W R i

F14% F3%, 2009. 3. 2009-14-3-4-6

S. cerevisiae THHAIZL AT Rb2T ME ] Qx| &
C (m] =
[ ]

=1
MAP Kinase AMEHEYHdzxE 9l o= st 1A

High performance Algorithm for extracting and redicting
MAP Kinase signaling pathways based on S. cerevisiae
rotein-Protein Interaction and Protein location
Information

Jo Mi Kyung*, Kim Min Kyung**, Park Hyun Seok **

O ot
4 9

AE gellA] dojube Tl A3 Ag 2L dudzte] 43442 28 S8 249 Yeast 452
& JES} =AFFAWA (GFP) & o] gate] W&l 2k 50009 /1] Yeast T¥bd P RE o] 83}e] 7453
Hof B 413 A2 AR & 9 I28 98 4% LocSPF ¢1eES 22 At g}, 7153 gae
o g3 AEE o 5 on| AR B AL HEY T KEGCIA AFele A5HE Aae) e NeH
RS FEEA FARR HluE sl 39 o Yot ol AES B WalAlA] ¢ hild A5AY 7
& dF A deiRAl e Az Alzde HeE El

7FedE& AAl sksict.

Abstract

Intracellular signal transduction is achieved by protein—protein interaction. In this paper, we suggest
high performance algorithm based on Yeast protein-protein interaction and protein location information.
We compare if pathways predicted with high valued weights indicate similar tendency with pathways
provided in KEGG. Furthermore, we suggest extracted results, which can imply a discovery of new
signaling pathways that is yet proven through experiments. This will be a good basis for research to
discover new protein signaling pathways and unknown functions of established proteins.

» Keyword : AFEZ(PPI), XML (Localization), AlZHMEH(Signaling Pathway), ZE20IE(Predicting),
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nucleus 2,001 Golgi i 180
cell periphery | 209 ' microtubule 117
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cytopiasm 2,666 | vacuolar membrane 95
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PPIInteraction Path Search
Class PathFind{
InputDataReader reader
Jfroading node & edgeinfo.
from input file
Input start-protein, target—protein and
node maximum length o
Save this input info. into the matrix.
Dfs (start-protein, target protein,
hode masimum length)

}
//by Depth-First Search, find the posaible path.

1 Dt start-protein, target-protein,
node mazimum lensth)

2:4 , ‘

3: push (start-protein index, link info):

4: for all - e€ existing adjacent nodes to
the source-—protein do

5: for (current stack depth<

node-maxinum lengthl do
Bz find adjacent vertex and push the value.
= if (finding the target protein) break:
g o .

: end if
g: end far
10: pop the discovered possible path.
11: end for
12:}
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Evaluation
Class Evaluation{
Reading paths, criterion formedby two
dimensional array frominput file
Input mazimen length
Evaluate (node maxram length)

}
//Bvaluate the score of the path.

1: Evaluate{node maximum length}
2
kN
4:for 2l path € paths do
5:for {proteinl, proteinZ) €
path until mazimum length.do
6: Multiply score with walue of
EvaluationBach{proteinl, proteing)
T: &
8: Savemto score vanable
9: end for
19: end for
11}
//Evaluate the score between two proteins

1: EvaluateEach( proteinl, protein?)

2: 4

3:

4 if proteinl.locabions= no location or

protein2.locations = rio location

5: return 1.0f

6: elzeif proteinl.Jocations = no location and
proteing locations « no location

T choosemaz valuefrom criterion
each proteinl Jocations
and protein?.locations

8: return. max value

9:1

T2 13, chE ARHE ol 2t LocSPF ¥1RIE

Fig 13. Protein Position Information Evaluation
LocSPF Algorithm
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