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Amino acid a-COOH a-NH7 Side chain amino acid in a protein
Alanine 23 99 ——— -— —_—
Arginine 18 90 VY 12.5 >12

“NH,
Asparagine 2.0 RR e e o
Aspartic acid 20 10.0 —COOH 39 44-46
Cysicine 1.8 10.8 —SH 8.3 8.35-88
Glutamic acid 22 9.7 —CQOH 4.3 4.4-4.6
Glutamine 22 9.1 —_— —
Glycine 24 9.8 — — —_—
Histidine 18 92 [ F 60 65-7.0
N

Isoleucine 24 9.7 —_— _ —
Leucine 24 9.6 —_— — -
Lysine 22 9.2 —NH3y 10.8 10.0-10.2
Methionine 23 9.2 — —_— —
Phenylalanine 1.8 9.1 D e e
Proline 20 10.6 —_— _— _—
Serine 2.1 9.2 _— — —
Threonine 26 104 e —_— ——
Tryptophan 24 94 — — e
Tyrosine 22 9.1 @DH 109 2.6-100
Valine 23 9.6 —_— e —_

NOTE: The pK, values in most cases are at 25°C. The expected pK, values in proteins are determined from model
compounds in which titrution of side chains is decoupled from charge effects of a-substituents.
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droup Protein pK.
Aspartic and Lysozyme (3 of ~ 16 groups) D
glutamic acids ~ f-Lactoglobulin (49 of 51 groups) 4.8
(2 of 51 groups) 7.3
Seruvm albumin 4.0
Insulin 4.7
Histidine Myaglobin (6 of 12 groups) D
(6 of 12 groups) 6.6
B-Lactoglobulin _ 7.4
Lysozyme 6.8
Insulin 6.4
Serum albumin 6.9
Tyrosine Chymotrypsinogen (1 of 4 groups) 9.7
(1 of 4 groups) 104
(2 of 4 groups) P
Insulin 9.6
Serum albumin 104
Ribonuclease (3 of 6 groups) 9.6
Lysine Serum albumin 9.8
Lysozyme 104
Chymotrypsinogen (3 of 13 groups) P
Arginine Insulin 119
a-Carboxyl Insulin 36

D = always deprotonated at all pH values where native protein siructure can
be maintained.

P = always protonated at all pH values where native protein structure can be
maintained.

Source: Adapted from R. H. Haschemeyer and A, E. V, Haschemeyer, Proteins
{New York: Wiley, 1974). :





