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Protein-protein Interaction Identification Based on Relational Similarity

FENG Er-ying NIU Yun WEI OQu  CAI Xin-ye
(School of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract Current protein-protein interaction (PPI) identification systems use single sentences as evidence, and often
suffer from the heavy burden of manual annotation, To address these problems, a new relational similarity-based ap-
proach using large-scale text as evidence was proposed. First, description of PPIs is obtained by automatic searching of
the whole PubMed database. Then, three types of features including lexical features, phrases, and dependency relations
are extracted to build the vector space model of PP Finally, similarity between vectors is measured to classify the rela-

tionship between two proteins, In this method, training data is taken from existing PPI databases and no extra annota-
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tion work is needed. Results of the experiment show that this approach achieves high F-score (74. 2%).

Keywords Protein-protein interaction, Relational similarity, Syntactic analysis, Vector space model
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Z3 HRE S A BIRE SR BB A (Information Ex-
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it PubMed BB EHI N R FEOEALEERED
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&4, FI B EAS (esearch) B RAEXFHINBEH RN E
145 (PubMed ID) , FIEFBR S ME NS ¥R T HA IR
fird Cefetch) SR BUAS S BR AT B SUAR , esearch 1 efetch Ay 4
WSERITR 2% 6], TRPEIHAESRE KR
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BB XFREEGEZMM,

DWROE BB AT

BETRENHEXAESGHTLHME, REXPLFER
BHEX AT XASRINT .

O HEXAEESHTAT R XEFHANEFERE
MK 2 urbana-champaign A FIHHE BRI I & WA FiR
TR,

QEFOHFBIMAFEATHERFAESENELSR
MEAEF, XA TFHATHABREARZEHXR. £
Fe5Ret, BiREHEXNA BETAFHRNES 5ZXTR,
R ERELH.

BYEARMNNELNE, ITHREEIHNETXER
Xt HIRE A FRTZ A 8 RIATHI .
2.4 BugARMEESERR

BMNEHBEERENNEEHET TRIEMERIHE
R, SZHTEUEANEERE, X2 HENBNM LT
BERETELER AR aRS R, nEnE %X
BT AE LR IR — M, XRMCERRNERE
HRESERIARSHEZBXRNEELARTS. FX2
FIMX BN ER EXEH RS L RHT T 207, FRIRE
P EELRENIRT PPIRKIE.

o BERRIE . HEZE D BB 25 B4 1R P B
R A RRRIE ], 3 6592 MEME, HAREME I 0 AR H
HAESLAHPOR 1GXIRAHRAS LT,

 EIBRGWIHE, XBEEXNE LT HETFHITRE
A5 HT. BT B9 R Apache OpenNLP )4 3£ 2 #1 T
AU T RAKBAIRMEXXRBITHA TR G, 284
VAEIE SR R, I 3 TR

egulation of egfr Protein Stability by the HECT-type Ubiquitin Ligase
smurf2.
SEiE BT
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[NP Regulation_NN ]

[PPof IN ]

[NP egfr_NN Protein_NNP Stability NNP ]

[PPby_IN ]

[NP the_ DT HECT-type_NNP Ubiquitin_NNP Ligase_ NNP smurf2_NN ]

B 3 Apache OpenNLP B4 447 i i 45 S 4

EREMTERNEM E REASEREHREEFH
EiE, RETBUZEIE AT 5 & M 4R 8 PN ELTE M D IR AR R
IE . INSRAE IR B AATE B RAR SR S AR
$AE. Bl BB, 3T BARE B R BB B egfr 1
smurf?2 $l B #9858 1E & : Regulation, of, by, smurf2, Stability.

egfr5i mteracuon AA root(ROOT-0, report-4)

