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Abstract

The explosive accumulation of protein sequences in the wake of large-scale sequencing projects is in shark

contrast to the much slower experimental determination of protein structures. Neural Networks have been
successfully applied into the prediction of protein structures, and the prediction accuracy continues to rise. This paper
introduces the basic methods and technologies of the prediction of protein secondary structures using neural networks,
especially expounds the two aspects: the improvement of neural network architecture and the adding of
“evolutionary” information, which lead the ascent of prediction accuracy.
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&1

Qs Qu Qe

SNN1 0. 599022 0. 569071 0. 477099

SNN2 0.593149 0.568441 0. 449727

SNN3 0.602121 0. 588472 0. 452932

SNN4 0. 589885 0. 582795 0. 439071

SNN5 0.59217 0. 583925 0. 432668

MNN 0.661502 0. 640499 0. 489404

MNN BB R Bt SNN B Y971 B4 K.

X[12]% . f5# MNN HE P — 4 SNN HR G 7%
£ME, mRRXAXCHETEBE SNN, LHRERHEY
B R TN BE AR A SNN A 8 MNN, N i %t #h 2 M
SOILEE A REE RS ATTRE R NBINEE.
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B 3 2 (weight sharing) RS MK P ERT AL
BAAMG—FHEA, R, CEEZRERKE A%
T3 A AT 4 (overfitting) .
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AR —RFEIPHETEERS FAPHE =AM HE =
HEMREEEE. X(BEX—FBER" A B ERE AR
pLoMmE4E R HORTH L BN ERERR -1 EHER
G3]h@Eg AR ER R AN RFRR— I EER K
B PMERFEZAET L 10MBEY S MEREERE
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# 1 A% i Hua Sujun #7 Sun Zhirong H KB SVM 7
BRTEARCRERTR . BETYNEFREERNT
WREFE :Sov=76.2% .Q;=73.5%.
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REFHHELERM  ERXBHBERT.SVM FEMERK T
MY FEENSRE T FE:SYM FETUERR ST ME;
FEabFE KB FFIE S R, 5.

X[151RRRA T RN IETHRG.SVM IR RERA
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4.2 #HEA MBS B (indel information)

8 5 RS A R E ST A MR,
in— % £ % LNNTEGDWW 1 LEEHGEWW, i F i# Tl
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T A 4 H R AR A

AR 23 & A AR — R SRR K 5 By
PR R ENLE ARG WS B E R mnE
EABAMBEE RATHEE P FREH,

EREMENHAMBREE:

Sips = Nm/N.n Sdel =Ndel/Nnh
He N BB EZREMEFBANKFIHE  NufR
TEZTRE N B A BB X FR BB s Nu B R 35 8 Xt F
N¥H.

Rost & Sander!" £ C S B B TR A9 7 86+, n
ANEAMBER . QXRETONESA—FEXH
X TR R DX S T30 0K B AR L X L E 5K - FE A BB B B IO
AT LA 40 % 3R AR R 4 T ks B
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Kneller £ A3 A BEELE— ZREHEE
B (tertiary structural class information) . 1278 T M 2% % it ¥5
BEHD BHRES N 2 c KULEFE - REHER o« 1B
e EBEULETMAZREHBREBTE) MaBRAIEWE
FBAHEHSEN R HEXFFIBERNE 2« XHE
HMCEA ML, AR, 2BEAFEMCEHMRL SRS
K-—HHEYF. ZHEATHL XKML ANERIH
H E=FHHYE EMAZRERERF B HMNEAR, 17
BT 4N E S SN B EEr.

4.4 BHEM KSR (hydrophobic pattern) .8

BREFKEREA R B FERS A ARHE Lim™
WEEE, BKERA LI+ 20 A I+ 2,1+ O FER B
g (LIH3), (LI4+3,1+4), (LIFLIHOEBEETE o
BREF; (LI+5) T XA B IRE X5 H E.Brent &
Petert* BB R AHAFEATOPHFERANRERS
HOKMBEER GETZREHEEMNSFENHIHE
BB TENTAKTIRNEE.

4.5 BBTEEE

EHEE DNA BEMA.C,.G.TFENBEEFH=4 %S
E R — A F B F (codon) . 4 DNA 53 ¥% . BiFH
FARN B EBFEER—TEER. 04 HHET HER
FH20FHEER, ERFNTETELIRNBEEE.

WRARABEEHNEAR—FFATWM _S4%H. BR
FRENTAABER. N TREXEHEE Owen™ H ¥
FrEERETHRE, MEEFER:A1000000000,C01000
00000,G 0010000000, T 0001000000,A 5 G 0000100000, A
g T 0000010000,C = G 0000001000,C = T 0000000100, A
% C 5% T 0000000010,A 5% C & G = T 0000000001, Jj2 %
5 A TT455 450010000000 0100000000 0000000001 , Z AR C
B 45§54 0001000000 0010000000 0000000100, %%,

Owen A W5 T4 KBS T 55449 IE 3T 9 05 B AR 3
TR R B RFIREERBHEIERGEL BN TH
BEf —ERHE.

5 =M%

=% M %} Rost f Sander" 7E 1993 WA
Fr RECEERAEAR_REBTR L ER AN &,
HRMNEXBIRECARIIE . ZRMNERA LN RN ELH
e,

P58 Rost fl Sander AL AR, NPT LA LFFE R
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2. ZFFIRMBHEELN _REHER TUHABE
R TIRE B

3. BYEK RN =R M & T E B P TTRERE A B TR &
MOER EZRMENER E.BREEBRELIMES

INEE Rost BEAM_REHRBAMIUT AR B
— BB (1960—1970) , B F A SR AT H 6 B 801K 58
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Figl, b F RS BMHRE X =F4H H.E.ON TR
FEWHEO% E— M BEMBR(A1993—RE) HETAKE
BARFE DI T 4k (5 B, BUIHS B 2B T 709 . State-of-the-
art FHEIR1SH Q=76 N EAE BATRE N BIREE.

At EMERTEAR_REBTRNEETTEM
BEAFRBTHE . GERBEREHN=-FZNEERERY
RIS RiNEH R FRE R BP NE)  EXABER
EHERANEEMRRL T Q. .C. M Sov ZF ¥ A M BIRH
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