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Table 1 List of proteins used in this work

PDB code Len PDB code Len PDB code Len PDB code Len PDB code Len PDB code Len PDB code Len
1PGB:B 16  1FMK:_ 57 1G6P:A 66  1PBA:_ 81 1FNF:94 94  1QTU:_ 115 111B:_ 151
1L2Y:A 20  1FEX:_ 59  1CSP:_ 67 1CEIL_ 85  IN8S8:_ 96  1HCD:_ 118 2RN2:_ 155
1PIN:A 32 ISHF:A 59 INYF:_ 67  1IMQ:_ 85 1URN:A 97 1HMK:_ 121 2ASE:_ 156
1VII:_ 36 1BDD:_ 60  1PSF:_ 69  1POH:_ 85 2ACY:_ 98 1ADW:A 123 1BEB:A 156
1EOL: 37 1SHG:_ 62 1UZC:_ 69  1PNJ:_ 86  1APS:_ 98 2VIK:_ 126 1RA9:_ 159
1EOM:_ 37  2PTL:_ 62 1IMJC:_ 69 INTLA 86 1HNG:A 98 1EAL:_ 127 2LZM:_ 164
1K9Q:A 40 1TUD:_ 62 2HQI:_ 72 1K8M:_ 87  1HXS:_ 99  3CHY:_ 128 1LOP:A 164
2PDD:_ 43 1SRL:_ 64 2A3D:_ 73 1BRS:D 89 1RIS:_ 101 1HEL:_ 129 1PHP:_ N 175
1ARR:_ 53 1C8C:A 64  2AIT:_ 74 1TIT:_ 89 1YCC:_ 103 1IFC:_ 131 1PHP:_C 219
1BAS:_ 53 1COA:_ 64  1PKS:_ 76  1FNF:90 90 1HRC:_ 104 10PA:A 134 1B9C:A 224
1PRB:_ 53 1HZ6:A 65 1UBQ:_ 76  1TEN:_ 90  256B:A 106 1CBLA 136 2BLM:A 260
1IDY:_ 54  2CRO:_ 65 1RFA:_ 79 1GXT:A 91 1BKF:_ 107 1DK7:_ 146 1QOP:A 268
1ENH:_ 54 2CI2:1 65 1AYE:_ 80  1WIT:_ 93  1BNLA 110 1JOO:_ 149 1L8W:A 338
IDIV:N 56 1C90:A 66 1LMB:3 80 1DIV:C 93 1SCE:A 112 1A6N:_ 151 1QOP:B 392
1PGB:_ 56

Len: The length of sequence.
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Fig. 1 A schematic drawing to show the sequence order correlation mode along a protein sequence

The first-tier panel (a) reflects the correlation mode between all the most contiguous residues, the second-tier panel (b) that between all the second-most

contiguous residues, and the third-tier panel (c) that between all the third-most contiguous residues.
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Table 2 The correlation coefficients between different

combinations of amino acid and folding rates

Amino acid A N \Y% w
A -0.39
N 0.16 0.21
\% 0.26 0.32 0.30
W 0.24 0.29 0.33 0.21

The elements in leading diagonal are the correlation coefficient
between the occurrence frequencies of single amino acid with folding

rates.
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Fig. 2 Changing trends of the average prediction
accuracy with different numbers of feature factors
x-axis: The number of feature factors chose in Monte Carlo. y-axis: The

average prediction accuracy. The average prediction accuracy will be the

largest when the number of feature factors is 14.
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Fig. 3 The occurrence probability of different
feature factors in Monte Carlo
x-axis: 30 feature factors of pseudo amino acid composition x;, ****** 5 X205

0, , B0 y-axis: Occurrence probability of each factor.
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Fig. 4 Relationship between the experimental and
predicted folding rates using linear regression model

with Jackknife test for a set of 99 proteins
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Table 3 Performances of different methods

in predicting protein folding rate

Method R p o
Pred-PFR" 0.78 8.15x107" 2.60
Fold-Rate? 0.23 0.023 545

CcP 0.71 3.63x107" 3.93
QRSMd* 0.45 2.58x107 11.80
N, 0.40 3.24x10° 8.45
Current 0.81 6.79x10 2.54

R: The correlation coefficient; P: The significant level; o The standard
error. " Result from the Pred-PFR web server at http://www.csbio.sjtu.
edu.cn/bioinf/FoldingRate/; eight sequences are too short to be predicted
( < 50 amino acids) and are excluded from evaluation. ? Result from
the Fold-Rate web server at http:/psfs.cbre.jp/fold-rate/. *Result
from the CI web server at http://sdbi.sdut.edu.cn/FDserver. ¥ Result from
the QRSM web server at http://210.60.98.17/FOLDRATE20r/foldrate20.
htm. ¥ Result from the N, web server at http://gila.bioengr.uic.edu/lab/
tools/foldingrate/fr0.html.
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Predicting Protein Folding Rate From Amino Acid Sequence”
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(School of Life Science and Technology, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract Prediction of protein folding rate is one of the most important challenges in contemporary biophysics.
Over the past few years, many researchers have devoted great efforts to reveal the major determinants of protein
folding rate, and many parameters and methods have been proposed successively. However, the interaction of
amino acids and the sequence order information have never been considered as a property for predicting protein
folding rates. It was proposed a novel method, which adopted Chou's pseudo-amino acid composition to extract the
sequence order information, used Monte Carlo method to choose the optimal feature factors, and established the
linear regression model to predict the protein folding rate. This novel method can predict protein folding rate from
amino acid sequence without any knowledge of the tertiary or secondary structure, or structural class information.
Using the Jackknife cross validation test, for the largest dataset yet studied including 99 proteins, it was found that
the predicted folding rates correlated well with the experimental values; the correlation coefficient is 0.81, and the
standard error is 2.54. The prediction quality is excelled with most existing sequence-based methods. The result

implies that the sequence order information plays an important role in protein folding.
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