
U-A
A-U
A-U
A-U

G-C
G-C C G G 

G C C- - -

C G  
G C - -

-

C-G
C-G
U-A
A-U

A

C

A
C

U
U

A
UUG

G
C

C
U U

U

A

      A C 
    U G- -

        A 
      U-

A
A

C
A

A

C

Asparagine
(N)

A
C

  A
G-C
U-A
U-A

G-C
C-G C C C 

G G G

- - - C G 
G C

- -
A

A A

A

C-G
C-G
U-A
A-U
A-U

C
A

CGU
U
C

A

       U U G
   U U C

A
U

GA
C
C

U A U

- - -

Alanine
(A)

    C
G-C
A-U

C-G
A-U
A-U
G-C

C C U C 
G G A G- - - -

C
C

G

C

G

U

U
G

U

U
C

A

UA
AA

A
U

U
U-A
A-U
U-A
G-C
G-C

G
G

G

C

C

C

U
U
U

C
C

C

Arginine
(R)

  A
A-U
A-U
  U
G-C
 
C-G
C-G

C G G 
G C C- - -

U C 
A G- -

C
G
U
U

U-A
U-A
A-U
G-C
C-G

G
A

CUG

C

U
U

A

  A U U G
  U A A U- - -

U
AA

A

A

Aspartate
(D)

  A
A-U
U-A
A-U
U-A
U-A
U-A
G-C

C A U U U 
G U A A A- -

A

U
A

U-A
U-A
G-C
C-G

A
CUU

U
U

U

  U G U G 
  A C A C- - - -

U
AA

U
A

A

Glutamate
(E)

  C
U-A
G-C
C-G

U-A
A-U  
G-C   U U C C 

  A A G G- - -

U
A

AA
G

C-G
G-C
G-C
G-C

U
A

A
A

G

A

UU

U

U

G

    G U G 
    C A C- - -

C

Glutamine
(Q)

U

  A
A-U
C-G
U-A
U-A
C-G
U-A

G A U U 
C U A A- - -

A
A

A
A

C-G
U-A
U-A
C-GA

A
CCU

C
U

C

    A U G 
    U A C- - -

U U
AA

Glycine
(G)

  C
G-C   
C-G
U-A
A-U
A-U
A-U
A-U

C G C 
G C G- - -

U

A
A

U-A
U-A
G-C
A-U
A-U

GGUG
U
U

  U U U G 
  A A A U- - - -

U
AAG

A

C

U

U

Histidine
(H)

  U
G-C
G-C
C-G
A-U
U-A
U-A
G-C

U C C C
A G G G- - - -

UC
A

A

ACA
A
A

U-A
A-U
A-U
C-G

A

A

C

C

G
UAG

G

G

G G

C
U

U

A

  G C C 
  C G G- - -

C
C

U A
C

G

A

Isoleucine
(I)

  
  A
A-U
G-C
U-A
G-C
G-C
G-C
U-A

U C C 
A G G- - -

C C 
G G- - C

U

A
GAC A

U-A
U-A
G-C
A-U A

G
GAU

C
U

A

    A C G
    U G C- - -

U

C

G
G

A

AA

A

Leucine
(L1)
(CUN)

  A
A-U
C-G
U-A
G-C
A-U

G-C
C U C U
G A G A- - - -

-

C

A

A

C

U
U-A
C-G
G-C
A-U
A

AA
G

U
C

C

G

C

C C
G C

C

C

U

C

      C G 
      G C- -

-U
G G

A
G

A U

U

Lysine
(K)

C

U

  A
G-C
G-C

A-U
A-U
G-C
A-U

C U C C 
G A G G- - - -

C C

C C

G
C C

U

U

C

A
A

AU-A

G-C
G-C
G-C

C
A

UAC
U
C

A

  U C G A 
  A G C U- - - -

U
C
A

A

Methionine
(M)

