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Abstract:In some applications such as protein structure prediction or molecular docking, dis-
tances between pairs of residues play an important role. Actually, this distances are those be-
tween pairs of residue centroids. This paper describes in detail an algorithm of how to calculate

the residue centroids and its implement with python programming language.
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ming language
[1]

({orce field) , , python

2
[]. R N n ’

’ ] (I,ay,az,-) ’

( )

1< 1 < 1 <
(1‘,y,z) - (?;Tn;;ym;;%)

PDB B

s
C, .
:2012-10-11 C [4] ( 1.
:2012-10-26 ’
(19709, . ’
J* 973 (2009CB724703) 3 (31060125) ’
Cﬂ {7’90’90}

* % : Jlu wenwei@163. com; luwenwei@ gxu. edu. cn C 2),

132 Guangxi Sciences, Vol 20 No. 2,May 2013



(N,C,,O) : C.,

s N =z . C 2-x x

[5]

1 C

Fig.1 Definition of the centroid positions C,

z

N "--.__Q C.(xy.2)
M
#
s,
C v
AN o
c ¥y
x
2 C,
Fig. 2 Spherical coordinates and Cartesian ones
1 (4, , 1
, 2 cC. C, , 3
N-C,-C, , 4
C-N-C,-C, , C-N-C,-Cg (
, , C, ),
C, C, s
PDB ,
C, PDB ,
, {r,
00} (xsys2),
3, B C, ., O C,
., M C, x -y , a
/CON , 0 /NOB , ¢ ~/ MOL ,
C-N-C,-C,( CNOL MONB
). . | CO|=c,|BO|=r,| NO|=
h.

;%A E 2013%5 A % 20K% 24

= rsin fcos ¢,
y = rsin fsin g,r > 0,0 < 0 < 7s
0< ¢ <<Zm,
z = rcosf.

1 20

@Y

Table 1 Average spherical coordinates of 20 residue centrolds

r 0 [
A 0.764 110. 103 0.0
C 1.375 108. 455 10. 221
D 1. 984 110. 414 12. 862
E 2.624 110. 497 16. 332
F 2.985 113. 852 15. 607
G 0.0 0.0 0.0
H 2.708 110. 676 17. 050
1 1. 862 110. 297 11. 269
K 2.940 112. 861 16. 354
L 2.088 113.633 20. 670
M 2.052 113. 248 17.990
N 1.979 110. 759 14. 459
P 1. 409 64. 545 —1.752
Q 2.593 112. 027 19.167
R 3.631 113. 305 17. 432
S 1. 259 108. 115 —0.922
T 1. 460 109. 261 4.311
\Y% 1.474 113.770 6.826
w 3.500 117.390 14. 186
Y 3.359 112. 396 15. 749

Fig.3 The transformation of spherical coordinates of C,
to Cartesian ones
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Fig.4 Euler angles-the xyz (fixed) system
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Vector3d,

reference xyz, ,
C,C,,N
C(x3,0,2,),C,(0,0,0),N(0,0,23) :
def reference xyz(v ¢ pdb,v ca pdb,v n

pdb):

distance n ca = vector3d. pos distance(v
ca pdb,v n pdb)
Guangxi Sciences, Vol 20 No. 2, May 2013



distance n ¢ = vector3d. pos distance(v c if vnz==0.0o0rv nz<SMALL:

pdb,v n pdb) a = math. atan(0. 0)
distance ¢ ca = vector3d. pos distance(v else:
ca pdb,v ¢ pdb) a = math. atan(v n.x / v n.z)
m=distance ¢ ca * * 2 -+ distance n ca m = v c.y + math. sin(b) * v c refer
* % 2—distance n ¢ * % 2 ence. z
n=2 * distance ¢ ca * distance n ca n = math. cos(b) * v ¢ reference. x
a=math. acos(m / n) ifn == 0.0 0orn<SMALL.
x2 = distance ¢ ca * math. sin(a) r = math. acos(0. 0)
z2 = distance ¢ ca * math. cos(a) elif m — n << SMALL.:
z3 = distance n ca r = math. acos(1.0)
v ¢ = vector3d. Vector3d(x2,0,z2) else:
v n = vector3d. Vector3d(0,0,z3) r = math. acos(m/n)
return (v ¢,v n) return (a,b,r)
v ¢ pdb,v ca pdb,v n pdb v ¢ reference,v n reference,v ¢
PDB . C N pdb,v n pdb,v ca pdb C N
, C.N C, PDB
sphere2xyz, . . (a,b,r)
) C, SMALL=1E—6,
(x1.y1521) : , s
def sphere2xyz(distance,angle,dihedral) ; ,
e derive xyz. C,
x = distance * math. sin(angle) * ) C, , PDB
math. cos(dihedral)
y = distance * math. sin(angle) * math. def derive xyz(a,b,r,v cu):
sin(dihedral) i
z = distance * math. cos(angle) sin a = math. sin(a)
v = vector3d. Vector3d (x,y,z) cos a = math. cos(a)
return v sin b = math. sin(b)
distance, angle, dihedral cos b = math. cos(b)
s sin r = math. sin(r)
cos r = math. cos(r)
eulerAngle, all = cos a % cos r + sin a * sin b *
Casfr7) : sin r
def eulerAngle(v ¢ reference,v n reference,v al2 = cos r * sin a % sin b — cos a *
¢ pdb.,v n pdb.v ca pdb): sin r
e al3 = cos b % sin a
vn=vn pdb— v ca pdb a2l = cos b * sin r
vc=vc pdb— v ca pdb a22 = cos b % cos r
if v n reference.z == 0.0 or v n refer a23 = —sin b
ence. z <. SMALL.; a3l = cos a % sin b % sin r — cos r *
b = math. asin(0. 0) sin a
else: a32 = sin a % sin r + cos a * cos r %
b = math. asin(—v n.y / v n refer- sin b
ence. z) a33 = cos a * cos b
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To sum up,BP network based on rough set ge- of rough sets — neural network theory to mine ventila-
netic algorithm has high accuracy identification, its tion system evaluation[J]. Chongqing University »2011,
speed is fast, and generalization ability is strong, 34(9):90-94.
therefore,it is a promising classification method. [6] Hong Y H. Stdudy on distributed date mining algorithm
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