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Abstract

Protein secondary structure prediction belongs to bioinformatics, and it’s important in research
area. In this paper, we propose a new prediction way of protein using convolutional neural net-
works and Softmax. First, the improved convolutional neural network is used to extract the cha-
racteristics of the protein amino acid sequence, and then the third convolved output in the convo-
lutional neural network is used as input to the Softmax classifier, and these data are trained and
predicted. The dataset is a typical 25PDB dataset for protein. In terms of accuracy, the method is
the cross validation based on the 3-fold. The results demonstrate that the accuracy of protein sec-
ondary structure prediction is improved.
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1. 5|8

NFEFEEF 1T RI(Human Genome Project, HGP) [1 528k 5 ) = KKtz —, EWEEFEN
NS TR e R DRI R R T AR 1) 2R AR AN, BB PR A R G A AR AT A A iS B))
S, RAEMEATTEEY —& 7. HEl, #BHREBmRma AT Ee C e oy EME B e s —
ANEER IR SR TR E B A RS H SRR TR, 0 X SR S ART S R RE LR 1) 77 vk
E[2]0 AHAE, TSR K Il 0 FRATTAE iy 22 G0 Hh 246 8 40 1 8 1 5 1R 45 R A2 AN 6 FH SIZ 56 7 VA5 2 1Y
FrUh RN TR B W &5 04 . FrbA, SR U R s A PO RS R & T A . BTl B R RS I T
W3], HEBEZEFPRRERAMRNCEME LS E DTS, SRE AT B, P e == 22 H 25
G FINEM BRI N TR GRS bL, EEAR RS ERNAS R, Cahil TIRZH
KT R R RGBT iE, WML k(4] B S /R A R[5 5 1E5%.

IREEZE 2] [6] R ML AR 2 2] B N AR Z 28 E T A K — AN R 7 v, RS2 7E 2006 A4 HH
Kl HASZMELE, WAZNREEET]. RIEEME 8] LB A M LSS, HRIHE M4 5 SRR H
%2 Yann LeCun S5 N[0 F 4R H I N TS5 7R B, AR PR 2% 32 B2 AAUE L = i
AEPRASMN 28 22 ST B R B o AR 7 — P BB AR & M 2% F1 Softmax [10JAHES & T, M T —
10 JZRERIME NS, S G PRE WX 260 8 1 T RS A AR AT 3R B, HE3E N A 452 2 A R
L4 A\ 2 Softmax 73285 v, Xt 42 MU I RFALZEAT 70 SR TN S 46 - 45 SR 7 , AR SC 1 U595 AE 25PDB (Protein
Data Bank, fii#% PDB)dfE5E 1 1IN HE G 54 52 v o

2. ETEHMHMZAMLER Softmax KE R R R LT
2.1. ERMEMEIRIE

R, MERESEIEENANRIE, SHRMEMNSETIE 17T K RHE N RE. RS M
(Convolutional Neural Networks, CNN) [ 11542 _F 42 60 44X Hubel F1 Wiesel [ 12 (2 7835 7ERF 51
P2 0 1Y B B P — P U (%) DX 28 25 1), HLBURE 2 AR AE TS5 R 20 10X 485 ] LU 28 kb AL I 285 1 55 2% 1k
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Figure 1. Convolutional neural network structure
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Figure 2. Convolutional neural network-Softmax network structure
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3.1. ERRYBIERE

FEAR 5 A TN AT s, ARRIVE SR B T 8 4R 25PDB Bl W B . AT A SR
WIJ7iEAE 25PDB Hdla S LAt 7 A IR IR 14], A XIRUE R 25 AN HAB 7 i 1 B8, 25PDB #dfli 4k
BT 1673 FABIEAE 25%ME B BFH . FATEAERZFNT 1, T 3-9r38 XRHIE3-fold
cross validation).

BT E 7 B4 BLAST (Position-Specific Iterated BLAST, PSI-BLAST)FEF 3k F = /%A
HEAT 7 51 Bt Lt e SR AL B R 7 14 1 49 %5 % (Position-Specific Scoring Matrix, PSSM) [15]. PSSM i f:4
TG R, RN AR RS & D EORRE 7 E A BF S AR E IR S R . 2P AR
[16], M\ T R L 2 AR FH 8 B 5 P 2 AR B ) e 21 R AT 0 b o B E v, FRATAR ME A T8 55
—ANEARFHERIFE R, X HERBATA NCBT nr 04 & 8 2R 5 HAH S FITR P 5 045 5., Tl
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Figure 3. Experimental flow chart
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Table 1. The results of convolutional neural network

F 1. BRMEMETNEER

1 2 3 FY

o 03 77.41 76.50 76.97 76.96
Pl S

SOV 73.29 72.42 72.04 72.58

. O3 76.34 75.52 75.85 75.90
Wik

SOV 72.69 71.61 71.66 71.98

Xt 25PDB #iHadE, Jo il U G R 2 W 28 AT RRIE SR, PR EEE = 252 R IE S\ 2
softmax 7} K48 HHAT 0 R IME Q5 IEHIZAN SOV WI'R 4% 2 FiR:
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Table 2. The results of convolutional neural network-Softmax
= 2. BRAMEMLEH Softmax FMLER

1 2 3 35

X 0; 78.41 78.41 78.31 78.37
RS

sov 73.62 74.43 73.56 73.87

- O 77.01 76.99 77.18 77.06
i S

sov 72.79 73.11 73.08 72.99

M Z TR EE T LU B, TR SR 5 25PDB, R A A% 45 1 35 AR e 48 X 4% ot 2R 1 o B ot
AT R, FENZREE BB O IEFZR 76.96%, 1ML FH) O IEFIZE R 75.90%, ARSI LR AL
GBI T Relu BUEZE, & B REHE AT RER AL, B4 W4 58 =X GHA
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MM AR .
4. 545
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HEIFRA T B R AR, HEARBUE = BB RUERHEE N, £ WM TSI N T Softmax
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