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EAREWERE XFRZ
E PIE

(PN RSB TR, RIS RF 010021)

WE SRR,

R Py B Bl LB S 16 o WA B T R R 1) 4% ] B e M AR e K AT

TR R A B R 3 PR A (a3, B SR o/B BE) s CERHETAIMY S Fhai R o R, B,
of BRUER Y, ZEURAM B, K1 2010 AMURMEREA (1022 KK) 24702, IR SCOP FE (1 7 2K i
T UEAT TR AICA AT, ARG L A R R T S %, R ThHEAE 82% ~ 85% .

REER HARMEHL, AR, REEL, RAIiA, T

FR5ES Q6l

A F T2 R R I TR TR 2 B BT 4 A A T
0 i) b A IR SRR BB o8 R R &R IR AL 5y
T &5 A R ¢ e 3k T R, HEEKN T
PERH: 25 000 PR OB UK, BT BRI
PR, 4 FhGY A R T i i % LR 60% ).
AT E LA SCOP PEA [ 732 JEah ). BT
2R, LA AR B SRR ) SR Y 0 A A
) B4 5% 500 AN A TE I SR R 16 4y
Pr E G AT, IS T AR 45 kg B BoEc
AT T 16 J5 %, AT LK B 90% 1) p oy %14
ATy, SC TR IR AL G R TR 5 ST, AR
Ja A BEBEVE HLF AN 5 58, I IR AL T T 45
R, OARICAETCHR [4] W3ERR L, KB v R
KRBT 261 AN, Al 70 M e A1) 00 45 0 1 o S BL I
B, PERZ AT MS, 4l S Rhai iy e
X, ARG 4 A R R, R ) g SR
[4] HTRCaAL I a4 7.
1 FREKRR

SCOP = ( SCOP database 1.50 release, 29
Feb, 2000) & AN F ik (A ) 50 19 7] 9 1 <
30%) Hl—ANEE W, 76 6 2K (alla, allB, o/B, a
+ B, multidomain, small protein) 3Lt 1 249 4
FERI) g5 R R L PDB G4 (January 2000,
release # 91), - #HAHVCEC 3L 1 022 A8 AR,
XA A &3, 1 022 AN E 1 22
ANMEE AL PDB PEH A 1 AR RRIG AR R BT RL, fH
L gaimvi e, hREX 22 NMEAM, L%
Lk BERHH H DSSP . 3CHR [4] S WFSEHY 500
AMEEREE K261 DK, eNCrER 5 ES

(B P AR) AbEE. B EIXIEFR, FIT 761
I 761 AN H H FUE A SCH R TS BERHEE (R
SHR). ENEFE AP A LK 1.

Table 1 761 proteins classified into five structural classes

Classified into

o o in SCOP '

a 110 9 2 119

B 105 133 9 238

a/B 95 9 3 104

Mult domain" 55 139 87 194
¢ 64 42 0 106

1 . . . . . .
J|"ml(-'.||1 numbers in five structural classes and their COM parison with

sCOp.

2 GHBIREX

2.1 B (adE, BN /B i)

SPF—ANEE, B oa BREER B 4t 5 W i 7
FURR R % E T - REEKF S, o RERN B 4T
BRI T ML T 2 R Io K & A T & 88 [
SEMAGFRABAE, B WIEAAA (a), (a BB
WEES n IK), (B), (BHT&EL n i) M (BaB),
= BaBaB ..BaB (n 4> BaP TS HRIK) .

TRE AR — B LBOESE Rt a B2 e

T IHH AREEIEE VB H (39960023) .

ORI R A
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B Ffr 8 K B 1) 7% 1) 5% % A (1) dge AT B R FR O R &
FJ5% (compact structural domain, CSD). Z&5fy4
I AR B HE AR Y, (HAEIX AN S B A
B L, AN (domain) W1 AE 2 ) HE 4R
B, WA RE W, REHERN —H o
BRBEAN B 4 B — A X XTI AR
ANTES SR ay A ap IAHAB IR — R 258, 4KA
B ATy AL E AL T 1 B B E R T 090
(ar+ ap) . RETRIEN —RAFEQSH, MEimN
BHILREGH (25 4.17), WELEHR, JTURES
M2 HEAE AL 2% T AN, AR AT 3 B, o R,
B oA a/ B K. ST RARE L F:

af B B R R S 3 AN a3 AN LA
L) BaB HLICAL B, A AHRB ) B 7 & FATHE,
BaB 2 [l 2 A7 FgiE ¢ &Y.

