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RIL, AL EMEAIERE S ER A CHEZELL
SR A E = 2, JF HIXAN 85 30 £
JTE AU,

2005 4, I N i O ) PR B R 2 A B A
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Oy R ERON LT e TR R OK A
FLA SR iGN R, X 3 AN AR S B
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T, Saeed &3 70575 K H BT i2 A% 9 BE R
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1B B A P A K AR DG S S TV 2 2469
{5 B2 K I R 2002 5, Teichmann P44l 57 &
L, A T 2RFEEERES. pombe) T E R FIHE H,
Z: 5N A A B A H (BRI RE(S. cerevisiae)
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FH VU B0 (10 17 51 88080, A FH 26 A3 i 4
SRV FE AR IR K, R AR BAE I &
X IV PRI HE DR R TE AP AN [ A A ep SR B S Y2 25 1
[FARAY. X 7R AR AR EAE PR 2 AR R IA K
VAR IS . RN, RIEKAPL
AR L PP 2 36 3 Ak fig B A Aot 1 2 1 A B A
M. A4, Lemos S5207E e RERT b P #OR L, K
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HIHEAER X SR e, Mk, WA A
T IR LA ARADLIRE R 2T 1 (1 6 R O T e g i
R AR EAE I B .

ZHK, FHENRBEAZHH TN A 5
HAERIITEKZ i35 B R & (1 Lk e i 8
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KA PR AT T (¥ 7 vk 2, i 3 R 2R A
IR FH A AT T 11 7 325 VR [ 5 S0 7 9
. IXEETRIN VL T, AR R I A AR
VER R LB T4 ik .

ISR, AT, AHEAE P
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L B S A EAE R SIS N AR O, B
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ANFEFEEE L EARFACE ERIAS RIS oL R PR
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HAEAEBAR 25 4, O HA B AT 2 B b e
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AN [F) 7 B A B AR o A R, OF
HARE b s TR, Bk rh— %
H3~5 AN M. ERGEW VIR, WAL
FEDIR P s th A U R 2, TR R SO BLAR
FH W26, Al A 86 2 35 Ik Ak # B 0 HL kAT T
FEBeT, 2 I 4% BR A Ak 43 B R D Re AR . Ty e
i (functional module)— e LA —AUAH BLAE F
5, EAAE R FEAE FH CLRE S Ao AR 25 R] I [R]
L2 B 1 58 R B U A 22 Th g, DhReti
Bt i 5 (0 e R LR AR R B PN S S W] REAE A
A b EEAHIBE RS, I AR & VF 2 A I 57
IERS . ThREARHR S LUARAATE IR AE )2 9 2%
LR TT, REHn] R A A B FLE5 M 1oy
The st e M E T ohhe, FrCli] AR T4
2R X IR LS R, R AR AS BEAG AR TS AL AT
DABE RS it MTE . D REREERAEAS ] 1) A= 2 Y
D N7 W e d R SR R ki g S Vi R (SN
g E A E LAY AR AR . F
TS PE Sl R, SR, RRE A
SEdR WA e IR, T A S 5 T A W 1 (1) D) e A
Huwa),

2003 £, Wuchty 250595} g RE 2R (4 0 AH B4 H
W0 26 PSSR 8 8 B 1 R DR PEREATIF S, R IRASE A
J8 53 B 1 B LG AR 1 A B AR E AL BT B LR
PE, IF BB A, B 8 DR S P
AL AEE DT RIS A5 R AT 2 1Y 45 v
B SF 4R N ATT. 2006 4F, Lee 2E0ERT A T
fER LAl B, R 2+ I HEHY Gene Ontology ¥
B, HE— PR T BATA RS A EAN R 53 T )
fil 41 1 () AN 7] B2 45 45 5 (motif mode) [ 32 4k 4 <
PE. SRR, ASE AR A S IR 20 K
WEAREL P, A TEAE, XRERE T A
Th e IR AARE 3 AT g 58 4 AR 3R T 8 1 A B /R
W2 h EAOR SE I # o6, ANid L IEAR Wuchty
SRR, X TRUA, BUARRIA L SR Sk IR
SEVERTEIRANIIFIT, N2 [ I 5 RR 0d B LR e
T2 TAAH EAE AR s k. (0, H AR R
FHEAE P B AS AR /N ANIE B H 3 LR IR R
T AR BLAE R AR SRR G ST . BESE AR B A
e — 2583, MO E ARz A BAER
(R A EAHIE FURE A 190 28 A A RIS B E AL AT 5 o
EHA R R ML —.

