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Three-letter abbreviations for the amino acids

Property

A
L
A

A
R
G

A
S
N

A
S
P

C
Y
S

G
L
U

G
L
N

G
L
Y

H
I
S

I
L
E

L
E
U

L
Y
S

M
E
T

P
H
E

P
R
O

S
E
R

T
H
R

T
R
P

T
Y
R

V
A
L

acidic ✴ ✴

acyclic ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴

aliphatic ✴ ✴ ✴ ✴ ✴

aromatic ✴ ✴ ✴ ✴

basic ✴ ✴ ✴

buried ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴

charged ✴ ✴ ✴ ✴ ✴

cyclic ✴ ✴ ✴ ✴

✴

✴

hydrophobic ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴

large ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴

medium ✴ ✴ ✴ ✴ ✴ ✴

negative ✴ ✴

neutral ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴ ✴

polar ✴ ✴ ✴ ✴ ✴ ✴ ✴

✴

✴ ✴

✴

surface

small

positive

basic = positive

surface = not buried

polar = not hydrophobic

✴

acidic = negative

charged = acidic or basic

✴

✴✴✴ ✴

✴

✴

✴

✴ ✴ ✴ ✴ ✴

✴

✴ ✴
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U C A G

U

C

A

G

A

A

A

A

isoleucine

T
hird P

ositionF
irs

t P
os

iti
on

Second Position

U
C

G
U

G

C

U
C

G
U
C

G

serine

proline

threonine

alanine

arginine

glycine

glutamine

STOP
STOP

tryptophan

leucine

valine

START
methionine arginine

phenylalanin tyrosine cysteine

histidine

asparagine

aspartic acid

leucine

lysine

glutamic acid

serine
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