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Table I.1 The 20 common L-amino acids found in protein. Each should be shown as it would be at pH 7.36.

	Protein-Derived Amino Acids
	Name
	Symbol
	Show Fisher projection Structural Formula

	With aliphatic Side Chains

1 

2 

3 

4 

5 
	
Glycine



Alanine



Valine



Leucine



Isoleucine
	
Gly [G]



Ala [A]



Val [V]



Leu [L]



Ile [I]
	









	With Side Chains Containing Hydroxyl (—OH) Groups

	6 

7

18
	
Serine


Threonine


Tyrosine
	
Ser [S]


Thr [T]


Tyr [Y]
	Show below ↓.

	With Side Chains Containing Sulfur Atoms (—S— ; —SH)

	8

9


	
Cysteine


Methionine
	
Cys [C]


Met [M]
	[image: image1.wmf]

	With Side Chains Containing Acidic (—COO-) Groups or Their Amides (—CO—NH2)

	10

11

12

13


	
Aspartic acid


Asparagine

Glutamic acid

Glutamine
	
Asp [D]


Asn [N]

Glu [E]

Gln [Q]
	


Table I.1 The 20 common L-amino acids found in protein. Each should be shown as it would be at pH 7.36.

	
	Name
	Symbol
	Show Fisher projection Structural Formula

	With Side Chains Containing Basic (—NHn(+)) Groups

	14

15

16


	

Arginin



Lysine



Histidine
	

Arg [R]



Lys [K]



His [H]
	

	Containing Aromatic Rings

16

17

18

19


	
Histidine


Phenylalanine




Tyrosine




Tryptophan
	
His [H]


Phe [F]




Tyr [Y]




Trp [W]
	
Show  above ↑ 



	Imino Acid 

20
	


Proline
	


Pro [P]
	
[image: image2.wmf]




Harper’s Biochemistry Illustrated Table 3-1 show D-Amino Acid Fisher projections
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D-Amino Acids no naturally occurring in mammalian proteins 
Your task is corrected to naturally occurring L-Amino Acids Fisher projection 
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The Genetic Code Specifies 20 L-[image: image6.png]


-Amino Acids
Of the over 300 naturally occurring amino acids, 20 constitute the monomer units of proteins. While a nonredundant three-letter genetic code could accommodate more than 20 amino acids, its redundancy limits the available codons to the 20 L-[image: image7.png]


-amino acids listed in Table 3–1, classified according to the polarity of their 
R groups. Both one- and three-letter abbreviations for each amino acid can be used to represent the amino acids in peptides and proteins (Table 3–1). Some proteins contain additional amino acids that arise by modification of an amino acid already present in a peptide. Examples include conversion of peptidyl proline and lysine to 
4-hydroxyproline and 5-hydroxylysine; the conversion of peptidyl glutamate to [image: image8.png]


-carboxyglutamate; and the methylation, formylation, acetylation, prenylation, and phosphorylation of certain aminoacyl residues. These modifications extend the biologic diversity of proteins by altering their solubility, stability, and interaction with 
other proteins.

3
[image: image9.emf]
Selenocysteine, the 21st L-[image: image10.png]


-Amino Acid?
Selenocysteine is an L-[image: image11.png]


-amino acid found in a handful of proteins, including certain peroxidases and reductases where it participates in the catalysis of electron transfer reactions. As its name implies, a selenium Se atom replaces the sulfur S of its structural analog, cysteine. The pK3 of selenocysteine 5.2 is 3 units lower than that of cysteine. Since selenocysteine is inserted into polypeptides during translation, it is commonly referred to as the "21st amino acid." However, like the other 20 genetically encoded amino acids, selenocysteine is specified by a simple three-letter codon UGA (see Chapter 27 Nucleoproteines tRNA 62 anticodons).

15
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Only L-[image: image13.png]


-Amino Acids Occur in Proteins

With the sole exception of glycine, the [image: image14.png]


-carbon of amino acids is chiral. Although some beta, gamma atoms of protein amino acids are dextrorotatory and some levorotatory, all share the absolute configuration of 
L-glyceraldehyde in proteinogenecs amino acids at alfa carbon and thus are L -[image: image15.png]


-amino acids. Several free 
L-[image: image16.png]


-amino acids fulfill important roles in metabolic processes. Examples include ornithine, citrulline, and argininosuccinate that participate in urea synthesis; tyrosine in formation of thyroid hormones; and glutamate in neurotransmitter biosynthesis. D-Amino acids that occur naturally as free amino acids include free D-serine and D-aspartate in brain tissue, D-alanine and D-glutamate in the cell walls of gram-positive bacteria, and D-amino acids in certain peptides and antibiotics produced by bacteria, fungi, reptiles, and other nonmammalian species.

Amino Acids May Have Positive, Zero-IEP (isoelectric point pH value) or Negative Net Charge 

Charged and uncharged forms of the ionizable —COOH and —NH3+ weak acid groups exist in solution as in more acidic medium pH<IEP referring to isoelectric point,
                                                                            isoelectric point pH=IEP and more basic medium pH>IEP:
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While both R—COOH and R—NH3+ are weak acids, R—COOH is a far stronger acid than R—NH3+. At physiologic pH (pH 7.36), carboxyl groups exist almost entirely as R—COO–and amino groups predominantly as R—NH3+.                                    

          [image: image20.png]R—COOH = R—CO0™ +H"
— NH: = R—NH, + H*
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So amino acids are like amphi-ion or zwitter ion in water medium at pH=7.36.
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