  
  A
A-U
U-A
U-A
U-A
U-A

U U U 
G A A- - -

A

A
A
G

C

U A
A-U
A-U
C-G
A-U

G

G
G

AAG

G

C
U

A

  U U C G 
  G A G C- - - -

U
A

A

A
A

AA

C

Phenylalanine
(F)

A

A

U

  A
C-G
A-U
G-C
A-U

A-U
G-C G C C C 

C G G G- - -

A-U
U-A
A-U
A-U
C-G

A
A

GG

G

U

U
U

A

  U U U  
  A A A - - -

U
AA

Proline
(P)

  C
G-C
G-C
C-G
C-G
U-A
A-U
U-ACC

A G 

C

C

G
G

G
G

C

A-U
C-G
G-C
A-U
U-G

A
A
AGU

U
U

 

GC

Serine 
(S2)
(UCN)

A
A

  A
A-U

A-U
A-U
G-C
G-C
G-C

G C U C G C C  
C G A G C G G - - - - - -

A

A

G-C
C-G
A-U
A-U
G-CA

A

G

G

GG

U
U

U

U

Serine 
(S1)
(AGN)

A

  C
G-C
C-G
C-G
U-A
C-G
G-C
A-U C C U 

 G G A

- - -

- - -

C

U

A
C

GAU-A
U-A
G-C
G-C
U-A

UG
A
A

U

U

U
U
C

-

-

-

-

UA

A

A

A

A

Threonine
(T)

  
A-U
G-C
G-C
G-C
G-C
C-G
U-A C C C 

  G G G  - - - C
CA C

A

U
A
U

CG-C
A-U
A-U
G-C
U-A

A
A

AC

C

C

C
C

U
U
C

A

  U U G  
  A A C - - - -

U
A
A

A

A

G

A

Tryptophane
(W)

  A
A-U
G-C
C-G
A-U
G-C
C-G
G-C

C C C
G G G  -

A
ACG-C

A-U
G-C
A-U

A
G

AUG

A

C

U
C

A

    C C G 
A    G G C- - -

U
G

GG

AU

A

Tyrosine
(Y)

A-U
A-U
A-U
U-A
A-U C C C G C 

G G G C G- - - - -

U A

UU

A
A

A-U
A-U
U-A
C-G
A-U

A
CAU

U

U
U C

A

  U A C G
  A U G C

- - - -

C
A

Valine
(V)

A
U

AA A

U

UU

C
A

A

U

 U

UU C
C

C
C

U

A
A

 

U
C

A

  

A-U
G-C
C-G
C-G
U-G
U-A

  

AC
U

U

U

UU

A C

C-G

C-G

C
C

ACA

G
A

A

    A A C 
    U U G- - -

A
C

C
AAG

U

A

Cysteine
(C)

 

U UA

U

A

A
U C

U
C

A

 

CCC

A
CA

A
A A

A

A
U U

CC

C
A

G

C

  U

U

U

U
U

U

 G G

-

U U U C C  
A A A G G - - - - -

U

GC

A

A

A     A C G 
    U G C

- - -

G

CG

U
U

-- - --
- -

--

AA

U U

CA
U
U UA U

A

A

A

A
A
G

C
C
C

U

G

G

C

C

A

A U
U

C
C

C G
G

G

U
U

C A
C

G
AA

A
-

C

G
GC

C
C

A

C AC

U
C
G

G
C

A

G

GU

CCG

G

CU C
G
C

G

U

UU

U

C

C

A

U U
GG

G
G

C

A
C

U
G

A

G CC

C

G

A

GU-A U

ACG

C

U C

C
G

CAC
U

A G

G

A

  
  A
C-G
C-G
C-G

C-G
G-C
A-T

C C
G G- - - -

U

U

U

A

G
C-G
U-A
A-U
A-U
G-C

A

C

A
UUU

C
U

A

    U C G 
    A G C- - -

A
AG

U

A

U

U
G

G

G
U U

C

AA

A
AA

A

U

Leucine
(L2)
(UUR)

CC UC


