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ABSTRACT

ABSTRACT

Interactions between molecules, especially protein-protein interactions are
implicated in almost every cellular process, biological pathways and their underlying
molecular events. Qualitative and quantitative study of protein interaction networks is
believed to play key roles in the exploration and engineering of cell behavior and in
the development of novel therapeutics to combat diseases. Developing the
protein-protein interaction network especially Kinetic data interaction network is not
only important to research on science but also to experiment technology even drug
design. In this article, we construct kinetic protein-protein interaction networks based
on Kinetic Data of Bio-molecular Interaction database (KDBI) to facilitate both
qualitative and quantitative study of cellular processes. KDBI is a collection of
experimentally determined kinetic data of protein-protein, protein-nucleic acids,
protein-ligand, nucleic acids-ligand binding or reaction events described in the
literature. Based on KDBI, totally 27 kinetic protein-protein interaction maps of more
than 2 levels are created with bioinformatics method as its novel application for

quantitative study of cellular processes.

Key words: protein-protein interaction  kinetic network  bioinformatics
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NIRRT R AL 1 K e AL, SR A i I 11 1) W AN AN A 5 i [
P T A (o AN TR KRR, Hgid i) ——H = A iUE sh &1,
HATW 2 PEAI 0, S A D) RE 0 T AT AT . BE B T AR i D RE R
Yimident, HAFAETTAL RIAAK . URAHEAERAE, #5A D Re 5 UIAH K .
S A AR T — B AR AR & IR A4 27 U 5 1) 240 0 B R oo Bt R LRI 47
K&, BB NA or T T AL B T AR e
FEARDR I FE R 52 3 56 22 NI TEAN . o VAR B AR FH I 25 ) AR AR AR, T RE
IR AN T aeRhG , R, o AR A S AT B S A R M 4 B AR,
FHEE R YE AL R, K8 25T b A R s

IARAEREA N A ARG O T om A I TBL. WIKENT S HAR LS,
BRI X OGTE B AR R SE A AT B AR H R
Bl — S8l BRI AT AR B, RETE S I 1) R 3655 B0 22 0 B 1 o A AL
MIHAEFHIRER, WAL R Y (two-hybrid system). £ 105 F (protein chip). LA
JTE BRI R U S A R . AHOE mRNA A HOR . X LB S ™
T REEYEE, S SR T B AP AT s PEAEARE L T B
AR TB . T2 L EARRE BEORI R R, 7742 T K& 1A s e
A P SN A R S R DA — S A R A AR 4
FEL IO A it AT AL ER S B oK T, w] DA S Bt A e ORA ke ok, OF 5 2Eail B e
gitik, TRE SR KNI AT Re I ME LA o) e 53—, R4 AT S
AR BT R OB AR SORT DUl R SR A3 BLIGIE « 248 R 21 77 K e ik t 1 i
L AR R R R B RN RGN, A I S SE AR A L
B, WEARFETH NI T XAt 1A SOE R B kR
MR JE o

W5 B (Bioinformatics ) ——Hg HITH AR Bh B 3 A 5 2R AR
s HBELVAEMAE BB T A A i R % B (Computer—assisted data

management discipline that helps us gather, analyze, and represent

biological information in order to understand life’s processes). %%
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BHE BB tHENURL: . B0, WA Goit 55 RO R 72,
CLTHE N A B 58 TR, St arh YA s, b, 4t 5 D Rem
U DL ey i fr A dir A i e M S IR A e mlude 3, R S BB R 8
5 RV B 1K) BB 2 AR P i ) K53 1 (K A7 AE AL e 8, e on e 13k
AT b B Y ) o A A BRI T, AN R BT A B IR RN 2K 1415751
JILTRE, LT HT I LA R (78 B LD R
1.1 EHREEEAREMRENX

HE DR B A PRORTIE XL &85 ) I AN B 5 AR i IR I B 2 2 A0 7 (A7 AR A
EOR R %o X P 227 1 3D FOR e (5 E AR . BT an bl g, Rk
e, T SEH B) A5h R  Im ANE , 7 E A A i sl 1) AT ——
HEINA T RN & A PoE A DR Al E MPdTE, & U4l
SRAEaTIH BN TR AIEAL . Pt, AR A MBI UE A RIS R 451,
PET. AHH ORI A D Re S Ok AR ar B 9T 138 V) 75 SR H 245

