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Table 1 The test results for structure of a-Helix with two procedures”

Label PDB code Residue number Ny Success rate1(%)  Success rate2(%)
1 1JF2 190 3.52 70.0 75.7
2 1JLI 112 3.85 66.9 68.7
3 IA1TW 83 3.57 78.3 78.3
4 1AS56 81 3.44 71.6 72.8
5 1A6M 151 3.61 75.4 74.8
6 1K95 161 3.59 78.8 80.1
7 1ATW 68 2.78 77.9 66.1
8 1LFB 77 3.06 74.0 74.0
9 1AD6 185 3.83 73.5 75.1
10 1LKI 172 3.63 72.6 70.9
11 LAEP 153 4.07 74.5 75.8
12 1AF3 145 3.57 77.2 82.7
13 IMBA 146 3.65 70.5 73.2
14 1AIL 70 2.71 71.4 71.4
15 IMYT 146 3.36 78.7 753
16 1ASH 147 4.39 59.1 57.8
17 1AX8 130 3.72 74.6 73.8
18 1B09 206 3.61 74.7 76.6
19 INKD 59 3.04 77.9 69.4
20 1BOB 141 3.48 76.5 76.5
21 INKL 78 3.76 79.4 76.9
22 1B0X 72 3.14 75.0 72.2
23 IBIB 140 3.89 65.7 67.1
24 IBSL 152 3.83 73.6 75.6
25 IBDS 156 428 72.4 73.7
26 1PBV 195 3.46 753 77.9
27 IPRB 53 3.25 73.5 69.8
28 1BGF 124 3.52 71.7 69.3
29 IBKR 108 3.77 74.0 75.9
30 1QSQ 162 3.69 73.4 75.3
31 1R69 63 3.48 74.6 79.3
32 1BUY 166 3.52 72.8 74.0
33 IRZL 91 3.74 73.6 80.2
34 ISRA 151 3.51 73.5 73.5
35 1ITOP 162 3.11 73.4 74.0
36 1UXC 50 3.99 82.0 80.0
37 1C75 71 3.11 80.2 78.8
38 1YCC 103 3.04 73.7 79.6
39 1CC5 83 2.92 68.6 67.4
40 1CTJ 89 2.95 71.9 69.6
41 IDLY 121 3.36 74.3 70.2
42 1ED1 114 3.63 78.0 81.5
43 1FKS5 93 3.32 77.4 78.4
44 1GJH 164 3.11 77.4 79.2
45 1HE9 131 3.40 74.8 78.6
46 IHLB 157 3.38 71.9 70.7
47 IHQB 80 3.61 73.7 76.2
48 IHYP 75 3.23 80.0 733
49 1HZI 129 3.83 73.6 73.6

Average 74.2 74.3

YSuccess ratel and success rate2 denote two kinds of success rates. 1: Substituting into A, iteration Equation (6);
2: Substituting 4.49/(N-1) into A, of Equation (6)
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Table 2 The test results for structure of [3-Sheet with two procedures”

Label

O 00 1 O L B W N —

L W LW W W LW LW W W N N NN NN NN NN o e e e e e e e e
0N N R W= OO 00N R WD = O 0 0NN R W= O

39
Average

PDB code
1A1X
1A3K
1AAC
1ALY
1ATO
1BKB
1BWB
IBXV
ICIL
1CD8
1CDY
1D2S
1DFX

1EJ8
1F53
1F94
1FNA
1G0X
1G1C
1G43
1IFG
1J8S
INEU
INOA
1PFS
1QFP
1QMC
1SFP
ITEN
1TNM
1TUL
1WBA
1WIT
2EIF
2FCB
2FNB
211B
2MCM
2RHE

Residue number
106
137
105
146
142
132
198
91
135
114
178
170
125
140
84
63
91
192
196
160
140
193
115
113
156
118
104
111
89
91
102
171
93
133
173
95
153
112
114

Ny Success rate1(%) Success rate2(%)
3.34 66.0 66.0
3.60 78.8 81.7
3.58 70.4 70.4
3.77 69.8 73.2
3.97 69.0 66.9
3.25 78.7 75.7
3.70 77.2 79.7
3.49 73.6 714
3.42 69.6 68.8
3.43 71.0 75.4
3.74 78.6 83.1
3.75 77.0 81.7
3.48 64.8 72.0
3.51 65.0 73.5
3.84 714 78.5
2.95 74.6 65.0
2.99 74.7 80.2
3.55 78.6 82.8
3.59 72.9 72.9
3.75 70.6 77.5
3.25 73.5 77.1
3.63 68.3 71.5
3.15 63.4 74.7
3.19 70.7 73.4
3.19 69.2 79.4
3.40 80.5 76.2
3.37 82.6 84.6
3.40 70.2 72.9
3.53 79.7 83.1
3.70 73.6 81.3
3.55 66.6 72.5
3.77 70.7 74.2
3.90 73.1 72.0
2.95 72.1 66.9
3.59 75.1 79.1
3.12 75.7 73.6
3.56 69.2 75.8
3.29 73.2 76.7
3.19 78.9 80.7

