0 'H‘ :ﬁ‘ *fh ﬁ‘*‘ ‘% http: /www. jsjkx. com

COMPUTER SCIENCE DOI. 10. 11896/jsjkx. 181202395

ETHEMERENESARNERAREUTNE X

HEF FARR? B R KEE

1T T KFEE TR M 310023

2EERAFUHEFSENEEF R LW E MI45108
(xty@zjut. edu. cn)

i E KRIAMNREOREMAERG B ELFT 5. BFEORARAND TALERE GRSk, KM 75 0% 4 F %% b
Fo ATRHAMMSE, L PRETATERBERANIE S ARG E G KL MM H L (CDPSP). A Tk 4E R, CDP-
SPREMEERARMESAREFEERIANE., ERERE XA TEAANES G TRHEEF R, PARIEE A 6 R
R BELASS AL BEAER AT BFGELATOARE R AT EF W EAATESERNASARRF AL rEM2
ME MENEAMER TR GREFTFOMNE AME MR G SR, EXENR . ARATE/BERS LTS KAR,E08
FTEHRHEMENRE AMAFRKOM S, X238 5% CDPSP £ R AAR B AR AGA R, A TRIEFIE Eeg ke,
@it CASP12 #65 10N FM A B ARZE G AL #4477 mX, A5 — s s ks, £H 2R LW ,CDPSP T A
MFRFERZOEORZ MR,

KB ZO MBI A KT H AT B B Ak A

FEESES TP301.6

Contact Map-based Residue-pair Distances Restrained Protein Structure Prediction Algorithm
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Abstract De novo prediction is an important method for protein structure modeling. Research of the method contributes to hu-
manity’s understanding of protein functions to conduct drug design and disease treatments. In order to improve the accuracy of
prediction, contact map-based residue-pair distances restrained protein structure prediction algorithm (CDPSP) was proposed.
Based on the framework of evolutionary algorithm, CDPSP was used to sample conformational space,which was divided into ex-
ploration and exploitation stages. In the exploration stage,the strategies of mutation and selection were designed on the basis of
the distances of residue-pair.which can increase the diversity of the population. In detail.a residue-pair was chosen according to
the contact probability of contact map and the mutation was conducted through fragment assembly technique on the adjacent re-
gion of the residue-pair. The selection of mutated conformation was determined by the expected probability distributed through
the discretization of residue-pair distances. In the exploitation stage, the contact-based score and energy function were used to
evaluate the quality of conformations in search of good conformations,which can enhance the sampling ability of CDPSP in near-
native region. In order to verify the performance of the proposed algorithm, CDPSP is tested on 10 targets in the FM group of
CASP12 and compared with advanced algorithms. The test results show that CDPSP can predict more accurate protein tertiary
structure models.

Keywords Protein structure prediction, De novo prediction, Distances of residue-pair,Contact map, Evolutionary algorithm, Frag-

ment assembly
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T0866-D1 104 B 13.32 12. 86 11.34 0.26 0.27 0.35
T0868-D1 116 o/ B 6.62 11.49 6.74 0.46 0.28 0.50
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Table 3 Comparison results of algorithms

Targets RMSD-average( A RMSD-min(A) TM-score-average TM-score-max

BR* QK™ RX* CDPSP BR* QK™ RX* CDPSP BR* QK™ RX* CDPSP BR* QK™ RX™ CDPSP
T0859-D1  18.32 16.03 16.93 15.80 17.05 15.22 16.27 14.80 0.22 0.25 0.22 0.22 0.27 0.28 0.24 0.24
To862-D1  13.50 12.90 15.72 12.74 9.86 5.55 13.33 9.90 0. 40 0.42 0.29 0. 44 0.49 0.54 0.34 0.46
To863-D1  18.95 17.44  21.40 11.19  16.20 13.68 17.59 9.96 0.25 0.26 0.22 0.36 0. 34 0.30 0.26 0.39
T0864-D1  19.58 20.22 15.79 19.82 17.76  16.11 11.22  17.77 0. 36 0.24 0.33 0.18 0. 40 0. 36 0. 41 0. 20
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To886-D1  20.11  15.52 7.55 12.40 15.20 11.07 5.45 10. 33 0. 20 0.29 0.32 0.22 0.27 0.35 0. 41 0.28
T0886-D2  10.20  10.08 12.04  13.55 8.14 6. 41 10.65  10.62 0. 47 0.43 0. 36 0. 30 0.54 0.49 0.45 0. 30
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