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Abstract

It is more important to analysis of huge gemonics data in Bioinformatics. Here we present a novel datamining
approach to predict structure and function using protein’s primnary structure only. We propose not also to develope
n-Block substring search algorithm in reducing enormous search space effectively in relation to feature selection, but
to formulate weighted linear algorithm in a prediction of structure and function of a protein using primary structure.
And we show efficient in protein domain characterization and classification by calculation weight value in determining
domain association in each selected substring, and also reveal that more efficient results are acquired through
claculated model score result in an inference about degree of association with each CDS(coding sequence) in domain.
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Table 1. 2-Block substring frequency table.
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2-Block seq | seqy | -+ |Seq,, | AA =
substring
AA

AC

YY

¥ 2. n—Block substring B4 &g
Table 2. n—Block substring search algorithm.
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n-BS : AAZ=E WFEEH= n -Block substring 2]
AFEIHED)

CDS : 54 +34 CDSE9 AAs3t

Temp : B9 substring®] 94 7]19)&%¢
tempent : 54 CDSollA ©&41% substring®] ®1
supportent © A substringS E3H5= CDS

b1
b

*

~
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For ( n=2 ; count(n-BS)=0 ; n++) {

For (i=1 ; i > count(n-BS) ; i++) {
For ( j=1;j > count(2-BS) ; j++) {
If (Mid(n-BS(@), n, 1) = Mid(2-BS(j), 1, 1) )
{

Temp = (Left(n-BS®), n)+Mid(2-BS(j), 2, 1)
// A% Ak AlE
r (k = 1; k > count(CDS) ; k++)

{
For (1 =1 ;1> count(CDS(k))—n+1 ; 1++) {
If (Temp = Mid(CDS(k), 1, n+1))
{ tempent = tempent + 1 }

If (tempent >= 1)
{ supportent = supportent + 1 }

/) AAE ALt F5

/) AA =S “P#O}t substring S A%
If (Supportcnt / count(CDS) > A A %)
{ (n+1)-BS €« Temp }
tempent = 0
supportent = 0
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Fig. 1. Schematic diagram of protein cluster prediction
system.
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Table 4. Domain and CDS used in experiment.
M Tyl CDS+
1 3'-5" exonuclease 36
2 Alpp 23
3 A.T hook DNA-binding 48
4 ACBP 35
5 acetyltransferase 8
6 albumin 35
7 alpha NAC 21
8 alpha—-type protein kinase 10
9 antistasin 4
10 asparagine synthetase 23
11 autotransporter(TC 1.B.12) 70
12 AWS 4
13 AXH 7
A 324

5. AAE 100%914 n-Block substring®] ¢} 27 A3}
Table 5. Number of N-Block substring and
classification result in support 100%.

=9l cps P p pp TN BN PPV P
string ficity
35 36 34 36 53235 040.45% 81.60%
exonuclease
Alpp 23 68 23 629 079.31% 93.01%
A.T hook o 0
DNA-binding 48 8 48 30 246 061.54% 89.13%
ACBP 35 A substring $18
acetyltransferase 8 122 8 0316 0 100% 100%
albumin 35 11 35 44 246 044.30% 84.78%
alpha NAC 21 28 21 829 07241% 97.36%
alpha“type 40 459 10 0314 0 100%  100%
protein kinase
antistasin 4 1467 4 0320 0 100% 100%
asparagine o391 93 301 0 100%  100%
synthetase
autotransporter o o
(TC 1.B.12) 70 45 70 27 227  072.16% 89.37%
AWS 4 323 4 0320 0 100% 100%
AXH 7 213 7 0317 0 100% 100%
A/ Bt 324 80.85% 95.02%
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45 2 37,
Table 6. Each CDS model score and average in 3'-5'
exonuclease domain.