a. BaB FICH A L AR VF 2N — AR o (KJE
INT6 Fedk), BN BaaB; PRANIESL BaB HR AT LA
FOVFIEAN B Y2, I BaBBBaB.

b. BaB HELEAL G B & VATHEA, 3L o BRIE
2R B 47 & & [ — 2530, A2 5 AL 18
9 1.

c.of BB SR 2/ 3 ANIELE BaB HLIT,
AR [6] A —EL %3 o/ B ik H A
7 BaB BICEIAL 34y, (HEFIXELL N, B AW
A2 B AT R PATHAT I 25, B AR EATAA
a/ B 1k,

R PP H P IE L) 4 A a4 N ELE B 47
B2 5 A N K2R ROPAT FORE R E5 A Ry
B 461,

a. RGBS . ARG AR R
& AHZE B 478 )FAT, (HAVEAN B 4 & 174
B, AT BT BaB L XL a S B AT ER
ZERIPILR, AHSYH o BlMEM. B Hrfikait
R LU AR WOk, R A Hh A,

b. FORGE# R AFAE — B < B dFTEr, B2
BEA BB A, BB LB A BHES
M WA B RAT. XTSI
AN B K.

c. 1 4ANLUR B HT B FOoR AR AL B S
WA FPRAES K T,  [RR IX AR R R G54 78 oA
iR P AR IR L, Rk 4 MELE B AR
Ry e )RR G R ANAE 9 B k. FRATTHIE B Bl 20 42
MDA 4B TR, XRSCHR [6] MLk —E.

R A PP OB SR 3 a3 ANBL L o 83
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€2 55 s o) _FAHXS SR 4k, FROA a B8R

a. 3 a BRBER I R SR P A 2 A
VAT (EEBPATH) HEPIM o BE, KA 3
ANELEN AT o BRESSHY EAE S, X 2 N EVAT
a BRIE ] B MR 2 RS E) W, ZE3CHK [ 6]
HHR A o corner.

b.a BERA 3AHK I Lo BiESE. 2
A a F BURCFATHED 8 S AR % a 3k, X2
IR 4 2% 6 31| b g5 iy A oA S B o rp A LR R, JF
A a REAFRPIRAR; 546, el IA S
IXEEAE o S AR IR PR e, BT LA AEAE o WU 2
FaoiAR.

c. 4P 4 NEL MR (KE/DT 8 Bk
BE) ELE o BRBE RS KR, WAE AL
a fik, FHILT AR, R E IR,

FHg T 3 AR AR E X, BAREATIE
A3 FH WLOBR (a),, (B), Al (BaB), HHXJ .
AL R U, a. T RS &5 R S R )
TREKI B a FB FEFF A ] BUSEAR, ] BAAS
AL, M a gL IR B E RN (R — N Btk
B AR ) « F o/ B Bk Bl R A5 A R AR
9 a A1 B R, TS AR B G5 R R AN B Rk 4
T B AR R g g5k BRI k. b, A5 B
FoAR &S H v as [ AH 2B 1K) B BEAT AT 20 A (4T BaB
I af B ESHBINERIE) XA RCEAT A (X
A& B AR RRIE), PAMLF SR ok s itk B R
SRS T Bh 2 KB, e WIETPTIE, A b
KT — R A R T Ah, HAY)E T 45 1
B AR T A R AN BE ) I T AN R A R
W. d.BEiREEME B IR MMER (— B
B W IBERIE 2 ) (P AUk AHELAE HIE G, i A
a R TEZ [A]ghBeAT X P U U F] (VA e N T Bk
S A FEEER) . TR B X R A [H] Y
JERCHLE, A8 B Hr B B8 o MR B 25 by &5 K B AR 1Ty JE
IRES KB, B IR AT o SR, FRATTAE
Rl 43 G5 K R 53 S I AR S0 3 X —
2.2 HEMBIENX

