Name, Residue Average

Three-letter Symbol, Structural Mass Ocrurence pK, pk; (1.1
and One-letter Symbol Formula® (D) in Proteins (3%)° a-CO0H a-NHi ¢ Side chaln”
Anine acids with nonpolar side chains
Glycine - 57.0 1.2 2.35 9.78
Gly H—C—H
G

NH}
Alanine 00" Tl 7.8 235 9.87
Ala H—C—CH,
A |

NH
Valine CO0T CH, 5.1 6.6 229 2.74
val H—C—CH
v

NHp CH,

Leucine COo- CH, 113.2 9.1 233 9,74
i‘“ H—C—CH,—CH

NH}? CH,

Isaleucine co0- ilz}l, 1z 53 232 976
e [-I‘—-(lj—(ll'—C[-[:-—CH,

[

NHf H
Methionine COO- 1312 22 213 9.28
Met H—C—CH,—CH,—5—CH,
M

NH

Proline H, 97.1 32 1,95 10.64

Pro OQD_/C’H. H,
'_C:
P FANIE
AN
H
Phenylalanine Ll'JDEI' 1472 39 2.20 9.3
F eeO)
3 NH:
Tryptophan 1|:00' 186.2 14 246 941
Trp H—C—CH
W TeRE e
NE; i
H

= The laake forms chown are thase predominating a1 pH 7.0 altbough residue mass is given for the newtral compound. The C, atoms, as well as those aloms
marked with an asterisk, are chiral centers with configurations as indicated sccording to Fischer projection formulas. The standard organic numbering
syziem is provided for heterocycles.

#The residee masses are given for the neutral residues. For the molecular masses of the parent amino acids, add 18.0 D, the molecular mass of HyO, 1o the
residue masses. For side chain masses, subtract 36.0 I, the formula mass of 2 peptide group, from the residuee masses.

# Caloulated from a database of nonredundant prodeing containing 300,688 residucs as compiled by Doclittls, R, F. in Fasman, G, Du (E4.), Predicrions of
Protein Structure and the Principles af Protein Confarmation, Plenum Press (1989),

# Spurge; Dawaan, B.M,C, Ellion, D.C, Elliott, W.H. aod Jooes, KM, Dhata for Biochemical Research (3od ed ), pp. 1-31, Oxford Science Publications

(1986).
Thcﬁamandmnklttuymbthnrmmuwmmmdm Asx and B, whereas for glutamine or ghuiamie acid they are Glx and Z. The one-better
symbol for an und 4™ amine acid is X.
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MName, Residue Aversge
Three-letter Symbol, Structoral Mass Occurence 1. pK; pKy
and One-letter Symbol Formuls® my* in Proteins (%)° a-CO0H? o-NHE 4 Side chain®
Amine acids with uncharged polar side ckains
Serine coo- g1 6.8 219 9.21
Ser H—C—CH,—0H
5 NH:
Threonine - H 101.1 59 2,09 9,10
|

:’" u~c|:—n:"—cu,

NH; OH
Asparagines [i\OG' 5’0 14,1 4.3 2.14 872
‘;"‘ H-—-(I‘.-—*CHZ*—-C\

NHy NH,
Glutamine® CO0- 0 128.1 4.3 217 9.13
Gin M= CHy—CHy =
Q NHy NH,
Tyrosine '('300' 163.2 3.2 2.20 o.21 10.46 (phenol)
Lo

NH}
Cysteine 00" 103.1 19 1.92 10.70 8.37 (sulfhydryl)
Cys H—T—CH;—SH
C Nt
Amino acids with charged polar side ckains
Lysine 00- 1282 59 216 9.06 10.54 (=-NH$)
:;5" H—C— CH,—CH,—CHy—CHy—NH

NHy
Arginine = NH, 156.2 5.1 1.52 899 12.48 (guanidino)
;'3 H—‘lf-—CHZ—-CH-_.—Cﬂz—NH-C

WH} NHY
Histidine rl:oa- 137.1 23 1.80 433 6.04 (imidazole)
His  p_c—cn, a K
H L
# N

NH{ H
Aspartic acid‘fl:oo- O 115.1 53 1.9% 9.50 3.90 {f-COOH)
g’T’ H—li.‘—EH,—C\

NH} o
Glutamic acid* {IL‘OO' O 129.1 6.3 2,10 9.47 4,07 (pCOOH)
Gla H—(—CH,—CH—C
s NH} o
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123.5°
' Peptide bond
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Main chain
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Amide plane

Side group

©
Amide plane &5

Biochemistry 2™ ed, Voet/Voet



©

Biogﬂemistry 2nd ed, Voet/Voet



(@) Antiparallel

b) Parallel

v C-q—_N‘-
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(a) (b)

(c)
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