P SR T S AR R R e?
Be 2 WS iR e BE A 1, B hub BRI ITER I
BEA 29 RO M 253X A [ . 2004 4F, Nature &
T SCEARIE, AR BRSO B 9 4%
), e R AT DUR SR L RAR A R
[] ) Bl ) 6 38 155 5 &l 73 24 date hub AT party hub P4
e, I G LR ) T B A 2 0 4 e
P RIS SCFRERR R, T RERR A F A ) 48 BA A
P gitty. 7EiXFhgifd, data hub £ 533 AN )
(IR B A L B2, 1T party hub 76 ARER P 55 &
FEMER. Rk, data hub tB B RR M ALERE] hub, Ifi
party hub #F N EL ) hub. 2005 5, Fraser %54
T 3k X P B 48 X B 2 hub (K3 SE AL T T
PRI, UE SRR S A 1 s A A PR E
AR, BEEP) hub S22 S AL A, A
L) hub 55 55454k, Hub 25 (452 1) 5w L2 3R
RIA LA RN, BELEE 2 (1 SUZ DRI 4k
FIHARFWE A UL AAHE D WBAEAAHEER. X
ARG, 2 A AR ) 08 SO AR R )
T AEASEER 8 SR ECAE i sE L. {HAE 2006
, LIRWIR SR8 %2 8] T Batada S IE
TR, ARATHR H, AT AN BT AR iR g i 2
H:oao AT ANTEEE R TR EAE PR 35 A% A
HAEFAEARAE; b, BAMHEE S TAN Y
MG AT g o AR i E AR
FI M. XK, Batada g RAT AL, M54
IR 52 T WK hub fFAE 2 e 4R, X 5 AN
F4%: hub 8 [ [ JLAH AR SRR R e
JE IR GE vt 2 SR 3 ATy 048 i A7 1) £
L ORBRFEXT ML e e A DL S
I, BT 2007 4F, A BERES AU BLAE
B — P & E, Bertin FWIA T Han
Fraser %5 P s SCREMIVER, JFUR XAIESE, P2 hub
WALE LI 5 5T R S = 5 T ST X 5. (AR
7N, X438 hub 1) 3 Z4RF—hub & A A
JUAHE AR F A A 3L R IA S R SR AR S v27 AT
SRR AR ARIEFEASFE A ARAT 1 ] — A ik i
JEBIEAE A X A dfE. fEAH F) 2% (PLoS Biology)
(P IA — 39 %3845 7% T Batada %5 %) Bertin
SEWIC R R IK L. Batada 55 B A1 5 Bertin
SCESEAAH A AR AR BG4, RIS s
MG T IR R B A R, B A
PIE hub )5 E AN R L P #842 f 3L e X
(1), B LRI EAF X 02K hub. B2,
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Toe FSL s SL AT, DL B TAERASRE A AL ERAL,
X EE ST AT e AV A, RIS R B ]
hub FIELER N hub AE7ESEA T F 1 2 S X AN
Xof Hop B ) R

RULTAHEAERZ R, Rk, B2k,
A 20 SCF SRR BB Y, 04 2 1t ) B A 3k
. FERIEMRFPE. L, Vergassola 55593 i Ky
PRI PP R 1 5 LA, 4 b B (1) T AR ()5 A
A AT R I, A B b sk D4 i 1 ) kA T
HAEI IR ZI 2 A OCPE. Chen 5B 7E 9 B AH
HAE M ZE I, AR AR N 2 8] A R
PR Az ), (R AR RNk KT BT ARL.
X2 R T RS A AP A Ak KF L
L. Ak, ST S TR A T 45
W, IRk, D)RERTHR TN AR R i 2 AR
IO TR R 03 £ SR A ) SRR, G PRRRE A
Y2 RS, X LTV N B RO R SR T
D REBEH % 03t i Lk k. R Wik, Snel
Huynen™3i i) 85 FURE AV A8 B 55 2 A )
REATHR I B BRI T 52, HUR I 43 Dh fig
BRI AT BRI AL, D RERTH R4k
BEHRAY & TR AL AN [ A PP BE DR 2 v (] ) L B
AR, R RA PR 0 2 i LL B L — 41 5
PR TR B = R o = R N 1 B N N
FE AL A A [ R IR AN R D e AR R R B
AR BT

Bk, SHHEAERZEION N, s, B
PUZIR, S8 AT IR i SRR B AR L R
TAALRMER, HHILR L&A 2 e
R RIS R B . 54,
MESCH g I n] LIS B G 7s . BT [R5 4 2
FHEAER, AR s B N O A, b B A
CAWFEERM, R = ok A EEH, & A A
HAER M & R DR ——RE R E R
Fr oy LR U B ST S R IR A0 AR 2, JR H
FLAEAN [) 3 PR 281 ) A ) B T o 9.

4 FEHBREEERAMSEHKL

WFFTER SO LA ] R 25 B4 1) — A B S AR A
FEA [ ] AU PR O A 2% (e . 3R
FLTORH LA 00 248 AN [ BEATL 0 245 18 T8 RUBE 23 A
/N THE F P ORISR R A, 2 g S5 2 Qo AT AL 1 2
RLFE AR B IR R rh A AR
MER, MRAFAETE L N AE LRI A AT e

H, BN R R B BT IR IR B AR S T
| Zr X s e, AR, FEATNZ AT TR
Z5.
41 ZEHREEERMLE T RER/ ) F % RE)
iRk

AN I S Vi R (SR C A2 RS WA
A RN S R, T R X 2 O R R k()
TR BURIMER P (k)i R A, B P(k) ock.
WFAEEMN LG, — R 2<y <38 iR A
TSURL TR Y- 35 R B AR R R i TR T R SR AR R B
IS, S A R AN T Y R SRR R
WA C=2nd(kiki~1)), Horp ng Fom w10 kA
BRFET A ML H . HAE 2000 4, A CE
FRH . o RUEE P25 45 R 0] I 26 i BEATL Y S 2B 3R
I AR 47 1) 4 4% 1E (robustness) ™, {HANREHEPT hub
R B, AR AL 7518 LRI /N N
I TE] 55 /Nt S A O, XSS/ D RE B AP E— 8
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Abstract Recently, advances in high-throughput experimental technologies enable an ever-increasing amount of
data on protein interaction networks available. These data provide new insights into the evolutionary processes of
protein interaction networks. The researches associated with analyzing such data from an evolutionary perspective
was reviewed at five different levels: from proteins to protein interactions, motifs, modules and the whole network.
Two aspects were focused on: 1) the constraints of the network organization on protein evolution, 2) origins and
evolution of the topological features of protein interaction networks which are different from those of random
networks. In addition, the enlightenments from the former studies were presented and the development trends in

this field were discussed.
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