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A Protein Sequence Prediction Method by Mining Sequence Data

Sun-t Cho' - Doheon Lee'! - Kwang-Hwi Cho''
Yong-Gwan Won'''. Byoung-Ki Kim''t'

ABSTRACT

A protein, which is a linear polymer of amino acids, is one of the most important bio-molecules composing biological structures and regulating
bio-chemical reactions. Since the characteristics and functions of proteins are determined by their amino acid sequences in principle, protein sequence
determination is the starting point of protein function study. This paper proposes a protein sequence prediction method based on data mining
techniques, which can overcome the limitation of previous bio-chemical sequencing methods. After applying multiple proteases to acquire overlapped
protein fragments, we can identify candidate fragment sequences by comparing fragment mass values with peptide databases. We propose a
method to construct multi-partite graph and search maximal paths to determine the protein sequence by assembling proper candidate sequences.
In addition, experimental results based on the SWISS-PROT database showing the validity of the proposed method is presented.
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Input: G=(V, E,P),and Vi j v, v,e V, P(v;) * P(v;)

Output : Multi-partite Weighted Graph G= (V, E, P, W)

begin
for (all connected edges v;, v; is not empty) do

PlusWeight (v;, v;)

end
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Input: G=(V, E,P, W)
Output : Max Weighted Path
begin
MaxWeightedPath = NIL
for ( v; & V is not empty) do
begin
LocalMaxWeightedPath := GreedyMWP ( v, ) /* v; & start
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if Weight (MaxWeightedPath) < Weight (LocalMaxWeightedPath)
then
MaxWeightedPath = LocalMaxWeightedPath
end
end
procedure GreedyMWP ( v )
begin
if (k==|P|)/* |P|& FE)H NF+/
else
v; = MaxWeight (v, vee) ) Vi, 1 S i<k, P(vp+, )+ P(v;)
Max WeightPath ‘= v; ¥ GreedyMWP(v; ) /*+ ¥ ordered
merge */
return Max Weight Path
end
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{E 4 Residue Mass Index2| off

i & @ oprl et Mg # A 2 %
Pepsin P 31946 VLAAILL 15~20 508.41
Pepsin P 31946 HHGAAHHCL 21~29 982.44
Pepsin P 40956 LVAAIL 110~115 598.41
Pepsin P 56231 VLIAAL 19~24 598.41
Pepsin P 12487 HAHAGHCHL 33B8~46 982.44
Pepsin P 23654 HGGMMK 39~4 660.30
Pepsin P 31946 HMGGMK 30~35 660.30
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