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Abstract With the accumulation of protein and its related data on the Internet, many domain
based computational techniques to predict protein interactions have been developed. However, most of
the techniques still have many limitations to be used in real fields. They usually suffer from a low
accuracy problem in prediction and do not provide any interaction possibility ranking method for
multiple protein pairs. In this paper, we reevaluate a domain combination based protein interaction
prediction method and develop an interaction possibility ranking method for multiple protein pairs.
Probability equations are devised and proposed in the framework of domain combination based protein
interaction prediction method. Using the ranking method, one can discern which protein pair is more
probable to interact with each other than other protein pairs in multiple protein pairs. In the validation
of the ranking method, we revealed that there exist some correlations between the interacting
probability and the precision of the prediction in case of the protein pair group having the matching
PIP(Primary Interaction Probability) values in the interacting or non interacting PIP distributions.

Key words @ Protein protein interaction, Domain combination, Domain combination pair,

Prediction model, AP matrix, Protein-protein interaction possibility ranking method.
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4 p7t PIP(A,B)-w/29 PIP(A,B) + w/2 B9l
A& wel FEolck P p - PIPAB) | < w/2 |
X=0)2 @4 Ao FuFgstA g A HelA
WA p7b PIP(A,B) - uw/28} PIP(A,B) + w/2 890l
e wfe] FEolu
A% 2 | PIP(A4,B)-PIPMAB) | > & o] A%
A5A8 BEL PIP(AB) 33 PIP 3t Aslo]
A8 #gFo] He Ao N ZAAH oA,
(10)e=z gdgh

> oox qfr

ZHZ(Validation)

AAE A A2ge] AFE Yo, g H 2L 2
7H«] w9 24 dolets FHIStTE FEFE-o] ¥

X gwA 4 A2 DIP ul o]y OIZ: http://dip.doe-
mbi.ucla.edu)[15]2] A X (yeast)ollA F 15 1747H4 A
380 Ryug ald A sk Aol 4
FAgo] glE Aeg BuH 15174709 %ﬂi@_ ”é}
A =Hd FEE EF AL e @A B2 ¢
7500997 24 o]Re] ZAFol AHEHATE B e ok
=vele] Au= PDB(http://www.ebi.ac.uk/proteome/)[16]
oA &3t

e, dsagol gty FA=E vl e 8
2 f71A9 =u ARE 7 deF glA 2191H
o2 AAHN[G o {nA FEAE 8HA g oA
Ao WY FEE AR gk F3AREA e By
A o] FHIHAE W =AY ARV g 3
B FAdolA Fsago] e AR RuE ‘?l’—‘.‘zé
AE AAsE HAs oo JE ALHUL,

O{N

of of m
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FAgo] Qe vuA Ao e (750007 271 A
Ao AMEFAT AR BE g g Az
fo] R Ao olyrnz o]de & BIA, 4
3AL0] Qvta FHHE AW ol FEEEe] e
wld o] AA3 AAHAE ¥& Rolth 2o,

B #A BNd 4 B2 ] PEAEHE 9N
o] ofF EETT U0, B olE wdAA A
4 JEAgel dun 2Ysle YdoE Y 3
o, 4% AW} olHF WHoE AL Yoy
249 Yoe Agxg-a—} AgsE Aol ABdthe
AL BY Aoz 4Adn) ol Wyoes 27}]4 7,:]
e FHE z}z}g 9% Pun 2% AT

¢

At

olMe| mujdl I P J5AE A% =
AZHel oJsiA 74% Ade @A 86%9 VHE=
(sensitivity)¥} 56%9] Eo]=(specificity) S BRAFJt
[8]. &, AAdA A= /‘o‘iz—}%s}—‘: 9 AET AT
ZHg3kx) gk @A o] o o] EAdte Aol B
Sol7] wid B =fdMe JaAssiA] e vy
A% A% 2718 44 F7AA 7 A HokE A
Tk

¥ 1 WY 2] Hgy e ni 975} Eolx
Size ratio 3 5 10 15 20

Sensitivity  96.44 93.95 90.79 89.97 84.36
Specificity ~ 37.37 42.48 60.64 54.15 75.00

1 4uAesd g wud 4 [ 37 0
ol Walgel ge A 2Fe] WiEe Sol=g ug
Wi ok @7leln dedgeA g vl 4 Ay
o 277 AEAEsHe @9 AFY 208D 3
Ee 84%9 WYES 15%¢) HolEE ek ol
e =gl 2% 7l wwa 4sRs o slEo)
t5ae Jhs &9 R e el Asl Ae
2 & e oo,

Atd FEAE FsA €9 Ro WY REHE
Bk fsked 7t 1500742 1589700 s 287}
izr%sm Qe wwa Ag $adoz zASAT
548 R 28k g edd 4 A% Yl
*1 PIP TE-J PIP 3l dA3ke ©@9d 4 v
24319k ® 20 2 2%E RAET E 204 4%
AeahA g v 4 A% ) AsAeste
S 4 A% A7) 200 @ o o e ¥zt
& % FsAg oA @e Azte) 7k AP o 50%
% 45%9) PIP AAEE vehln Uk A52es]
ghe v Aol WA s ARl 27 FAe
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434 AR 2538 =5A) .