REAA S &R, WmheEs: o BEAM
H—ANEJLAS a SRk pl; B 8 A5 i — AN LA
B M B o/ B BV (B — AN LA of B3 AR
LR E A TA 2 Frak 2 Fh L _EAS R S5k 3R g
HJi, f5a+ B, a+ a/B, B+ a/B, a+ B+ a/B 45 )L
PR s ¢ RUER BT AN A ] — F 45 0 1 2
JR. bk CRSCHR (4] BIE5 MR (a, B,
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a/B, a+ BATC) &3y, HAESCER [4] Ha+ B
UL X BLA 22 W0 A TG B A, AR, P
R ZHEEAE N 754, MCHEk [4] F o+ B
HEAFH 56 4.
2.3 S#MBIHHE

Wi b v RE (S 4E) 761 NEREEE
AT 28, iRk 1 iR, R 1LPHRGH TR
SCOP JEr Kyt . o, Multi domain 28 1
SCOP FE () a+ B (—4r) A1 Multi domain # 2
FH .

2.4 F0 SCOP [F 4y K8 ELEE

M 1 FA1FG 5] SCOP FES JERA L 504547 —

a. AICHY B A E L, SCOP FEAM{E a+ B rf
() W 2VIK . 1TBD_ , #%ahp), HAg—A,
BIR, o RMIRIK, MW or7E B 2. SCOP FEH1E
a/B i), 1 IDMUA . IBXDA . 1IGRA, #% %23
ghky, AIMAHELR B LRFAT A Ak A2, B B P
17, (HIFAE T BaB BifK, W43 7E B 2. SCOP
PE 53 76 multi-domain ¥, 1 IMML, % %2345
f, ZAEETF Mk, NrE B 28 SCOP JE
OME S, W IAFP_ L IYUA_ , %84,
SEPRA B YRAFELE, N 7E B K. AT SCOP PEAr7E
JUANZEMY, W 1AQT _ . IGRJ_ , thNi47E B 2.
DAL B o — A 28

TR R AL, SCOP FEH a+ B JSHYH
THABASCE BT B AT, JREEA]
e S T e BRI a, H A ZCSE Y A8 W) 45 44 2K
A, #BF1I SCOP FE B 211 B FRei vy B (AL, BT
AR RERTHEZ AN IR o, FHDILDICR
o, —FHNIHR—%K.

b. AL a FEEME, SCOP FEZEJLANIEM,
WHISFE_ . 1QSAA, SEFr R A3 — AN 43 75 a 2K
SCOP FE4r{t a+ B 1), Wl 1ICHKA . 16VPA, H%¢
bk, B AR, R all, NoaEa k.

e A o/BEEE I, SCOP EFLEILANE
ff3, 40 1B30B . IPSDA . 1FSZ_ ., S2Pbr 4 o/B
B, NArAE o/B & SCOP FEAXAE a+ B 10,
IAKO_ , H#%ILaity, FMAALH B LLV4T 50 A
HE, NE B K.

A 22 1R (A0 N SCOP ) 2 580 a+ B,
3 SCOP FESME LA MR HAR S Tk s, tabie

7 — L 22 Rl SCOP 43 7F a 2E 1M, W 10PC _ .
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IADT_ , HSRH gk, B o BlShidfs B, NIE
Z W HE H. SCOP JE4r 16 B i, W ILXA _ .
2AHJB, BRBIANEAT o 38, WIEZEEA. SCoP
PEOMAE af B JS1, W IFTY _ . 7REQA, B& o/ B 3§
ANIEAT a B, W0 1ID8CA, BR of B IANES B BT a
sk, BN 2R A

d. ARSI ¢ B\ AT M T SCOP /& E
Ji, HA A ANE, 42 4N B SCOP FE A1
MR A BUMYFARIE R, BHILLEH, SEbRAE
e, Mg k.