P i A KR S ) 0 et R T A P ) 52 2 R 6« PERUIT 9 3% S 441
SR LA AT AT (A3 I R A 3 (K 2 T LB A Ay B p g e T
910 J5L . B X ZE AR5 T DNA/RNA FIER 1 ST RERIRANIITSY, U JE L R 41
AT e R A 52 B 1 A 2 RV S 2 S A RTE I A S AR K 1
FITIREZ T, IR H I T 05 40 s R0 T A%

517K b AR B S 20 M S OB TR e 1 B B —— S A P AR
HESh & AL LR 555 T B PERT )i 5 S5 40 S sl = A2 1 . X e
A0 i Dy RE PRV P AR ER AR P AN R B B E I &5 e 0, LA B 5T
SILEEY D TR T AN T S AN Ei G ae ) mssitm . H
I, TR B S EAER T FERSREE . F TR I DG RO AT B T 9T
HE B DIRE . 40 A dr i BRI A iy B IR, IR AT TRATINT S8 M Z4E (1) 974
SIS IE SN BRI i g SRy & T

e ARG sl T, 8 5 ) AR AR F 2 AR ARV 22 AR dr i 3 i R 1 o
TSy, S B R R HERL . SR A HEAT — DR NS S . &
T AR B AR FAAEAE THUAAEAN A0 B 2B s sk R e, AR 42 b (K VF 2 B
S ek, BEVE. BUVD. MG ARG, SLRIZET . A0SR
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B SR o RV A5 1852 R SRR LA F AR

H A A L ACEATT I — 2 AT A Th e 2 B 2R dvis s K A 8 I 8 5
A EAEH], ) SR AN B A RS )2, R SRt HEALE
WA A A AL, S BN R IS s R e R, M
PEHERENEL, SURE AN AR L — S ik, R e
AR LA OGRS T, A0 B A amiS s I R A PRb . A, i STAR A
MRAM L, CRO A A AT A

1. 2 EARMBEERANARAZE
WF 9026 1 0 M B A A% 45 92 5 05 0 A0 45 I REAL 24 A8 B 48 (yeast

two—hybrid system) . Jiii#{k (mass spectrometry method) ™ I (.5 Fr
(protein chips) *4%; IT4ER, BEETHEHIRIARIAE, HEHBRL (insilico
modeling) Ak HE FIBUAR BLAE I th —ANE i LA™, WSk, o
FE) S DR S R AT B AR 78, FLRERS Rk H T S 38 7 23k BL v IR
K (T B 15535 oy 11 by L Y N S PO T I e S T B S el A 1 s
)2 R AR AE T R S I R R ST
1.2.1 L2573
1.2.1.1 SYMBESEZ

B EE e i R MR TIE (ELISA) ™

ARG IRIF P B 1150 AF A FH i e fR7 SR 1 8 2 11 SO ELAE F IR 0
BUF BT 46 (PO 15 5 PR R S b 5 B, BRI RE A B 45 A R H
CHEBRARR RS S, TR ST T W S 2 W RS ( ELISA) .

EXREMEMNE (protein affinity chromatography)

HEAR B RO B IER B AT b, W1 Sepharose BT L, JFHE
M TE IR Pk A 5 B R AR TS S I AR 1, A B Pl IR R
J5, SRR TR DB, SRS A il AR Y RIECT b R R
(SDS) WEIBLOR B B 1, £ B 45 4 e J S 2 11 Ll 59 1) B R R L MR B 1 AH B
TER" o BUARSIEANZ MR ST ER (1 AR B A A ) L, Eh ] B B 1 45
B B AR AT R AN B, T B I B =7 (A TR A A
(R AH LA AT B8 S ST P P s PRI A P9 AS 1T AT I8 304 26 B 5 14 S
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TR, WiDNase I SHLshE A2 A EAER" .

