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Study of automatic classification of protein folding type in SCOP database

ZHANG Yexiao, LI Xiaoqin
(College of Life Science and Bioengineering , Beijing University of Technology, Beijing 100124, China)

Abstract ; The study of protein folding pattern is one of important topics in life science field. The classification of
protein folding type is the base of study on folding pattern. In this paper, protein folding type classification of SCOP
database was as the foundation, similarity less than 40% of the folding type was as the object of study in the class
of a, B, a+B and a/B of Astral SCOPe 2.05 database, the template of 989 protein folding types was constructed
and the template data base was formed. The method of protein folding type classification was constructed based on
the design of folding type template, and the automatic classification of protein folding type of SCOP database was
realized. In the self-consistency test and independence test of family template, the mean value of sensitivity,
specificity and MCC: 95.00%, 99.99%, 0.94 and 90.00%, 99.97%, 0.92,respectively. In the self-consistency
test and independence test of folding type template, the mean value of sensitivity, specificity and MCC; 93.71%,
99.97%, 0.91 and 86.00%, 99.93%, 0.87 ,respectively. The result shows that the design of template is reasonable
and it can be effectively used for the classification of proteins with known structure.
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Fig.1 Database distribution diagram of family template
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Fig.2 Database distribution diagram of folding type template
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Table 2 Specific information about folding type templates

Fold  Number of template ~ Mode-ID TM-score A%/ %
a.l 2 a.1.1.0_1.2 0.78 89.09
a.l.1.1_1.3 0.63 89.09
b.1 2 b.1.5.1_29.8 0.84 91.84
b.1.13.0_13.1 0.81 80.00
MEAN 0.83 96.17
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Table 3 Self consistency test of family template

Fold S(S") () L) S.(S,)/%  MCC
a.l 56(55) 55(12109) 1(0) 98.21(100.00) 0.9
b1 515(504) 502(11 648) 13(2) 97.48(99.98)  0.98
el 477(499) 477(11666) 0(22) 100.00(99.81) 0.97
d.16  24(21) 21(12141) 3(0) 87.50(100.00) 0.94
MEAN 95.00(99.99)  0.94
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Table 4 Self consistency test of folding type template Table 6 Independence test of folding type template
Fold  S(S') 0(t,) L) S,(S,)/%  MCC Fold  S+(S") 0,(1,)  f.(f,)  S.(S,)/%  MCC
a.l 56(47) 46(12108) 10(0) 82.14(99.99) 0.90 a.l 4(4) 4(2138) 0(0) 100.00(100.00) 1.00
b.121 62(68) 57(12092) 5(11) 91.94(99.91) 0.88 b.122 4(3) 3(2138) 1(0) 75.00(100.00) 0.87
c.1 477(506) 477(11659) 0(29) 100.00(99.75) 0.97 c.1 77(108) 77(2034) 0(31) 100.00(98.50) 0.84
d.16 24(20) 20(12141) 4(0) 83.33(100.00) 0.91 d.113 8(9) 8(2133) 0(1) 100.00(99.95) 0.94
MEAN 93.71(99.97)  0.91 MEAN 86.00(99.93)  0.87
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Table 5 Independence test of family template

Fold  S+(S") L) L) S.(S)/%  MCC
al 4(4)  4(2138)  0(0) 100.00(100.00) 1.00
b.121  3(4)  3(2138) 0(1) 100.00(99.95) 0.87
el 77(104) 77(2038) 0(27) 100.00(98.69) 0.85
d.113  8(8)  8(2134)  0(0) 100.00(100.00) 1.00
MEAN 90.00(99.97)  0.92
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