A 4 o PIP gk 93] HleE F7} dv £, AA
5 A%e 27 IR A wwd g9 PIP
B LA uEL Y] W Y2 & F A oA
< o 4 sts IR F A7) kele dest
& 9 o] st M3 A7) WA 4] gl

o g

¥ 2 PIP 2% | 37} ©eld o] PIP gt 44X A%

3.0 5.0 10.0 15.0 20.0

1 721 733 727 861 780

Hit ratio(%) 4535 4610 4572 5352  49.06
I 362 467 529 540 643

Hit ratio(%) 2207 2937 3327 3396 4044
Total 1083 1200 1256 1391 1423
Hit ratio(%) 3779 3959 4048 4593 4516

EAEAE A9 & I AEAEA gE B &

T3 REAE % 4EAEAA g BN Bl ot
4528 48

. Number of Number of
Interaction . . . .
Probability 1ntefactm.g non—lr{terac.tlng

protein-pairs protein—pairs

00 - 02 48(3.0.%) 834(59.3%)
02 - 04 146(9.2%) 35(2.4%)
04 - 06 202(12.7%) 415(27.9%)
06 - 08 55(3.5%) 26(1.7%)
08 - 1.0 1139(71.6%) 130(8.7%)

Total 1590(100.0%) 1490(100.0%)

Note: H7}e] AHS-4 328 3 F3a-8aA e
@ o =79 BlEL 15

E 3eME HEAE 7 w9 7o 7S 2
87 fidte] &9 B 7Yl A ZAHE JEAs
FE9 4 WdA g @id gof 5 Yeid
o d5zg B AsaesA de ¥t 289 Avle
15007} 1490013}, & atgehs Byt 2§ & o9
e 5 4538 8 49 oA #EHENL, 3
ZAE3A e Wt 2F9 & ddse W2 A%
248 & W9 oA BEEUh au, deAe
B7t 3% e 2% 9d BEL e Juzs &
EE etk oA 29 Fo 7ol %3] A& o
Aob &g ouiste], FzAE FEo] FH04-06)°
S W =4 ¥4 7Y A 3lolM o e AT

ool ¥ vepdth 2 ® EEtn B =8
oA AAF &9 Fo 7IHL ok Hxo A &
Aol Y&& HABLE WY 4 Uk

5
¥ EgolME B4 gud o] ol wue &%

AFdEY 44 A 11 9 A 5 5200610)

71 A5 AR 7HsA €9 Fo J1EE AdEdch g
I 71 Jrt 7F 9 O fERS Fusiath 3o 7
AollA =ed 2% 719 oAl Aoy 71He
AF7E HAD A= AATE g A5FE D A3
34 g 99A 4 Y nige W) oA
AEe T/ ARSE A AE £ Y] «dF 7
g2 Yl Aol v B did 453 yelels)
FAET FHFO Ay 71 WS W Aoz g

AtE 71HE Al2Hle vdxe thEa 2ol 99
g Aok SA, B 43S AAHE o83y, e
2 3lodg, B2 LT Azlo] £A8HE @¥ld 4353
| 4388 FIA @z 9 Adage dsia Azt
7 H§ SHA Fr]HQ JdE T Ao vjudEnt
TAHOZE B 4F /IHAA AT e B9
A g 35S A5 o FEriEe AES
A7F Ade) dild Jeag A4¥S AT o i
&34 &88 = Us Atk A, PIP 33 £X
2 AU Aol oln] F/AE A a8 dHolg
Aol Zgg 27 doJets Fol viEF= o YA
= 83 E8E $ A AeE " Ax, B
& ARl A RS ALHA gel 28 g
SAE 52 AT Yo difE GuF gl disfA
FEE 7HeAE A& F o olF Rte = A
X g As g UEYI Fgo] &olstil v o]
& 7Wte g gL vl FoA Fo3 guds =
Al Azste d &4 5 J& Aoz Jvd
(17]. A, & A2"e vz gl gt 75
F43= A% 22 @A FA(identification) Aol 7]
20 AL HAIEHE 888 F U GAA,
£ AFoA ARsta A= S 2" EFAE
o] 19 AT EoklA FAS B wg W F
7 EdE 088 4 ok FFolE ER 7)utat]
TEE B Al2dES dEe AsaA 24 (homology
search) 7% & 88319 9 A7 2& g §
o) @iy e isiME Y HEE ¢ Jde Wt
S 2A4E AFol|cH18]. dx A2He T2 EE}YO
AE 8l A (http://silver.icu.ac.kr:8080/torajim/index.
ntmDolA F7M=E] olx Fol 8E & U& Aot
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