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There are many researches on the automatic extraction of new functional sites in proteins by the
search of structures which are similar to the known functional sites.

While many functional sites consist of concave structures, it is difficult to compare those concaves
directly due to the various sizes of concaves. To cope with these difficulties and to realize the
detailed comparison between concaves, we propose a method of searching and comparing concaves
by changing the size gradually. Through the experiments, we confirm that the accuracy for the
extraction of functional sites is improved.
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Table 1 Curved surface shape by Gaussian cur-

vature and mean curvature

K<0 K=0 K<0

H >0 | concavity valley saddle
(valley)

H=0 plain surface | saddle
(equal)

H < 0 | convexity crest saddle
(crest)
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Fig. 2 candidates of motif(1fn8)
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Fig. 3 Protein model
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Fig. 5 Validation of neighborhood range
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3.5.1 A{LLUEEEESEE (Similar neighborhood
priority method)
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mep(a, B) = b € me(B) s.t.
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Fig. 7 Image of comparing motifs
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candidate priority method)
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Table 2 Family and member proteins

[ Family | Protein ]
chymotrypsin 2gmt,1cho-E,
1ged,1gl0-E,lacb-E
Protease B 1sgqg-E,1sgp-E,
1ds2-E,1ct4-E,1ct2-E
Trypsin 1gbt,1fn8-A 1f0t-A,
leb2-A,1fy5-A
alpha-Lytic 1ssx-A,1qq4-A,
protease 1p12-E,l1qrw-A,lgrx-A
Urokinase lowe-A,lowd-A,
1gjc-B,1sqt-A,1sqo-A
Coagulation 1dva-H,l05d-H,
factor VIla 1klj-H,1dan-H,1kli-H
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(7, BREFEOHIBRTHIEZT77ITK
B BEF—THEBIOVTEMTS. ZOER
TiE, WEEEE 0254 ICBRFE L. BE% Table
325", RANK X, £F—T7%8%, D score
NEIZAE 7= & & OHBEBALIZRR 35 b D DNELL
%, £7-, SCORE iZ#DEF—T7HEE D score D
BEzZzhEThERT. 2B, ELOFIIHIER
T 3EF—7HE LR U score % & 5%
F-T7HREOEETH .

Table 3 Result of extracted motifs

RANK | SCORE | RANK | SCORE
(SNP) | (sNP) | (sMP) | (SMP)
chymotrypsin 2(3) 17 1(2) 20
Protease 1 20 1 20
B @ (10)
Trypsin 1(0) 19 1(0) 19
alpha-Lytic 160 10 549 10
protease (284) (378)
Urokinase 1(0) 16 1(2) 20
Coagulation
factor VIla 1(1) 17 3(1) 17
4.2 EBHSR

Wiz anlzeF—7H£E4%2HAWT, SCOP
WCREIN TV AHSERREEMOERERIIXL
THEEREITV, TONEREL L LITEREE
EOFEMEITo7. B, DEHBORTITITHY
WS 2SRRI B\ MiEE o SCORE 28 16 BLED=E
F—TEEDOHEHN. ZOERTIE, HLERE




%0254 IZRE L7-. Table 4 IXHEERICHA V-
FAMNAOEAE L ZOFBR 7 7 I V&KL TW
5. Table 5 3% 77 IV L DHBERRTH S,

Table 4 Family and member proteins for exper-

iment
r Family Protein ‘I
chymotrypsin 1gct-A,1gha-E,8gch,
1gg6-ABC,1gl0-E
Protease 3sgb-E,4sgb-E,1cso-E,
B 2sgf-E,2sgq-E,1ct0-E
Trypsin 1fn6-A,1fni-A,1bra,
1co7-E,1fy8-E,1anl-E
alpha-Lytic igbj-A,6lpr-A,1pll-E,
protease ,1gbb-A,1gba-A,1p01-A
Urokinase 1sqa-A,lowi-A,1u6qg-A,
1gj7-AB,lowk-A,lowj-A
Coagulation factor | 1jbu-H,1qfk-H,lcvw-H
Vlila

Table 5 Result of clustering proteins

SNP(%) | SMP(%)
chymotrypsin 60 60
Proteinase B 67 100
Trypsin 0 33
alpha-Lytic protease 100 83
Urokinase 17 100
Coagulation factor VIla 33 33
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