Hoa%F1LH g RXKFFR : Vol.24 No. 1
2005 # 1 A Journal of Wuxi University of Light Industry Jan. 2005

X EHE :1009-038X(2005)01-0084-05

T s B4 11 2 38 T 28R R4 &5 4 B

e, HTZE, MK
(IHAY BRIREFR, LK X% 214036

B OE.RANEFIFE RIS EMAR A PPIDY AL AHRTHMN, £ALEE
GEAFGABLE AR AHIELEF T E ARG BP AL REHN PPIL R4 H. @ik 5 R F#MA
FokELERARAREY EMMFZREJTNEFLAX, FEERANT 2 REN 13 ARERK
A AR S A 15 0T ROR R 4T, LR 69 FAH B T & 73.8%.

@R, #BWMSEBPEAFUR AN S ERAR_AENTI: S RREAR-ABEHN
HESES:QE61 XEFRINEG: A

Prediction of Polyproline Type II Secondary Structures
by Artificial Neural Network

LU Ke-zhong, HUANG Ke-wang, XU Wen-bo
(School of Information Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract: So far few works have been conducted to predict polyproline type II(PPII) secondary
structure with machine learning approaches. On the base of preprocessing protein sequences, this
paper predicts PPII secondary structure with BP type’s neutal network model that is most
frequently used in bioinformatics. By training and testing neural networks with different window
lengths and different hidden nodes, it could be concluded that, the best predicting result was
obtained when the window length was 13 and the the hidden node was 15, the optimal predicting
accuracy(Q) reached 73. 8 percent.
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Fig.1 Encoding a sequence for a neural network
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Fig.2 Windowing technique as exemplified by the window length of 13 amino acids

AT T 2 P 45 Y1l 4R i PPIL 4549 3048 A1
non-PPII %5 H $c4% 15 o He — , %o i 19 b 238 20 B 40 3t
FTTHFEHN WM ZERBERFEE O KENY
PPII & #% B W3 1. B1 F non-PPII 4 # ¥ 4% %%
%, Mg &R AR HTNE. 55, TG HE
A9 50 PPIL A non-PPIL X % fF — R &5 4%
fiE. B 7R W R VI 2R B3R B 1B O T, R IR Y
Irik, BIBEHLEE S non-PPI 5 SAHRE O K&
B K9 PPII 5+ 3 B R BUAH 4. UK S 3098 1 v
k.

®1 FAEWLQAKETH PPULHEYE
Tab.1 The number of PPII structures with the different win-

dow lengths
B AR PPII 5% B
5 7152
7 7203
9 7173

11 7145
13 7118
15 7089
17 7052

2 MIANBALEREHE

2.1 WARS
1% F R 7 51 SR A 4 0 09 )R B8 4 15 07 R, Y

FALRBE OHERABMENENMALEHE
PPIl — R &M & B non-PPIl “H&EH. 5 FEA
BRE,FHEXN _HEHE, WNA,0,--,0),0,1,
L0 E M BERY 20 MEFOKEN LIBAH
AEH EEE R 20 L

2.2 WABETH

XA B A FINSHERWRENFE
EBRMEEMERMALERELTEN. RA7THE
(fold) 3z UM A K 48 48 53 A /M AEE Y 7 540
B4y BE &9 PPIL 454 M non-PPII #3158 (R ¢
1: 1404 Rk 6 MIERIGE . BTHLBEN
WX, AT T4 R E X X HARE.

HROTMEEESRAGRE . RRELS
W E(QRIEM. EXaF -

kg = TP/( TP+ FN),

¥5E= TP/( TP+ FP),

MK =(TP+ TN)/( TP+ TN+FP+FN)
Hop . TPCEFY) , B PPII — % 4 H ¥ E i W
HR A E ; TN(EBH) , B8 non-PPII R 5H
P IE M TR R B9 B B s FP (R BEHE) , B 48 non-
PPII R 45 878 9L IE B BUIW B R 9 B B FN (R
BA#E) , B PPIL 4% 4540 I 76 5 1E o TR i R 9
¥A.

XHRAT LA LR B



18

BAEFEF . ATHZRALEHERBAK AL AN 87

3 HR5HB

FEAEZRP, NEHBATREN 2010 H
HOKE . MHEYEEN LM TFRE-TREN
BPE¥E BREVANWEBESHIERN 4,8,15,30 M
40. BP B 31§ F R Matlab #1119 newff BRE K&
ST RIS, HP L UIZGRECY traingdm, B3
B 1R B 538 R 3 O sigmoid BEL, T
Ir=0.6, B &% mc=0.9, BRiRZE goal=0.01,
B RBARKE epochs=10 000. X FTH 2 TMREH
BP B3, REEREZH 1 %% kB sigmoid
B HE2HFERAE—-1TRER BP Bk 54,
SCH 7 3R B9 4% 18 WL 6R B P 45 1R AR A & matlab H
) newrb RECRET M4 H#TIIZ%k. Kb, 0 R
HH sp=10, BFRiIR % goal=0.01. LKBHR LK
2. X2 PHRGERBREH T-ITEXXHAGIK.
£2 EFRWOKEMAABRETAZETHHESRNE

MEAER
Tab.2 The test results for different hidden nodes with the

different window lengths

0 Bz WRE/ RRPE/ BWME/
KB WRE % % %
4 67.0 72.0 70.5
8 67.3 72.5 70.9
5 15 68.1 72.3 71.3
30 67.1 7.7 70.3
40 66.7 71.5 70.1
4 67.8 73.6 71.7
8 68.1 74.2 72.2
7 15 69.2 73.6 72.1
30 67.8 73.9 71.9
40 - 67.2 73.5 71.5
4 68.1 73.8 71.9
8 68. 4 73.9 72.1
9 15 70. 4 74.4 73.1
30 67.6 73.6 7.7
40 67.5 73.2 71. 4
4 69. 4 74.1 72.6
8 70.2 74.5 73.1
11 15 71.6 74.7 73.7
30 70.7 73.8 72.8
40 70.0 73.1 72.1

gk 2
#o 5= WRBRE/ WBRE/ BWE/
KE VR % % %
4 69.7 73.4 72.2
8 69. 4 73.17 72.3
13 15 72.1 74,7 73.8
30 71.7 72.3 719
40 70.7 72.0 71.6
4 70.7 73.3 72.5
8 71.6 73.9 73.2
15 15 71.9 73.0 72.7
30 70.3 73.7 72.6
40 70.0 73.2 72.2
4 69. 1 72.7 71.6
8 70.1 72.7 71.9
17 15 69. 4 72.6 71.7
30 69.0 72.2 71.2
40 68.7 71.4 70.6

MNE2AUBFH . MENEMAFTFOIKENR 13
REMRERETHERKERNFEORA EEFEO
KER I3, BEWALKR 15 6, THMNRMHSER
KRB T2 1%, B RE T4.T%, B E 73.8%.
BB AR IR = AL A 3.

sommngn it

b oy P

L Bt SR ek a0

T R Y R R T e
O Spatly

o e

B3 AEHEFBSAEPTRERARESHH—TNE
ENRETU
Fig.3 The error profile of one of the training sets for
the optimal network topology with 15 hidden
nodes
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