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Fig. 1 Schematic representation of protein with NHP model
(O, and @ represent H, N, P residues, respectively. )
Table 1 PDB codes of 50 all-a proteins
PDB  Chain a PDB  Chain a B
H P others H P others

code  length helix  sheet code  length helix  sheet

IALA 316 717 106 133 220 0 96 IRRO 108 21 30 57 57 4 47
1BBL 37 12 10 15 23 0 14 1UTG 70 12 25 33 53 0 17
1BP2 123 18 44 61 67 10 46 1YCC 108 31 30 47 52 7 49
ICCR 111 30 30 51 53 0 58 IYEA 112 32 28 52 54 0 58
1EAS8 140 26 46 68 127 0 13 2c2C 112 33 31 48 59 0 53
IECA 136 41 45 50 116 0 20 2CDV 107 37 24 46 19 6 82
1ECD 136 41 45 50 116 0 20 2CTS 437 104 158 175 315 7 115
1ECO 136 41 45 50 116 0 20 2CY3 118 41 27 50 26 4 88
1F63 154 43 49 62 133 0 21 2CYP 293 62 93 138 155 16 122
1FCS 154 43 50 61 121 0 33 2END 137 30 49 58 61 0 76
1FHA 172 34 57 81 125 0 47 2FAL 146 43 45 58 112 0 34
1FIP 73 14 27 32 59 0 14 2HBG 147 56 44 47 120 0 27
1H96 167 37 55 75 135 0 32 2LHB 149 39 50 60 113 0 36
1HBG 147 56 44 47 120 0 27 2MHR 118 24 42 52 76 0 42
11FA 158 21 66 71 91 0 67 2PDE 43 12 14 17 22 0 21
1LE4 139 25 45 69 126 0 13 2WRP 104 20 35 49 78 0 26
1LH1 153 41 53 59 126 0 27 3c2C 112 33 31 48 59 0 53
1LH2 153 41 53 59 126 0 27 451C 82 23 23 36 42 0 40
1LPE 144 29 46 69 128 0 16 4BP2 64 11 25 28 39 0 25
IMBA 146 43 45 58 112 0 34 4CPV 108 34 30 44 70 0 38
IMBC 153 45 48 60 121 0 32 41ICB 76 9 24 43 56 2 18
1MBD 153 45 48 60 121 0 32 4MBN 153 45 48 60 121 0 32
1MBS 153 44 46 63 121 0 32 5CPV 108 34 30 44 60 6 42
1PPA 121 23 44 54 66 4 51 5CYT 103 29 30 44 52 0 51
1IRCB 129 31 41 57 80 9 40 5TNC 161 32 50 79 106 10 45
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E i + By + E i + Eyy , BARAANT @ PE A o BE: A = 62, ,B = 5.6¢,;8 15 :4
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R LS (1 PR 22 /N R 5 T B PRIER A BAE , RIS 8 e F1 A WK 2. W3
Emm=i;h<ﬁvf (1) 2 AT LU B SR A KR P ] 2 e

AHEAE . B 45 R AR R 2946 A7, B 2 1L g
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Table 2 Parameters £ and A in the nonlocal interaction term of potential function depending upon the nature of the two residues involved

H P N
H e=¢g,;A =1 e =T1/12¢, ; A =0 e =2/3g,; A4 =0
P e =17/12¢, ;A4 =0 e =1/6g, ;A =-1 e =1/4e, ;A =0
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Fig. 2 The total and components of reduced potential
energy (a) and the radius of gyration (b) versus reduced

temperature T" of 1FCS protein chain
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energy of each bond versus reduced temperature 7"
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temperature T°
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versus reduced temperature T "
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A Study on the Energy Transition of All-o
Proteins by Molecular Dynamics Simulation

Zhou-ting Jiang'" , Ting-ting Sun’, Ya-nan Wang', Yu-dong Chen', Zhi-xing He', Peng Xu'
(' College of Science, China Jiliang University, Hangzhou 310018

(* School of Information and Electronic Engineering , Zhejiang Gongshang University , Hangzhou 310018)

Abstract All-a proteins simplified by NHP model with its secondary structure information were studied by
molecular dynamics simulation. The transitions of potential energy in 50 all-o proteins under different
temperatures were well discussed in this paper. It is concluded that the bond-stretching and bending energies
increase linearly with the chain length. The bond-stretching and bending energies of each bond also increase
linearly with the temperature due to more obvious bond vibration under high temperatures. The slope of the
linear relationship between bond-stretching energy and temperature is larger than the one of bond-bending
energy as the function of T". The bond-torsional energy decreases linearly with the number of a-helix in each
protein chain,instead of the chain length. It increases with the temperature when the temperature is lower than
0.3. And then it decreases with the temperature increasing. Non-bond energy is mainly dependent on
hydrophobic-hydrophobic interactions. It doesn’t show obvious linear relationship due to the mutual
interactions between hydrophilic, hydrophobic, or neutral residues. The transition temperatures are shown in
bond-torsional and non-bond potential energies. The native structure is related to the mutual effect of bond and
non-bond potential energies, which compete with each other for lower potential energy. These conclusions
provide a natural realization of understanding the structure of proteins.
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