( methionine , valine , isoleucine and threonine ) form succinyl CoA
Figure 20.8 very very very very important that include the text
N.B( some points) 
-that THF is a transfer of one carbon units
And  SAM methyl group donor in one carbon metabolism (CONVERT METHIONINE TO SAM use all P bond in ATP,SO SAM has no P bond)
 - the resulting loss of free enery accompanying the reaction of transferring methyl group makes methyl transfer essentially irreversible (Convert SAM to SAH is irreversible, SAH is simple thioether )
Homocysteine has two fate ( methionine , cysteine )

- don’t forget that conversion of methionine require folate and Vit B12 , and the formation of cysteine requires Vit B6(Formation of cystine from hamocystine require B6) 

- remember that in the absence of the essential amino acid , nonessential amino acid become essential (Cysteine is notessential amino acid as long as sufficient methionine)
- homocystinuria ( characterized by high serum levels of homocyteine caused by cysathionine synthase deficiency ) experience premature vascular disease and usually die of myocardial infraction thus there is an association of elevated homocyteine with CVS disease (Elevate homocysteine has risk factor in coronary artery disease so treatment is ,B12 , B6 and folate )

N.B leucine, isoleucine , Valine (LIV) are the branched amino acid 

- inherited deficiency of branched chain keto acid substrates in the urine . their sweet odor prompted the name maple syrup urine disease 

- for the degradation u don’t have to know the name of the rest reaction 
- Leucine form acetoacetate & acetyle CoA
Isoleucine & valine form acetyl CoA & succinyl coA
Lysine form acetoacetyle CoA
Tryptophan form alanine ,pyruvate & acetoacetyleCoA
Leucine , isoleucine & valine are metabolized by the muscle (not liver )

Branched chain ketoacid dehydrogenase has thiamine pyrophosphate and others as CoA


Role of folic acid in amino acid metabolism 
The active form of folic acid ( THF -

Histidine , glycine , methionine , serine -
TETRAHYDRO FOLATE ARE USE IN ( histidine ,glycine , serine & methionine )

Biosynthesis of nonessential amino acid 
Serine can be formed from 2 source 

1- glycine through the transfer of a hydroxymethyl group 

2- by hydrolysis of the phosphate ester 

Tyrosine differ from the phenylalanine  that is contain OH group 

Metabolic defects in amino acid metabolism

-Methylmalonyl CoA mutase deficiency and cysathioninuria not included 

 -histidnemia mental retardation is common but not always present 

- infant with classic maple syrup urine disease shows symptoms within  the first several days of life 

- the symptoms are milder and shows an onset from infancy to adulthood in intermediate and intermittent form of MSUD

- infants suspected of having any form of MSUD should be tested within 24 hours of birth ( after drinking the milk )

- albinism refers to a group of condition in which a defect in tyrosine metabolism result in a deficiency in the production of melanin 

- it may be inherited by one of several modes : autosomal recessive , autosomal dominant , X-linked 

- complete albinism also called tyroase negative oculocutaneous albinism 
-don’t forget the phenylketonuria
Some notes 

You have to know that branched chain keto acid dehydrogenase

The 5 coenzymes

Dr.noop
Plz don’t depend on this papesr and refer to book ,it's just some important notes I did write it with the Doc and I added 
  .  points to itمجهول 
Goodluck all 
