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Abstract

Enzymes are a kind of protein that has catalytic function. The study of secondary structures in en-
zymes plays an important role in the structure and function of enzymes. Based on enzyme protein
sequence information, amino acids of sites and n-gap dipeptide composition of twenty amino acids
were selected as parameters. Scoring matrix method was first applied to the identification of
8-state secondary structure in enzymes protein. The prediction accuracy of Q8 reached 61.4%.
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1. 5|

BT 1) A R 2 IR R B IR T R S (R AT, R AN B A B AT 5E
JIRAE A G (= S H) 5K BTG, 2 TR 1 R 2% 1 2 (AR R IR B el 8 100 0 5 g TN 5 1 DR 2R 1
2SS TM I EE—25, & TR A BT B0 = A M SERE, OB 0 AR BT BE L BT
Z A A ELAE PR AR A S A e, RIS o] DUASB 0 R B BE A B . DRI, %o B P o - S 5 440 1)
HLAG 5 TR B ORI

PAFERT &R (A RSB B Fe K 2 55 R 7E 3 &5(H, E, C) [1]-[7], LK, A SR EEM 3
SHEHB8AG H, ILE B, T,S,C), 8 8_L4iMAE%LIL 3 & - REAMRMHEINABMEMEE, FIR
Z N R, (RN 8 A S RAE MM TR AR /> . 2002 4F Pollastri [8]%55 A B K R 55 4%
SSPRO8 Tiillll 1 8 A& [ )i &5, ~FIITMKSE Q8 £E 62%~63% [a]; 2011 4 F[9]5 NI 4441
PR IRAB RS (CNFs) TN 8 A5 2R (1 &bty “FITRIIREE Q8 1A% 67.9%, HAEZ, HF G, I, B, S
TROMAS B AR A, 32 B R R R A5 B S b AR G 2013 4F MA[L10] %5 A JE T 254 (1 7 B 5
SPEFT 3 HBE(SPSSMB) Tl 8 25 2R 1ot 2454, TMIKG &, Q8 iAF| 71.7%, G, I, B, S M
W B A e s O LA S TURS B AR P47 2014 4E Yaseen [11]45 A 45 K915 B AR 45 1k 2 57 45 44
AR (C8-SCORPION) X 8 R4 )il &b M T, TS P itk — 2042 =5, Q8 1A% 78.85%, {HJZ | T
MK NE, EEHT LKL, HHEEHREE N H,

RSO R T P8 L A AT TN, AR DA OGHRE . R KRR E A, AL
FGEF PR BF TR A 48 M I U AR B 00 2 AL [12], BEiE PR [13]55 7 T 2 s

2. MRFEE
2.1, BiREE

B 55 MSCOP (http://scop.mrc-Imb.cam.ac.uk/scop/)#E ¢ i 4 3 H P B AR AL < 25%, 7#%% < 3.0
AR A 44424, P BB IECY R 5 [141Pkik 226 1 NEE AR 15 . A 7 A o0 K ERde 3, SR T
54— N B PR FEEVA, K H http://cubic.bioc.columbia.edu/evalres/weeks.html#unique (on November 25,
2002), H452878 M EH 5, JFAIAHAIE/NT-33%, ZHiFISCOPH H & ¥ 4 1 16324 5, 4% £ 11 71 2246
A, LRI ECS T [14] Pkt 841N Mg 2 5T, I DA SR = 15 31 1) lg 2 1 o B0 231027 . Mk DSSP
[15]%E 3, EAM a1 83, H (alpha-helix), G (33 helix), | (n-helix), E (extended beta-strand),
B (isolated beta-strand), T (turns), S (bend) and others (C)BIH, E, B, G, I, S, T, C8MF%f.

TE3LINEFEE F R, BARERITH], FIRBIL KL, 7 215 K R 1 B
981,470, ANJEMkKHE b O BRIEI) R R AL 8T, BIH, E, B, G, I, S, T, CFE. Hlbk
FONHA324,4614, LB I NER A 324,461, HOFREABRIE 12,2361, F0LEkIENGHIA 39,193
A, BRI NI 2410, HOERIENSHIA 89,7924, HLERIE AT 114,909, Lk F ACHIA
200,2454 . ZPadEbRUERIEER IR ST, H0 kAL WHIT A 300,045, R NE A 182,930, HHL
WA NBIA 10,9574, HLIREEAGIIA 35,7700, b EkEE NI A 2224, HLikEE NSHIA 8,612,
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LIS NT A 104,9814, FuLiAIENCHIA182,2184, k1L,

Table 1. The numbers of the 8-state secondary structure

= 1.8 K _FEMHE

H (1) E (1) B (1) G (1) (M) S(M) T(M c()
300,045 182,930 10,957 35,770 222 81,612 104,981 182,218

22. HE8GFZE

2.2.1. 3EREIT S EIE(PCSF)

FEREAT 43 JyVEAE G S R - 45 G S rl TN, 76— S 5 A T 7 TR A 2 e 45 SR [16] [17] [18] [19] AL
PARL s S HEBR AN 20 R 2 ik iin-gap 2BK4H 73 (n = 1, BPRAR, n=2, RELE, n=3, RIREIEASHL,
Y Bl 5 1 P 108 L S M AR BT 3 7 000 25

