Protein Structure-function
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TABLE 3-1 Properties and Conventions Associated with the Common Amino Acids Found in Proteins
,{IK“]I values
Abbreviation/ DK1 'DKZ DKR Hydropathy  Occurrence in
Amino acid symbol M, (—COOH) (—NH;) (R group) pl index* proteins (%)"
Nonpolar, aliphatic
R groups
Glycine Gly G 75 234 9.60 5.97 -0.4 7.2
Alanine Ala A 89 2.34 9.69 6.01 1.8 7.8
Proline Pro P 115 1.99 10.96 6.48 1.6 5.2
Valine Val v 117 232 9.62 5.97 4.2 6.6
Leucine Leu L 131 236 9.60 5.98 38 9.1
Isoleucine lle 1 131 2.36 9.68 6.02 4.5 5.3
Methionine Met M 149 2.28 9.21 5.74 19 23
Aromatic R groups
Phenylalanine Phe F 165 1.83 9.13 548 2.8 39
Tyrosine Tyr ¥ 181 220 911 10.07 5.66 -1.3 3.2
Tryptophan Tp W 204 2.38 9.39 5.89 =09 14
*A scale ining i and i of R groups; It can be used 1o measure the tendency of an aming ackd 1o seek an aqueows emironment {— values) or a hy-
drophobic emdronment |+ values). See Chapter 11, Fram Kyte, L & Dooltte, RF (1982) A simple method for displaying the hydropathic character of a protein. 1 Mol Bkol. 157,
105-132,
tAverage occurmence in more than 1,150 peoteins. From Doolittie, R.E (1983) Redundancies in protein sequences. In Prediction of Profein Structure and the Principles of Protein Con-
farmation (Fasman, G.D., ed.}, pp. 599-623, Plenum Press, New York.

TABLE 3-1 Properties and Cunventlons Associated with the Common Amino Al:u:ls Found in Pmteins

pKa values
Abbreviation/ pK ,IJK, pKR Hydropathy  Occurrence in
Amino acid symbol Mo (= COOH) (—NH;) (R group) pl index* proteins (%)
Polar, uncharged
R groups
Serine Ser § 105 221 9.15 5.68 -0.8 6.8
Threonine The T 119 2.11 9.62 5.87 =0.7 5.9
Cysteine Cys C 121 1.96 10.28 8.18 5.07 2.5 19
Asparagine Asn N 132 2.02 8.80 5.41 —-3.5 4.3
Glutamine Gin Q 146 217 9.13 5.65 -3.5 4.2
Positively charged
R groups
Lysine lys K 146 2.18 8.95 10.53 9.74 -39 5.9
Histidine His H 155 1.82 9.17 6.00 7.59 —3.2 23
Arginine Ag R 174 217 9.04 12.48 10.76 —4.5 5.1
Negatively charged
R groups
Aspartate Asp D 133 1.88 9.60 3.65 277 -35 53
Glutamate Glu E 147 219 9.67 4.25 322 -35 6.3
*# scale 2 and of R groups; It can be used 1o measure the tendancy of an amino acad 1D Seek an aqueous envirgnment (— values) or a hy-
drophobic emdronment |+ values), See Chapter 11, From Kyte, L & Doolitde, RF (1982) A simple method for displaying the hydropathic character of a protein. 1, Mol Bial. 157,
105-132,
thverage occumence in mare than 1,150 proteins. From Doolitte, R.F (1983) Redundancies in protein sequences. In Prediction of Profein Structure and the Principles of Protein Con-
farmation (Fasman, G.D., ed.), pp. 599-623, Plenum Press, New York.
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Structures of aspartate, glutamate,
asparagine and glutamine
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Aromatic amino acid structures
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FIGURE 1.4
Ultraviolet absorbance spectra of the aromatic amino acids at pH 6. Incorporation of these
amino acids into peptides has linle direct effect on the absorbance properties of their side
chains, unless they are placed into different environments. (From D. B. Wetlaufer, Adv. Pro-
seirr Chere, 17:303 - 390, 1962.)
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+180 degree ¢,

The a helix is one of the major elements of secondary structure in proteins,
n N and O atoms are hydrogen bonded to each other within a helices. (a)
[diagram of the path of the main chain in an a helix. o helices are frequently
in this way, There are residues per turn in an a helix, which correspansds
A per residuc). (b) The same as {a) but with approximate positions for
atoms and hydrogen bonds included. The arrow denotes the direction
inal to C terminal, (c} Schematic diagram of an @ helix. Oxygen atoms are
N atoms are blue. Hydrogen bonds between O and N are red and striated.
15 are represented as purple circles, id) A stick-and-ball model of one o helix
. The path of the main chain is outlined in vellow; side chains are
in chain atoms are not colored, (¢} One tum of an o helix viewed down the
[k, The purple side chains project out from the a helix.
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The carbonyl oxygen has a partial negative
charge and the amide nitrogen a partial positive
charge, setting up a small electric dipole.
Virtually all peptide bonds in proteins occur in
this trans configuration; an exception is noted in
Figure 4-8b.
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Garrett & Grisham: Biochemistry, 2/e
Figure 6.10

Saunders College Publishing
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Antiparallel B-strand Parallel B-strand

Hydrogen bond between 1, i+3

Garrett & Grisham: Biochemistry, 2/e
Figure 6.12
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Chou and Fasman (1977)
JMB, 115, 135-175

ssification of bemd types ace
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in 26 proteins®

No.of  No.of  Total  No.of
Bend s g ;’f;’ bl idenl  moneidenl  no.of  H-bonded
et () 0 ) © bendst hends®  bonds  bendst
1 —60 —30 —90 o 130 46 176 99
v 60 30 90 o 8 5 i3 10
11 — 60 120 80 0 41 23 [ 43
ol 60 —120 —80 0 15 5 20 16
0T —60 —30 - 60 —30 66 1n 77 45
I 60 30 60 30 11 2 13 i
IV A bend with 2 or more angles differing o 35 35 5

by st least 40° from those given above

v 80 80 ~80 t 2 3 o
v 30 -850 — 80 30 [ 4 4 2
VI Acis Lroot position 3 3 0 8 [
VIT A kink in the protein chain croated by 8 0 s (

$y~180° and |t <60° ov Jal <60°
and g~ 180°
Total 288 133 121 234
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Figure 1.11 R h n diag g the ions of the
polypeptide chain. (a) The allowed regions and their r:lnmmslnp to different types of
secondary structure. (b) The different conformational restrictions for the different amin
acids. Note the high conformational freedom for glycine (G) and the restrictions on
isoleucine (1) and valine (V).
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Table 1 JMB (1989)206, 759-71

Classification of f-hairpin structures

A Sunmary of peoposed classiication for modelling
=+—— Replocemeni ——

== L
Se-‘] Double H bond Single H bond
22 2:4
* * a6 £8
Typa Tyew 137
sl =
& Gay Various w0 w1z
" i = dan - Ohy - | -1y - ST -
. e
wepo«e A {
ool | I S
T
i o 2 el
W lopear e * > e
: Typa 1 [1-4]
ara = Varioua - O Eemlge asimin
i
!..x—x-x—:.:_'-!—'
& ag MM L
* a8 B
Tron |
Fany sifferent conlsewaliosd
1202 AhM
- R T Ly
wy oax oo |
R
i [ - S 20 o
| AT
I B !
Py @i fferent perfomatin p TS + asnfarratiens s
e S
-