%grepﬂof W det(interaction-7, a-5)
Htheracnoan HAE nn(interaction-7, novel-6)
dobj(report-4, interaction-7)
smurﬂ 5 ubiquitin & nn g;f&-lgs;;'_;e‘ias“;“ -7, )egfr 9)
ubi ““'n 5 { amod(smurf2-15, HECT-type-12)

hgase nn: nn(smurf2-15, ubiquitin-13)
ligase 5 ublqumnateﬁ' nn(ubiquitin-13, ligase-14)
nsubj% %, E LHI nsubj(ubiguitinate-19, ligase-14)

by, W1 4 Fim. EESHBE 25 MEA RSP IRXAE R
AR B B RRAE T 3E 770 AMRRE , FARAE(ER O = 1,

egulation of egfr Protein Stability by the HECT-type Ubiquitin
Ligase smurf2,
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Regulation of egfr Protein Stability by the HECT-
type Ubiquitin Ligase smurf2.

root(ROOT-0, Regulation-1)
nn(Stability-5, egfr-3)
nn(Stability-5, Protein-4)
prep_of(Regulation-1, Stability-5)
det(smurf2-11, the-7}
nn(smurf2-11, HECT-type-8)
nn(smurf2-11, Ubiquitin-9)
on(smurf2-11, Ligase-10)
prep_by(Regulation-1, smurf2-11)

Bl 5 Stanford Parser {K#i %R HigE Rr B
&, prep_of(Regulation-1, Stability-5) {3 Regulation
1 Stability Z [EIFEAEH of EEEMMNFXR. 4 BRIE L
BUKRIOC RFFIE . '

Here, we report a novel interaction of egfr with an HECT-type
ubiquitin ligase smurf2, which can ubiquitinate, but stabilize
EGFR by protecting it from ¢-Cbl-mediated degradation.

egfr &5 smurf2 X Kk RN
advmod(report-4, Here-1)

nsubj(report-4, we-3)

ubiquitinate ¥ #-4E

prep_with(report-4, smurf2-15)

nsubj(stabilize-22, smurf2-15)
aux(ubiquitinate- 19 can-18)
rcmod(smurf2-15, ublqumnate 19)
rcmod(smurf2-15, stabilize-22)
conj_but(ubiquitinate-19, stabilize-22)

smurf24 7| 5 report.
stabilize &L & prep_with.
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report. stabilize 3} 4+4E

dobj(stabilize-22, EGFR-23)
prepc_by(stabilize-22, protecting-25)
dobj(protecting-25, it-26)
amod(degradation-29, c-Cbl-mediated-28)
prep_from(protecting-25, degradation-29)
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Z, RFREAEN A RERES AR o LRI B,
WREEA S B EA EHE nsubj 3 dobj B prep- x 7 , N4k
S35 BA m X RN, S XHEIRT X, ERRE—
ABI), BT S B C 2 R E 7 L #E B9 nsubj B dobj 5%

prep-* KR, WAHIBUZ AR R R . FFBE T HBUE

fEBANAE 6 Fin, EREAHILE 25 M AR PN
T R B A RHE 1R) , 3t 926 MSAE, HARAEE 0 3% 1.
2.5 HEETR

2230 B R 1) B Z A AR X B AR A
X REFAERERFIER AN, X EREFH R BARE
EOREREMIALUE, TR, KREERK,FIEED
Fe /N R . M, RRER/D, A & HH
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3.1 XRBHIE

A T, PPLRA B B 45 2 1 BE R — A F 5
HKEE—XMERR. SHAR, ZCAEFHE PPL 4K
FTREE, BEEUBREERXT AR R. SRPHAK
LMk A FHEELK PPLRE, 2V EBETHENEHE
PPl ¥UiE R WA R AT EMASI YA TIRE. Hh,H
XHARMEEFRETERATREN BB KRHAL
PPL¥#EfE HPRD™ , #H P& 7 PubMed Y 1 550 1
WEEMNEEFMENEREXRNES . JIHNEE RN
2 1417 3. SEBPRELEYE S TRE HM I, % HPRD
FRE B RHTHEVA SR EXLRERRNEA R, I
BARREVLE A7 £ KB B R B A I HPRD [y PP1 &
. BEFERNEORMNA 67714 X, M 1397 3 &
PubMed P 2K — ] F RIS AR KT WA EH
. SRR, XRPWEEERCTAXEXEANES RN
1417 %t , TR E R R BB HFXT 1397 %,
3.2 Zm@igit

