
20 Primary Amino Acids (study guide)

NONPOLAR (9 of them)

SIMPLE

�  �  �
Glycine (GLY) (G)           Alanine (ALA) (A)        Valine (VAL) (V) 

FLOPPY

� � �
Leucine (LEU) (L)      Isoleucine (ILE) (I)    Methionine (MET) (M) 

CYCLIC

�    �  �
Phenylalanine(PHE) (F) Tryptophan(TRP) (W) Proline(PRO) (P) 

POLAR-NEUTRAL (6 of them)

  �     �     �
Serine (SER) (S)    Threonine (THR) (T)     Tyrosine (TYR) (Y) 

    �     �   �
Cysteine (CYS) (C)    Asparagine (ASN) (N)     Glutamine (GLN) (Q) 

POLAR-ACIDIC (2 of them)

      �   �   
Aspartic Acid (ASP) (D)    Glutamic Acid (GLU) (E) 

POLAR-BASIC (3 of them)

�     �       �
Histidine (HIS) (H)    Lysine (LYS) (K)     Arginine (ARG) (R) 

These nine essential amino acids must be obtained from diet.  Proteins that do not provide them are known as incomplete proteins.
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