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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 **

=
oF 5,000 7119 Yeast & AXHHE o] &3l 7153
(e}

=
% &5 A9 3149% LocSPF €858 22 ARt a5t 7] €z

F 1%
stk @ B ok o} %S el WalAA e vy
BN QeAA e e AsAY A2 %

fEY =
¥ AL AYF F KRG AZs AsAY Azsh 2 NzA
© 2]
=

=
=2 0
2ol Fo s} @2 dEES TAE 5 ' 7= AAl stk

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.
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Location :Number Location

nucleus 2,001 Golgi 180
cell periphery 209 microtubule i117
bud 88 bud neck 99
lipid particle 26 endosome 57
early Golgi 55 | nuclear periphery | 62
ER to Golgi 8 ER { 553
cytoplasm 2,666 | vacuolar membrane | 95
nucleolus 207 spindle pole 81
actin 32 Wacuole i 220
peroxisome 47 mitochondrion 939

late Golgi 46 7,786
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Fig 4. protein Subcellular location Distribution table
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PPIInteraction Path Search
Class PathFind{
InputDataReader reader
ffreading node & edge info.
from input file
Input start—protein, target—protein and
node mazimum length
Save this input info. into the matrix.
Dfs (start—protein, target—-protein,
node maximum length)

1
f/by Depth—First Search, find the possible path.

1: Dfs(start—protein, target—protein,
node mazimum length)

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—mazimum length) do

B: find adjacent vertex and push the value.

T: it {finding the target protein) break:

8: end if

9: end for

10: pop the discovered possible path.

11: end for

12: }
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Fig 10. Protein Interaction Algorithm
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Ho}, o|ZA 39 HF A3 AEELS (' 11)d] AAE 1 |YKL175W : nucleus|vacuole|

Hle} o] z7o] AFE RE AR 2= Aoloh 2 YDR130C : nucleus|spindle pole|cytoplasm|
3 |YDR473C : nucleus|
4 |YDRO98C : nucleus|cytoplasm|

— 5 YHRO69C : nucleus|nucleclus|cytoplasm|
A B £ D E F G H
- 6 |YDR239C : cytoplasm|
start : YLR332W, target : YPLOB9C, maximum length : 8

7 |YDR533C : nucleus|er|cytoplasm|

YLR332W YOL109W YBROGSC YPR19BW YHRO26W YJRO91C YDR167W YPLOBSC
YLR332W YOL10%W YBROGSC
YLR332W YOL10%W YBROGSC
YLR332W YOL109W YBROGIC
YLR332W YOL109W YBROGSC
YLR332W YOL109W YBROGSC

YLR372W YBROS4W YJROSIC YDR1G7W YPLOBSC
YLR372W YJRO10C YJROS1C YDRI1G7W YPLOSSC
YLR372W YML123C YJR091C YDRI67TW YPLOS9IC
YLR372W YHROZ6W YIRO91C YDR16TW YPLOBSC
YLR372W YMROS8W YDLO29W YHRO30C YPLOBSC
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Fig 11. Result of Interactions between Proteins LocSPF
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5486 YMR124W : bud|cytoplasm|cell periphery|bud neck|

5487 YDR197W : mitochondrion|

5488 YJRO72C : cytoplasm|

5489 YIL135C : cytoplasm|

5490 YDL124W : nucleus|cytoplasm|cell periphery|

5491 YDR198C : cytoplasm|

5492 YGR115C :

5493 YIL134W : nucleus|mitochondrion|

5494 YBR230C : mitochondrion|

5495 YAL029C : bud|mitochondrion|microtubule|cytoplasm|cell periphery|bud neck|

07| 12 R 5 49571e| Ix[AE
Fig 12. Protein 5,495 Position Information

Evaluation
Class Evaluation{
Reading paths, criterion formedby two
dimensional array from input file
Input mazimum length
Evaluate (node maximum length)

r
/ /Ewaluate the score of the path.
1: Evaluate(no de maximum length)
2:4
3:
4:for all path € paths do
hifor (proteinl, protein?) €
path until mazimum length do
b: Multiply score with value of
EvaluationEach(proteinl, protein2)
T &
&: Saveinto score varable
9: end for
10: end for
11:}

/ /Ewaluate the score between two proteins

1: EvaluateEach{proteinl, protein2)

2:4

3:

4 if proteinl.locations = no location or
protein? locations = no location

L return 1.0f

G: elseif proteinl.locations = no locationand

protein?. locations + no location
T choosemaz valuefrom criterion
each proteinl .locations
and protem?2.locations
8: return max value
9:}

T2 13, CHEE IXIE ol &It LocSPF YI21E
Fig 13. Protein Position Information Evaluation
LocSPF Algorithm
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YLLO40C: mitochondrion, endosome, cytoplasm
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14 |endosome(13)-vacuele(19)endosome(13)-vacuolar membrane(16)|
15 | YALOOIW-YKLOSIW

16 pl I \ 2]
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Fig 14. All Case of Position Interaction
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