EBRPNEEETHENIBEEAENBERT —TETH
BAVREE, IR B — 3 LBHEH: (leave-one-out cross-
validation) 47 JU : HEEEEE o I — T X FE A A
PETOH HA 2813 XHE R VISR , SN AER 2814 K, AT
BENEARMHENR—K. EHTHEUETER, A
#0 Turney™ A % Nakov' ')A [&] 5975 35 » Bl B3 48 43 3 (one-
nearest neighbour) ¥ 5 W IR B AR B AR RIS — 3T YN 2R Bk
HEARARE(METHFEXLXRREANREE. %L
U455 R F4E 14 1§ (Precision) P=TP/(TP+FP) . B | &
(recalD)R=TP/(TP+FN) ,F-Score( F-Score =2P X R/(P+
R)) 3 MERHATIEM .

RIBARTAXEXRRNEBHEXM WAL R,H28
RN RZERRE BTN RIS R .
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1 AXEXRFRNEARM KA METELEROD

BHE AEE F-Score
BREHE (D . 72,9 74.6 73.8
D +EFHEMBE (D 72.8 75.6 74.2
(2)+ & B 72.7 75. 4 74.1
#2 XAXEAXRNEBEARMAMEMUETELERCOD
¥HE B H*E F-Score
BERLE D 75.9 74.2 75.0
W+ EEEHHE D 73.9 71.0 72.4
()T Bk RBE 73.7 71.0 72.3

AUEY, TR TFARXERRREZEXARNELR
Xt , ZF R R CUER PP L E0BUE T8 R Y F-Sore,
HHE RIS ER B ERREERRE. 3 PPI
B SCAS I IR AFAE B R 0E , T M KA S A v SR B B3] g
B RIRE BB A BE R X S 3 , AT BE ST AR I AR B
P ERRIST S RVEH R AFINT . ZE3I T MBS WAL
HRBIL RIFIES X FARERRNE B X W E
JLPEBARW, TR HREARE. M FEREXRNWEA
B EREMERRRA R TR, IRBEREHRANE
B TR I TIX AU B 4 T — S T mE R .

f T X EHUER (SVM) 2 A T BRT& THL48
¥ HEH PPLRRIR S+ HBUR T RIF SR, B AR SC
HEST T SVM 432888 (SVMElight™1) S 3 Bt F A e 4
MEBEHRXERREBHTHE, ZTWRAT 5 e XBiE
. BEEETAR 5 0 B - RERPEFHPH—5
PERIIRE, AR 4 ENNGE. BEK 5 KHMTFHHE
PR BRA LI RIE. £ 3P0 SVMSTERE X R
BRI HSRER.

£3 SYMAHLERCD

BHE AEE F-Score
BRI (D 81.9 54.2 65.2
D+EFEHRE (D 84.8 53.4 65, 6
(2)HRB* R 86. 8 53,0 65. 8

SVM 53 8RBUE TR E FIAS TR , st —4 Ui B Bt AR AR 4iE
R RNE. A8 BIEARIE AR Rl b B AT TE AR IS R I
B BREREFRE. RALE IAREAR TREN
ST 86. 8%, X FHH SVM AR 17 40 78 85 4k 3% EL 7T A
AHEMRRHE . AT, SHLMEE R, BRIRTRE T
B, BT S HEA N FScore BETH IF B, B
BIBESR » AR SCA 4R IR R B ik B X R M
AR X 0 A A (B 3R 3R T B0 OB, B L 48
B TE W F-Score (74. 2%) .
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SR FEN R PAAHLBE ST A 4 48 3R B 1R B o7 36 R AR Dl
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[B1 %A1 F-Score, 5 ERTH PP & 3hiRBI RS M A h 7
EREERMAT PP MW E, Bt 7t /r #I I B4 89 PPI
P 48 B4R T A T AR MBS N TARTE , F E A B TR AR
FRRBERAABRERRMUAL. ESFR TS ER
BRARAR G B A SR, DA /D 1 4 25 (R XM U B A i
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