FEANENE (affinity blotting)

HKALT Western blotting™, ¥rZexd SDS-PAGE FLyk 4 B Ja (1 2R (I RE Sh 6
BURRRET LN b, SR ERMR AN S B R S hric T “FH” A RAEM. |T
I T & SDS B TRIRG KGR 2 8 H, I S WAL ) &,
A AR PRI AR e o 52 DR 2= A0 45 2 1 455 BB L 1K A s v, il i s e
PRERAE QRO 1 B AR = AR C 0 8 B 20k .

fyE HIEE (immunoprecipitation)

G YUE VL A CAPUAR TN 2 8] 1) & — A R Dy il 78 4 11 o B A LA
T2, WA TE. AR 4 RRE T nAbUE, SR
s R B EY, fdvila bk kL&Y, R T SDS-PAGE
Western blotting 73#1. #l1: Filhol A 125 v Ak IS B (0N E 5 400 5%
p53 AHK" .

ZEEF A (cross—linking)

FT 4 EBORH HAE T RS R A ) RS, I Py s A A 1) a1 BORH AR T o
TSP (1D e M EAEHE A RSP ARG (2) flllgek A&
MEAFNREE . AT R ACIREARR A T BA S SN AR BRA], SR ST
A G STTE BAK I B AH A FH A A o P 7 325 bl Bl s P s SR DT BRI
) R AR

REHETHIRFKA (Surface Plasmon Resonance, SPR)

PT84 (Surface Plasmon Resonance) iR, Kl 1.1 fir, & —
R4 T PRI S0 AR 11 0 TR A FH 1 T B o AR ) FH 3R 1 45 B A LRI 5
1 SPR et <5 & 2 1T b FE A BT A BBURR VRS p, T I 52 A B A ] E A <
R, RS2 AR S WO T AR A R SR A



L. D: ¥eMigR, P. B8, S: #RBEHE. F: MR

B 11 RS TRkl R 4

Fig 1.1 Surface Plasmon Resonance system

RALIRBEEEBHEA (FRET)

FENIARAE AL 48 I PO I (O AEBIHE R HELT (< 100 ) I, BAITZ
W R AEREEEB NG . B T4RE9HE ] (green fluorescence protein,
GFP) 23 AMNAMUR T LUk th g 050, BRI el T M bRl s B 2 T4

IFFE AR .
1.2.1.2 STFEMFTZE

I3 TR 7 VE B s KR B R DR e DR R B 4 e i e e AH HLAE
Wgitidsz e, JFH B2 HKER, BA 6 EEA 2% 8 B g3 .

ERARREHEAR (Protein probing)

B . T H B A PRET e R IA SO, FER MR AT 4z s LR Y
Z A FAHEAE B B i 0. 5t Blackwood ZEAFHZ T VA K EL Myc
5 Max Al M FAEF "

B {RR R A (Phage display)

W TR AR S IR A H RTRIE ST AR 20 1 IRIAR LA T SO RS R IFIE T R0
IR A TR 7 o JL s BRI R R 20 R R DR 5 R o A3 T i P i 5 2 A
RS e, DLERG 8 E B sUORIAAE R R AR SR TR 1) — Fi ik . s FIRIE R Gu 2
MI3 WA . e cDNA SCPEFHR AL R BAABE T RIB 5, P 24 0 e A A W e 4

7
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ORI . O T AR M A AAE B H B B, APRR 2 s e b ] E A R U5 T
SR, R ET R BET Sk , Al W B AR ER L I o A ] 28 e R T 3
M A3 20 H R ATED o 3B AT 15 40 I I 58 AR AR S R I 4
A TR SCPE R e B0 M 58 75

WLz FH A (Two hybrid system)

