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Fig. 1 The curve of the first term of the contact intensity

function vs the distance between residues

2 ZFR5WE

KA AR A, B TR 2
A B AR AN IR AL, e
PR AAH B IEM C, JR 1AL, FF HA s IS
fAif o =2, BIEK ., PR AR AKR AL, MR iR
Sk, WAE@©), gl T EE TS . b T
SEFEP SN S, BATE SR S =
ZARBPTD EAE T WU L T #5442 2
W, SZHMWWEN: n=013, T=1, a=
0.038, £=2.080, o =0.380 nm, K,=7.2. SHAKE
ZIR RS 0.000 1 nm, S REAN T SR E S IR
IEACH A B ZH /N T 0.000 1 nm I, gl AR
CURSIC T . 25 A0 U 45 A8 T B O 2 22 24 o ) K
KK, AR —MERB AT AR, K5
FH{fi ] SHAKE £3R

P2 (R B E(PDBY I EL T 14 AS/NER A
JVE A S, AT 2 2 s 1bpis
lejg. 1fcl. lubq. 1prb. Inmg. lubi. 2gbl.
la7f. 1b17. lcg4. lkde. Istu. le68. H:H1, 1a7f.
1b17. leqd =B UAH M & E8E, HAbE AR



. 482 - EMUFEEYYERRE

Prog. Biochem. Biophys. 2006; 33 (5)

B E e, AN EAR RS BT E kg A,
TR SRR e A BR (coil) SR 1 R I B I R W) 4
Zhky, ARJEH CL R SRR B AT I B AR
S, 3R T WS, RTINS A TR
SR G5 R 035 77 W Al 2 LA B SN0 65 4 R L PR B R R A
P A X B 1 5 ) e & R B e T & SR )
R, Frf ek RS R OB ab initio £ 1175
T B TOOMUARE AL RO, S SCHR[1 3] 1 H A5 2 1
P ERAE TN, —#F4Rx Rz 2, M
F2HaTLUE, HARKA T RS, 1
FLTHI 45 SRS P 15 SCRR[13] 9T 43 1 45 SRS P AR 181,
HEBE T ICHR[I3]M 45 . LL g5 R, TR
FH P TR Ak 2 S R A TR R fid it 2 bR BOR VAT I,

B EARB WFET T T A

53CER[12,13] 4, B 5L RAEHT TP
PIELLI) C, Ji 12 I AR B 45 8, ANl ] oAt H
PREERCAE R, WRAK e, —his
5 B 2 BoR T PDB RIS 35 lejg Al 1a7f ¥4
H R IR G K B TN 45 R i C, 5 2818 3L, Tejg
WA 48, W la7f RO W& T WE 2
PR, ST R ] B T RIR G
W R AR L N, RIREEHT TS A o
WETE RN 2> B Hr Fr REAR L M 7E 00 &5 4y v o
ok, BRI R S AT AU . A5 SRE RV,
BZEEAMUGE ] T, R R AR 7 &
F XU A R4 & T

Table 1 Result of the protein folding prediction

PDB Residue NCN of the RMSD of'the initial ~ NCN of the folded ~ RMSD of the folded
code number native structure structure/nm structure structure/nm
1bpi 58 180 1.74 96 0.70
lejg 46 144 1.46 81 0.49
1fcl 56 179 1.00 100 0.56
lubq 76 229 1.56 134 0.56
Iprb 53 154 1.34 94 0.38
Inmg 67 215 1.65 110 0.65
lubi 76 230 1.65 126 0.58
2gbl 56 170 1.48 95 0.57
la7f 50 141 1.72 87 0.39
1617 51 161 1.30 75 0.42
lcq4 71 198 1.30 94 0.58
Ikde 65 215 1.90 124 0.65
Istu 68 257 1.73 124 0.66
1e68 70 236 1.73 169 0.37

NCN is the native contact number. If the distance of two residues (the residue position is represent by the coordinate of

C, atom) is less than 0.75 nm, they are considered in contact. The value of RMSD is obtained from the structures vs

native structures of the PDB.

Table 2 The result comparison between literature [13] and this work

Result of literature [13]

Result of this work

PDB Residue
NCN of folded RMSD of folded NCN of folded RMSD of folded
code number
structure structure/nm structure structure/nm

1bpi 58 92 0.68 96 0.70

1fcl 56 96 0.56 100 0.56

lejg 46 76 0.52 81 0.49

lubq 76 135 0.55 134 0.56

NCN is the native contact number.
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Fig. 2 The native structures vs the predicted structures
of lejg and 1a7f

(a) The native structure of lejg. (b) The folded structure of lejg. (c)

The native structure of 1a7f. (d) The folded structure of 1a7f.
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Protein Folding Study Based on The HNP Model and
The Relative Entropy Approach’

SU Ji-Guo”, WANG Bao-Han?, JIAO Xiong"”, CHEN Wei-Zu”, WANG Cun-Xin""
("College of Life Science and Bioengineering, Beijing University of Technology, Beijing 100022, China;
2Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Twenty kinds of amino acids are simplified into 3 types: hydrophobic amino acids (H), hydrophilic
amino acids (P) and neutral amino acids (N). Each residue is reduced to a bead which locates in the position of
the C, atom. The off-lattice model is adopted and the relative entropy is used as a minimization function to predict
the tertiary structure of a protein. A new contact intensity function is given to consist with protein design research
based on the relative entropy. Testing on several real proteins from Protein Data Bank (PDB) shows the good
results obtained with the model and method. The root mean square deviations (RMSD) of the predicted structures
relative to the native structures range from 0.30 to 0.70 nm. A foundation for studying protein design using the
HNP model and the relative entropy was made.
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