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Prediction of Protein Folding — rate Based on the Hydrophobic Value Vibration

HU Rui, SHI Xiao-hong™ ,LI Jin-hui
(School of science, Xi’ an Technological University ,Xi’ an 710032, China)

Abstract ; Prediction of protein folding rates is important in understanding the overall folding the mechanism. This
article gives a new method, which adopted hydrophobic value vibration to extract the sequence order information,
established the linear regression model to predict the protein folding rate. This method can predict protein folding
rate from amino acid sequence without any knowledge of the tertiary or secondary structure, or structural class infor-
mation. Using Jackknife cross test to check the 62 proteins, the correlation coefficient is 0. 804. It means that the
predicted folding rates correlated well with the experimental values and the result implies that the sequence order in-
formation plays an important role in protein folding. Compared with other models, this method has advantages feath-
ers in simple computation, less parameters and so on.
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Table 1  Kinetic parameters for the folding of proteins
2= PDB Lu(kf) == PDB La(kf) 2= PDBLn(kf)
1 1PIN 4.1 22 1PGB(57) 2.6 43 1QOP(268) -1.1
2 2PDD 4.3 23 1FKB 0.7 44 1AON 0.3
3 2ABD 2.9 24 2CI12 1.7 45 1BRS 1.5
4 256B 5.3 25 1AYE 3 46 3CHY 0.4
5 1IMQ 3.2 26 1URN 2.5 47 2RN2 0
6 1LMB 3.7 27 1APS -0.7 48 1RA9 2
7 1FNF(90) -0.4 28 IRIS 2.6 49 1QOP(396) -3
8 1WIT 0.2 29 1POH 1.2 50 1PHP(175) 1
9 1TEN 0.5 30 1DIV 2.6 51 1PHP(219) -1.5
10 ISHG 0.6 31 2VIK 3 52 1BNI 1.1
11 1SRL 1.7 32 1A6N 0.5 53 2LZM 1.8
12 1PN] -0.5 33 1CEI 2.5 54 1UBQ 2.6
13 ISHF 2 34 2CRO 1.6 55 1SCE 1.8
14 1PSF 1.4 35 2A5E 1.5 56 112Y 5.4
15 1CSpP 2.9 36 1TIT 1.6 57 JA%II 5
16 1C90 3.1 37 1HNG 0.8 58 1BDD 5.1
17 1G6P 2.7 38 1FNF(94) 2.4 59 1ENH 4.6
18 IMJC 2. 339 1IFC 1.5 60 1GXT 1.9
19 1LOP 2.9 40 1EAL 0.6 61 2ACY 0.4
20 1C8C 3 41 10PA 0.6 62 1L8W 0.7
21 1HZ6 1.8 42 1CBI -1.4
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Fig. 1 A drawing to show the hydrophobic value vibration
correlation mode in a protein sequence
Notes: (a) reflects the correlation mode between
all the most contiguous residues

(b) reflects the correlation mode between

all the second-most contiguous residues
(c) reflects the correlation mode between

all the third-most contiguous residues
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Fig.2 Using all - pick method choose factors

(a) shows the results of amino acid residues. shows the results of 20 factors
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Fig.3  Relationship between the experimental and predicted folding rates

using linear regression model with Jackknife test for a set of 62 proteins
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Table 2 Performances of different methods

in predicting protein folding rate

Method R
cr! 0.72
Fold — Rate‘® 0.34
PPFR['?] 0.82
BNRVAD; 7S 0.778
ARITT 0.804

Notes: (a) Result from the Fold — Rate web server at http://psfs.
cbre. jp/fold — rate/
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