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Design of a Bromodomain-like Folding Type Template

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

Abstract: For the problem that the universal shortage of natural template for folding type classification a
design method of the Bromodomaindike folding type template was presented. 52 Bromodomaindike
folding type samples whose sequence similarity is less than 40% were chosen and the resolution was
higher than 0.25 nm in the database of the SCOPe of astral 2. 03. Based on the results of multiple
structure alignment and data analysis the design method of the folding type family template was
established. The clustering graph of family template was constructed using the system clustering method
and the design of the template of the folding type was completed. Results show that the design templates
have universality and the templates can be used for protein folding type classification.
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1 Bromodomainike 52 o—
Table 1 BRD folding type 52 samples

Bromodomain-ike
a.29.2.0  d4ldfa_ d3qzta_ d3ljwa_ 13 1)
d4irSa_ d2grea_ d3q2ea_ ) 2)
d3daia_ d3daia_ d3rcwa_ : 3)
d3jvla_ d3mb4a_  d3rcwa_
d3uSla_ 2 2
a.29.2.1  dlebia_ dlegfal dlegfa2 4
d3plfa_ )
a.29.3.0 d2pg0a2  d4hi3a2 d3r7ka2 5
d3swoa2  d3mkha2
a.29.3.1  dlu8val d2d29al dlrxOal 6
dlivhal d2rehal
a.29.3.2  dlw07al  dlw07a2 2
a.29.5.1  dlgkzal d2pnral 2
a.29.6.0  dlxg2b_ 1
a.29.6.1 dIx91a_ d2cjda_ 2
a.29.7.1  dlpila_ 1
a.29.8.1 dltdpa_ 1
a.29.8.2  d2bl8al 1 5
a.29.9. 1 d2etdal* ! Fig.2 Family template design flow chart
a.29.10.1 dlv9val 1
a.29.11.1  d2fefal 1
a.29.12.1  d2fugll 1
a.29.13.1 d3dbyal d3dbya2  d3d19al 4
d3d19a2 .
a.29.14.1 d2qzgal  d2qsbal 2 CE "™ .DaliLite ” .SSM * | TM-align *' .
4.29.15.1  d2hi7bl 1 MUSTANG * (GOSSIP * . MUSTANG
a.29.16.1  d2rldal d2gscal 2 MUSTANG DALI
a.29.17.1 d2hgkal ™ 1

n MUSTANG

2 Bromodomain-ike i a—
( XY zl)
. (2 y 2) a-
o= B-
a
o= 1 X,
| F= &
2.1 =S
= n Yi
g
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a.29.9.1 19
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Fig.3  Flow chart for the design of the folding type template
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2 a
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TM-score
. 2) RMSD 4 TM-score
0.5 (r )
. 3)
TM-score
RMSD 3.0 3.16.0 6.120 2.1
TM-score 0.9 RMSD 1.3

13. 1 16.1.5.1
8.2 RMSD 2.4 0.79

4 TM-score

Fig.4 According to TM-score template system cluster chart

2 4 RMSD  TM-score
Table 2 Corresponding parameters of the RMSD and
TM-score in Fig. 4

RMSD RMSD
a 0.08 0. 96 j 0.39 0.55
b 0.13 0.93 k 0.38 0.55
c 0.07 0.92 | 0. 31 0.54
d 0.24 0.79 m 0.24 0.59
e 0.19 0.75 n 0.28 0.53
f 0.22 0. 68 o 0.29 0.51
¢ 0.22  0.67 p 03¢ 0.5
h 0.24 0.63 q 0.24 0.55
i 0.18 0.72 r 0.25 0.43
0. 67
RMSD
5 . RMSD  TM-score
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5 RMSD
Fig.5 According to RMSD template system cluster chart
3 5 RMSD 1 a.29.8.1
TM-score a.29.8.2 1
Table 3 Corresponding parameters of the RMSD
and TM-score in Fig. 5 TM=score
RMSD RMSD TM-score
a 0.07 0.92 i 0.30 0.52
b 0.08 0.96 i 0.23 0. 68 2.3 Bromodomain-ike
¢ 0.12 0.93 k 0. 31 0.54
4 TM-score a~
d 0.15 0.74 | 0.24 0.51 . 18 52
e 0.19 0. 64 m 0.22 0. 60 12 065 TM=
f 0.20 0. 60 n 0.24 0.53 algin TM-score TM -score
g 0.21 0. 68 0 0.38 0.54 0.5 TM-score 0.5
h 0.22 0.58 p 0. 21 0.37
5 1) MCC # 4 .
TM-score RMSD MCC
4 0 2) 4 4 0
5 o r
3.0.3.1.3.2,11. 1 5 r 0.5
8.1 n 7.1 5
;3 4 q r
5 n 6.0.
6.1.16.1.13.1.8.2.14.1.15.1.5.1.10. 1. 12. 1.
8.1.2.0.2.1 1)
8.1 4 0 5 : 2) :
n 17.1 5 3) 80% ; 4)
4.5 8.1 8.2 2 4 4
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cvd hyj 4

4 MCC .
Table 4 Recognition rate and MCC value Youden

index of each template

/%  MCC
a 27 51.9 0.34 0.51
b 26 50.0 0.28 0. 49
c 42 80. 8 0.59 0. 80
d 52 100.0 0.34 0.97
e 36 69.2 0.29 0.67
f 27 51.9 0.28 0.50
g 35 67.3 0.28 0. 65
h 49 94.2 0.42 0.92
i 17 32.7 0.20 0.32
j 47 90. 4 0.55 0.90
k 40 76.9 0.33 0.75
1 33 63.5 0.27 0.61
m 14 26.9 0.18 0.26
n 25 48.1 0.30 0.47
0 24 46.2 0.29 0.45
p 30 57.7 0.37 0.57
q 26 50.0 0.29 0. 49
r 18 34.6 0.22 0.34
3
3.1
a—
a— a—
a—
N 3
?

6 r
Fig. 6 Skeleton model of each selected template

and r template
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homogeneity of variance test

5

Table 5 Average interpolar distance between each sample

and the template

0. 05.

X Y A
0.290 8 0.2304 0.2033 1
0.2469 0.2976 0.2472 2
0.3195 0.3160 0.3228 3
0.1925 0.3587 0.2860 4
0.297 4 0.268 5 0.2030 1
0.2379 0.3283 0.288 1 2
0.3055 0.3010 0.3113 3
0.2112 0.3613 0.2958 4
0.316 6 0.2689 0.2030 1
0.2555 0.3290 0.2878 2
0.3225 0.3008 0.3112 3
0.2227 0.3612 0.2954 4
0.3037 0.2683 0.2033 1
0.256 2 0.3278 0.2881 2
0.3320 0.3011 0.3112 3
0.2262 0.3615 0.296 0 4

6

Table 6 Single factor analysis of variance of average

value of each coordinate distance

F
X 0. 982 0. 153 0.926
0. 968 0. 106 0. 955
A 0. 995 0. 039 0. 989

X 0.982
0.05
F 0.153
0.926 0.05

Y 7
0. 989
Y 7

0. 955
0.05 4

3.2

3
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70 o-
8
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Fig.7 Distribution of distance between the

design templates

8
Fig.8 Distribution map of distance between

natural templates
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