3 HHEIEIR S

3.1 ZREMFII KRS

SE SCPRHE A5 P H: o 8 B bRE —
REHKITH) J 4 a 458, B aaa ..a; B RE AR
PRE T REAKIE 5l 4 B A5, BB ..B; o/ B
B T bR E G A R R A O 4 BaB &5 K, R
BaBaBaB ...aB. FRifE "L L5 FF A LA a 1B LT
FRONFHNICAR. AR L5/ F 50 3s N R 200
REFCATCREE, W o REE ) R TS
BaaaaBPaaBaaBaaB, TUREN 6. JFHICAR— A
RERIUR (R EE WS PIiRH ),
HAEGARBIAS. /B KE A Baab J B —
AN a BIFFIICAH, HATRRIFAEL LR, — M EA
JR IR 2 5 R A e LG Ik ) 25 e 4 0 Ak ) Bk =
FRARUE — R E5HI TV EE. 2 W14 a 85 H5E R 75 i
LT HIICREEER ny, 4 B AR SE R T 25
PN ICR TN na, (7] 4 BaB 454 5 4 75 M 25
FIFFFICR IR A ns. HIES) B AR EMR T o
BEER, % ng AR a ny AUF (a> 1, B a
= 1.5). Wi ani, noflns BIR/AN, /N TR
(R S5 R R 2 A IX A A I 25 R R, W @ ny
AN, WERB RSB E RN a. XADTTERA L
JURE. WA, LIURERX a2, BEMoa/B K
X REAAR. A S LM 761 AN AR X
ANTTE, o KA FCHKOEM T A7 90. 8%, B KK
T W IE A 1695 90. 8%, o/ B 2R (A 5 ) W IE i
17 91. 4% . X S B P AR 1Y 4 1 BAd i A
JriF, IS HR B I A W O R 2 A 95. 0%,
93. 1% M1 93.7% . i ZE(E 10% LA R, B8 A S
SER ROy A IR P H 3k hh, M R P51 I
LRE X IX = g5 AL R A4 HY kA TE A0 A . 3K
10% M 22 FE B TRV LR R (n, ny M
n3) ASRETE A WS AT 458 IR 520, 04 B B
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AINIAS—SE XS G R T S m N (B, BR TOU
4% o F B (PSR, o R B (19 FE N g5 R 7 —
) RZERKR AT R AR FIIILAR.
3.2 ZHEIEYIR BN

P B b Y R R A N,
No, Neaw 20 0 ZRERFHIH o, B, BaB 14K
W, N, Nys Ny 2008 ZFEHRFHIF a,
B, BaBiELEHILMEE (AR —BOES:, U
K —E).

YNy, Ny Nasy P ZIHORAE, BI N,
25, Ny 258 N(o 25, Ny 24 3 N 25,
Nty 24, AZWEAT: M N, Noi. N
IR, —IUHUME, N 25, N@p< 5,
N < 4, N a REA (N 24 2R
E, RN aBEE); New 24, N@g< 5,
Nip< 5, Fa/BRKEEA; N 25 N@w< S,
Nap< 4, ABREAT; M Nw, N, N
—IUEHCME, BN (g< 5, Ny< 5, Nean< 4,
2% Na, N, NeHUH, H3CHR [4] a0
I A 5

SR ) A A TR A T T g B ik i
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SRR E VLR, A S M 761 NMERAR
Al FH AN N HEAT T, o 288 B P 1) 90000 1 A R
91 6%, BARHE A B IEH %K 83.6%, ofB
PR T T AE A RO 82. 7%, % AR (A i P
WL %R 77.3%, ¢ 2 & @ i g i R A
76. 4%, ST E MR 82, 1% . XF SRR P 4R
(1) 40 2 1 A A A R U3 47 TR, 5 b kg 7Y
) LI T A6 % 4 51 96. 2% . 88.9% . 88.0% .
73. 6% 1 75. 6%, & BTN -4 4 85. 6% .
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The Definition and Recognition of Protein Structural Class’

. . . , w
LI Xiao- Qin, LUO Liao Fu
( Laboratory of Theoretical Biophysics, Inner Mongolia University, Hohhot 010021, China)

Abstract The concept of compact structural domain ( CSD) is proposed which means a maximal compactly -
packing - fold composed of a helices and B sheets in secondary structure sequence. There are three kinds of
CSDs, namely a domain, B domain and a/B domain. Then five classes of protein are defined. The mainly-
a protein is constructed from one or several a domains, the mainly-B protein is constructed from one or several B
domains, the a/ B protein is constructed from one or several a/ B domains, the multi domain protein is constructed
from two or more kinds of CSDs. and the & class protein does not contain anv CSD. A database of 1 261 elobular
proteins is classified into five classes. T he classification is compared with SCOP's. The analysis of redundancy-
deletion has been done. A prediction rule on structural class is given which is the generalization of previous
work. The successful rate of the prediction is higher than 82%.
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