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A.  Amino Acids with Electricaly Charged Side Chains

Positive Negative
& A = r A N
Arginine Histidine Lysine Aspartic Acid Glutamic Acid

(Arg) Q (His) m (Lys) @ (Asp) 0 (Glu) G
&O pKa 2.03 '90 pKa 1.70 &Ophlls ~O pKa 195 'Slo pKa 2.16

o o 0
NH, NH, NH,
pKa 9.00 pKa 9.09 pKa9.16 pKJ966 pKa‘)SS

H ZVNH
N pKa 6.04
R ‘(N @ NH, pess

@ NH2 pKa 1067
pKa 12.10
B. Amino Acids with Polar Uncharged Side Chains C. Special Cases
Serine Threonine Asparagine Glutamine Cysteine Selenocysteine  Glycine Proline
(Ser) 9 (Thr) 0 (Asn) m (GlIn) @ (Cys) @ (Sec) 0 (Gly) @ (Pro) Q
pb2l3 pKa?.)O pKa216 pKa 2,18 pKa 1.91
/7' Mal?& px.nu/’, pxaws&
o) (@) (@)
pKa 1047
pKa9.05 pK)896 8.76 pKa 9.00
NH pKa 10 ?8 pKa 10 pK.\ 9, ss
pKa 8.14
NH,
D. Amino Acids with Hydrophobic Side Chain
Alanine Isoleucine Leucine Methionine Phenylalanine Tryptophan Tyrosine Valine
(Ala)Q (lle) 0 (Leu) e (Met) @ (Phe) G (Trp) @ (Tyr) 0 (Val) 0
sz pl(a2.18 PKJ?J“ pKa227
mzu pKo 232 O
pKa 233
NH,
pKa 9.09 P“‘”‘ pKa952
pKa?OG
pXo 9.60 pKa9$8
NH,
pKa9.71
OH

pKa 10.10
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pKa Dala: CRC Handbook of Chemistry, v. 2010
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Amino Acid pKa
Asp (D) 3.9

Glu (E) 4.3

Arg (R) 12.0
Lys (K) 10:5
His (H) 6.08

Cys (C) 8.28 (-SH)
Tyr (Y) 10.1



o / 2 /
H,N—C—C_ — HsN—C—C_ —
A\ \\
(CHa)4 © (CHa)4 ©

NH;" NH,



k‘J,e c\-\o e

k’& ,L-\ k

Kyteand | Rose,etal | Wolfenden | Janin
Doolittle ,etal (1979)
(1) (2) (3) (4)
lle Cys Glyleylle | Cys
Val Valala e
Phe,lle Val
Leu Val Phe Leu,Phe
Leu,Met,Trp | Cys Met
Phe Met Ala,Gly,Trp
oys
Met,Alza | His Thr,Ser
Tyr Trp, Tyr His,Ser
Gly Ala Thr
Thr,Ser Gly Pro
Trp, Tyr Thr Tyr
Pro Asn
Asp,Llys,Gin | Asp
His Ser Glu His Gin,Glu
Asn,GIn ProArg Asp
Asp,Glu Asn
Lys Gin,Asp,Glu
Arg
Arg Lys Arg Lys
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