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HPV-type Prediction System using SVM and Partial Sequential
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Abstract The existing system consumes a considerable amount time and cost for extracting the patterns from
whole sequences or misaligned sequences. In this paper, We propose the classification system, which creates
the partition sequence sections using multiple sequence alignment method and extracts the sequential patterns
from these section. These extracted patterns are accumulated motif candidate sets and then used the training
sets of SVM classifier. This proposed system predicts a HPV-type(high/low) using the learned knowledges from
known/unknown protein sequences and shows more improved precision, recall than previous system in 30%
minimum support.
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HPV-type Prediction System using SVM and Partial Sequential Pattern

Collect & Preprocess
Protein Sequences

Reallocate using Multiple
Sequence Alignment

‘ Partition Sequences ‘

l

‘ Part #1 of Seq. ‘ ‘ ‘ ‘ Part #n of Seq. ‘

] ]
Sequential Patterns ‘ ‘ ‘ ‘ Sequential Patterns

of Part #1 of Part #n

‘ Candidate Motif DB ‘
‘ Train Data Set H SVM classifier

% C‘aSSIfy & Pred\ct

[Fig. 1] System Architecture
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Input:  Set; // i-th set of Partial Sequential Pattern
o // minimum support
W // Motif Size
Output: Motif_Candidate_Set //Motif Candidate Set
Profile_Candidate_Set = @ ;

for each St; do
n=Number( W);// # of Partial Sequential patterns in W

if n >=2 then
for i=1 to n
for j=i to n
if ConcatSeqPattern(i,j,o) != @ then
Motif_Candidate_Set += PartialSP( W);
else

Motif_Candidate_Set += PartialSP( I7);

[Fig. 2] Motif Candidate Set Extraction Algorithm
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[Fig. 3] Reallocate using Multiple Sequence
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(Table 1) A part of candidate motif sets

g:;lplz) " Candidate Motif support ljlot‘gf
D-X(2)-F-X(1)-D-L 33.33%
F-A-F-X(2)-L 60.00%

20% Y-X(3)-F-X(1)-D 53.33% | 39,853
Y-X(1)-F-A 53.33%
F-X(3)-D-L 80.00%
F-A-X(2)-D-L 66.67%
F-X(1)-F-X(1)-D-L 73.33%

30% A-F-X(1)-D-L 60.00% | 1,742
Y-D-F-X(3)-D-L 33.33%
Y-X(1)-F-X(1)-F-X(1)-D-L | 53.33%
F-X(2)-L 73.33%

D L 80.00%

40% -X(1)-F-X(1)- 53.33% | 681
-X(2)-A-F 53.33%
-X(2)-A-X(2)-D 46.67%
-X(2)-A-F 53.33%
-X(3)-F- X(Z 53.33%

50% -X(5)-D 60.00% | 445

F A-X(2)- D 66.67%
F-X(1)-F-X(1)-D 73.33%
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(Table 2) Performance comparison on minimum

support(%)
min. .
Precision Recall Accuracy | F-measure

support

100% 57.69 100.0 57.69 73.17

90% 57.69 100.0 57.69 73.17

80% 57.69 100.0 57.69 73.17

70% 71.43 100.0 76.92 83.33

60% 88.24 100.0 92.31 93.75

50% 93.75 100.0 96.15 96.77

40% 93.75 100.0 96.15 96.77

30% 93.75 100.0 96.15 96.77

20% 100.0 100.0 100.0 100.0

10% 100.0 100.0 100.0 100.0
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[Fig. 4] Performance of HPV-risk Prediction
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