1) 1o BB E AR (PWM)

5 18 B S FE TR AT VTN AR A 22 F 2, BATEIN T O O 2 [19 R TH . RS M A i
#E, AXF.

y+ T

ij |
= 1
Pi N+ yN, )
XH, DIMSEERR NS, =20, jRR20FEER, N, RRFEIANE FTE SR I
B, ony RoRHIMLE B EIERR LA LL20Fh B Ak Mn-gap 2/K415 NS HN, | = 400, N
AREAMLE BT R IR 2L S I BB ny FOREIANL B R SRR 2k 4143 tH L A
FIFIAL AT B, W@ B AR FEW, A0 B A 5 1R B e 8 SR
w, = log 21 @
Poj
Horr,  py, FOREAR) I S DAL EER NS HERE 22017 L) DR A Y A
O R 40047 L—n B, Lo BRI 25 10— 0450 7 BRI TR B
2) 1157 R%L
DRI A R EERRL,  BATIE ISR g 7 T 8Ff — g S5 AL A B (1 7 BB FE{ Wi
{We}, {Wg}, {We}, {Wi}, {Ws}, {Wr}, {Wcto XFAERE—AFRTH, N A E A E R a7
B SR TR N B R AR G2 R, BIHT 4y R A

s=3w, @)

XFEXHF AR 51, @ A8 R g 4K AR R (KA B A WY, {Wed, {Wa}, {We}s
W} {Ws}s {Wi}, {WREEXHT 4y, BI85 EShs Se» Se» Se» Si» Ss» St Scr MEEK,
5 7 B AL L R A ) — R S AR ARAR AL . FRATEL BR8N IMEL, WERIER B R, AR 371 4 465 A ol Al T
MRz
22.2. REGRIE

ARSL N 43 48 SR VPAR {1058 SUREEG (1 77 2% B DL K 82 K 44898, 735121 5k Ak H B (H: 300,045
A, E: 182,930/, B: 10,957/, G: 357701, I: 2224, S: 81,612, T: 104,9814, C: 182,218
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2.2.3. EHE MBS
ASCH2N R bR R AT R T ORGSR — AN R A S M8 A T ) S

8
2.
Q, :%xlOO% (4)
Hof, ¢ FRMIEFBIMNSES BFEAR(G=H,E B,G,1,S,T,C), N&REAM _%LH8EMH,E B, G, |,

S, T, OYRVEREAS. T3 Hh— AR ARZ 8T — 245 K it 1L Tl = «

Q= % x100% ®)

Hor,  AFRIR ZREHONBOIERR I O FEALL, o oz g SRR S
3. HREITR

TE3102/NEEEE AT, 4 BB A K215 FE 1) B, B 8lb KONIANIREE, A3 B BT 21585 1 B
FRPEH A IR R MR TI(H, E, B, G, I, S, T, C) 8 MEA . il A N(1-3) 4t it 215k 4 i Beh2
AL R 20FR SRR I AT, S EALE AR, & AN20 x 214EMAERE; [FIRE, AT AT LLSE20
Fa B Rn-gap 24 7> BT, SRS AT BALEARE, n = 160521400 x 2048 AR, n = 282
400 x 19ZEFIFERE, n = 3 & 1M400 x 184EHFE . XFEET-8ANES, FATAT LAy Jll i S8 B AL
FHEFERIL{WLY Wl {We} {We}, {Wi} {Ws}, {Wr}, {Wcko T ANt B R A= i 205k 35 1y B
IR Sy, Ses Ses S Si» Ss» Sts Sc 8ANFTAME, FHERKHIME, M1 H) T ) £
o R0 XAGE, TR R 2.

Table 2. The predicting results of using scoring matrix

%< 2. FAEREIT S HFUNLER
Qn (%) Qe (%) Qs (%) Qe (%) Qi (%) Qs (%) Qr (%) Qc (%) Qs (%)

7 R IR 717 60.2 0.21 102 0.01 9.8 395 60.0 55,7
n=1 79.6 70.6 0.34 12.8 0.08 159 50.3 60.6 61.4
n=2 745 69.7 0.12 131 0.03 139 435 58.3 58.2
n=3 75.0 63.2 0.25 10.8 0.02 132 45.4 56.0 57.6

M2 T ULE Y, 2n = 10, BICURARRIBONSEL, PINRCR S, 8BTS RS 1L 3161.4%. &
IREL, Foil DAL R FE IR IE fE 20 R0 2 Rn-gap 2/IK4L 70 AZH, #OZH TS B ELALF, n = 1RHA
379.6%, HUGRE. C, MAL, IMHUIREEILT- A%, RERZBTIRD, SHEPFEERKIE2OH, Xt
ANSCHR[11] 2 — 2 .

A SA TN B 5 (82K — R aity, AT AT WS K. S5 [0 AR 25 2R E B i h — 4t
ITEIEE 5, BA TR B2 AL RN, ER AT BT R, S IATG S0t 7 AR A4 Rt
T LA SCE UK R REST 70 (R 7 2 T B B 1 IR P 89 — M T, ATl o, 3R AR M

4, &Eig
ASCHEHL T 3102 R, 4 IR G LR R I Y B, i 1 2 B DA K 20 Rk L Bin-gap
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