72.8 75.5

YSuccess ratel and success rate2 denote two kinds of success rates. 1: Substituting into A, iteration Equation (6);
2: Substituting 4.88/(N-1) into A, of Equation (6)
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Table 3 The test results for structure of a+f3 with two procedures”

Label PDB code Residue number No Success rate1(%)  Success rate2(%)
1 1A62 122 3.07 71.3 77.0
2 IBII 122 3.54 74.5 75.4
3 1B2V 173 3.19 73.4 78.6
4 1BM8 99 3.89 78.7 78.7
5 IBTO 73 3.77 68.4 72.6
6 1BXE 108 3.59 73.1 75.0
7 1BYW 110 4.44 64.5 65.4
8 IDDW 109 3.39 77.0 74.3
9 1G2R 94 3.50 76.5 74.4
10 1GD3 98 3.46 74.4 75.5
Average 73.2 74.7

YSuccess ratel and success rate2 denote two kinds of success rates. 1: Substituting into A, iteration Equation (6);
2: Substituting 4.17/(N-1) into A, of Equation (6)

Table 4 The test results for structure of o/ with two procedures”

Label PDB code Residue number Ny Success ratel(%) Success rate2(%)
1 1A3C 166 4.00 77.7 75.3
2 1ACF 125 3.61 78.4 82.4
3 1AHO 315 4.47 69.5 69.8
4 1AHN 169 3.98 73.9 75.7
5 1AIU 105 3.65 82.8 81.9
6 1B24 169 3.49 73.9 77.5
7 1B87 181 3.49 73.4 74.5
8 1BFE 110 3.20 76.3 77.2
9 IBTN 106 3.40 75.4 78.3
10 1BUD 197 4.20 71.0 71.0
11 IBYR 152 4.26 71.7 71.7
12 1C44 123 3.45 78.0 82.9
13 1CC8 72 3.44 77.7 76.3
14 1CIW 166 3.69 72.8 72.8
15 1CNU 133 3.79 69.1 78.1
16 1CTQ 166 3.99 74.6 80.1
17 1DOI 150 3.99 72.0 74.6
18 1D8Z 89 2.99 78.6 78.6
19 1DI6 183 3.94 69.3 69.9

20 1DIV 149 3.26 76.5 77.1

21 1DTP 190 342 68.4 73.6

22 1DUS 192 3.89 75.0 76.5

23 1DVS 128 3.75 64.0 70.3

24 1DZ3 123 3.51 72.3 73.9

25 1F2H 169 2.97 62.7 65.0

26 1F32 127 3.25 73.2 74.8

27 1F4P 147 3.97 77.5 79.5

28 1F7W 144 3.39 72.9 73.6

29 IFAA 121 3.66 76.0 78.5

30 1IFUE 163 3.81 76.6 76.6

31 IFUK 157 3.96 80.2 81.5

32 1FZQ 176 393 75.5 77.8

33 1GH2 107 3.68 75.7 78.5

34 1GHH 81 2.84 76.5 69.1
35 1IGMX 107 3.62 68.2 71.9

36 1GRQ 178 3.44 74.1 68.5

Average 73.8 75.2

YSuccess ratel and success rate2 denote two kinds of success rates. 1: Substituting into A, iteration Equation (6);
2: Substituting 4.39/(N-1) into A, of Equation (6)
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Fig.1 Histogram of the failure rate. (A) Failure rate in identifying the correct H/P class of the 20 amino acids;

(B) Failure rate obtained by multiplying failure rates of (A) by the fraction of each residue type in all proteins
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AN APPROACH TO DESIGN PROTEINS OF FOUR STRUCTURAL CLASSES

LIU Yun', WANG Yi-hua',

WANG Bao-han?,

WANG Cun-xin', CHEN Wei-zu'

(1. College of Life Science and Bioengineering, Beijing University of Technology, Beijing 100022, China;
2. Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract: A design method for identifying the correct hydrophobic or polar class of residues was

presented in previous work. This approach is based entirely on the physical principle and the relative

entropy is used as a minimization object function. The algorithm is used to perform the design on target

conformations corresponding to the native states of four structural classes of real proteins. The failure to

increase the design success score are also analyzed and discussed. The method is general and can be
extended to design proteins of different structural classes.

Key Words: Protein design; Inverse protein folding; Structural classes; Off-lattice model
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