No| CDS |90% |80% |70% |60% |50% No| CDS |B#
1 | P09155 | 0.79 | 0.64 | 0.60 | 0.51 | 0.40 1 | P09155 | 0.59
2 | P44442 | 0.79 | 0.71 | 0.68 | 0.59 | 0.49 2 | P44442 | 0.65
3 | 008307 | 0.96 | 0.96 | 0.91 | 0.88 | 0.81 3 | P43741 | 0.73
4 | 009053 | 0.99 | 0.98 [ 0.96 | 0.87 | 0.74 4 | P52026 | 0.74
5 | 032801 | 1.00 | 0.95 [ 0.92 | 0.89 | 0.86 5 | Q55971 | 0.78
6 | 03499 | 0.98 | 0.93 [ 0.92 | 0.90 | 0.89 6 | 051498 | 0.78
7 | O51498 | 0.96 | 0.89 | 0.87 | 0.83 | 0.74 7 | Q59156 | 0.78
8 | 064235 | 0.93 | 0.89 | 0.85 | 0.76 | 0.63 8 | 064235 | 0.81
9 | 067779 | 094 | 0.84 | 0.81 | 0.73 | 0.57 9 | P34603 | 0.86

10 | 093530 | 0.97 | 0.97 | 0.96 | 0.90 | 0.75 10 | 008307 | 0.86
11 | P00582 | 097 | 0.95| 0.94 | 0.90 | 0.84 11 | P00582 | 0.87
12 | POAS50 | 0.98 | 0.95 | 0.92 | 0.87 | 0.80 12 | P59200 | 0.88
13 | POAS51 | 0.98 | 0.95 | 0.92 | 0.87 | 0.80 13 | Q14191 | 0.88
14 | P19822 | 0.99 | 0.96 | 0.92 | 0.83 | 0.69 14 | P19822 | 0.88
15 | P30314 | 097 | 0.94 | 0.93 | 0.87 | 0.72 15 | P30314 | 0.89
16 | P34603 | 0.90 | 0.83 | 0.81 | 0.74 | 0.62 16 | Q9F173 | 0.89
17 | 934607 | 095|091 | 091 | 0.83 | 0.70 17 | QONVHO | 0.90
18 | P43741 | 1.00 | 0.97 | 0.95 | 0.92 | 0.86 18 | Q9ZJE9 | 0.90
19 | P46835 | 0.99 | 0.96 | 0.94 | 0.89 | 0.82 19 | P56105 | 0.90
20 | P52026 | 0.99 | 0.96 | 0.93 | 0.91 | 0.87 20 | QBVEG4 | 0.91
21 | P56105 | 0.95 | 0.90 | 0.88 | 0.86 | 0.79 21 | 032801 | 0.91
22 | P59199 | 1.00 | 0.98 | 0.95 | 0.91 | 0.87 22 | Q9S1G2 | 0.91
23 | P59200 | 1.00 | 0.98 | 0.95 | 0.91 | 0.87 23 | P34607 | 0.91
24 | P74933 | 0.97 | 095 | 0.93 | 0.88 | 0.81 24 | P59199 | 0.92
25 | Q01780 | 0.98 | 0.95 | 0.91 | 0.83 | 0.67 25 | Q01780 | 0.92
26 | Q04957 | 0.99 | 0.96 | 0.92 | 0.91 | 0.87 26 | POAS51 | 0.92
27 | Q05254 | 0.90 | 0.84 | 0.80 | 0.73 | 0.61 27 | 034996 | 0.92
28 | Q14191 | 0.99 | 0.97 | 0.96 | 0.88 | 0.75 28 | Q05254 | 0.93
29 | Q55971 | 0.97 | 0.95 | 0.93 | 0.91 | 0.86 29 | 067779 | 0.93
30 | Q59156 | 0.95 | 0.94 | 0.92 | 0.86 | 0.79 30 | QICDS1 | 0.93
31 | QBVEG4 | 0.88 | 0.82 | 0.79 | 0.67 | 0.55 31| 009053 | 0.93
32 | Q9CDS1 | 1.00 | 0.97 | 0.94 | 0.90 | 0.86 32 | P46835 | 0.93
33 | QIF173 | 0.98 | 0.96 | 0.95 | 0.90 | 0.84 33 | Q04957 | 0.93
34 | QINVHO | 0.87 | 0.80 | 0.76 | 0.68 | 0.55 34 | POASS0 | 0.94
35| Q9S1G2 | 1.00 | 0.94 | 0.92 | 0.87 | 0.85 35| P74933 | 0.94
36 | Q9ZJE9 | 0.95 | 0.90 | 0.88 | 0.86 | 0.78 36 | 093530 | 0.94
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