WERER AL R G XK F IR R 4, &1 S. Fields A1 0-K Song A& AT
1989 AF AR FAZ L s R AR s BN o I JLAER, 205 VR T WE9 TR F L]
FEELAR 00— Bl AR AT 3000 o 7 A2 vk o BURZ AN MO T 4 3 R F) DNA 245
s (DB) A i ik (AD) L[RIAE FH IS A BEAE 4 S E W AT, SR E AN s
TG DAL (R P A 5 A Sl b, e AT e s IE o W43 A% DB 5 AD [|] “F” dE (X0
MY B (D) JBRRENEE A, RGN A [N Rk . R AT B
KRAAER, sRBEAE AD 5 DB #5078 73 Bk, AT s 4 i B DR R e ¢
1.2.1. 3 B8 F 7%

Criekingel WV #l Beyaert R4 15t HAE FH MR 7 LLAE AT 4R
L RSN 7P TTB Ui L= R PN TN e | Nt il O/ 5017 12 P AT vl B WS PR B3
BNIIRE o IR R A 5 S0 o S SRR IR I R A o T AL A VAl H TS
PIAN C AN A 2 i) A AT

FE 5P PHIF (Extragenic Suppressors)

57 FE A A TR R Ab 22 73, FE DR 4 5~ 2 4RIl e D 5 5 1 — AR AR
RANHN TR AT I 5AZ , M HE R Al ik 5g &b — A3 BT ) SR AR SR 7R b Ji A7
PRI RAZ Y

S MBS THIL (Synthetic Lethal Screening)

B BLEIE RN A2 45 P A F A [] I A AR SAR I 25 = AR AU RN, 1117 24 B R A
MR A AR, WIEBBERN .

XI5 A% 27 J3 VA W] LA 320 B P 4> B A () B2 2y e 1 H 1E J TA) ) AH B
YEHT o & BESPE I e P45 281 i) i AioRE A 2 1 A BE 2 ) — S5 K P A 41y B
s MR ER SR E A AR

1. 2. 2 SYMERFERE
A B e R AL ECRRE B T ik s A an Bk o & A AR (5 B
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ik SR fifF ARE. KR ARy, RIUVEMRY: B
BERME WENURE % Goilsf . R ARGt R EBE A AL X
TR E R A AR A T B SO AR FTBE IS IR e 7

1.2.2.1 RFREEQHEEMNERDFHEER

RS K Bt (phylogenetic profile)

AN TFEIETEE : THAEMIOEH) (functionally related) FE[QH, 7854
Jp PR DR ZH b P ] IS A7 AR BN A, IX P A AN AE B L (pat tern) FRAE
RYURKE W W FBAT e S [RIYR I AL LA 1) R G A A 1% — Sl AL, n] LHERT
CAHE D HE_F A

FEE4B#E (gene neighborhood)

TEAMRBE R AR, D REAH G I PR K BB BOA7 6 T MR e X e, IRk
P2 ARG 2R, AEBEAL R A HAT OR ST 1, P DA A B R ) 2 TR D g 5% 3
(RFRR ™ X BIR s SLUREIE FH TR A I £ R ) B R A0 o

HERAEEY (gene fusion event)

XA TR B B TR I R b AR T B Rl A, — AN rFp
RIPIAS (B2 MEAEHWER, 55 MRS ok — & 2 IkeE, B
S TR il 2 = ] DAAE b 8 L BEAH DG A BLAE 4R 78 o« Marcotte 26l
Enright & LT I @ TR AN ke IXANFIEMIBREIE, ASREHIW R A fl A
MR “YH” EE R, tesh, BEDRE B ] R B AR AR
1.2.2.2 RFANUBEPFPERENTHRNEDFHEER

Valencia S8 NX A H W &R VAN TaE— Dok, KT mirror tree #1i2h
o ARATTA AR TLAE FH 8 B ) T HEA R Dy vT RS B AU DG R o B 584k
F A E AR AL EER A RNE S, AR5 200 LB e AT 1] i kAL
KA, FHER BRI B OC R B A AT T o 5 Jo M A A R AR ALURE 52 T
HAAMEAER KR,

&I (mirrotree)

T REAH DG a1 B El ) — AN I (8], 52D RELIR, FEabnid 8 ROk
Fr—30 BRI (co—evolution) FFAE™ ™ . JEITME A LR EMTN R G R
B, RIS 140 D AR SR ARRAE, X FAR LA AR E B G . B4
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