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TEE W A, KREZHCKT 40~60 kD K
S AR AR A Ry e A e R S
(nuclear localization signal, NLS)FI# /M5 5 (nuclear
export signal, NES)Y/+ 5, VU Fdhzka0IE X #
fLE A (nuclear pore complex, NPO)'"*! /N G HH
Ran £ X — Bz E i E EEIREER.
RanGTP 4 karyopherin # K G A 456, HHl&ER
BY%E A& B, Karyopherin #K % 8 H A% T g iz b
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il exportin Z % (f4% CAS, CRM1 & 4417 7EA
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importino 7E 4 Al 5T o — 2 e e 1 P9 A 52 AR T I
AR N . Importino— J7 T 3 I 2% 32 N S 4
WO ERR A NLS A B, o5 —Jr s H N oKy
513% $£ 5] importinf | ) IBB(importinP binding)X., &
W 54 . importinB A1 importino = K N #i 2 &
{RUSL ML NPC B, PR A4l id importinB5
NPC & F WA BEAE R 558 7F NPC Lk A%, FER%
N = A9 RanGTP 155 H, importinP e 2t & X H B
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&, H gy AR TR, e Tk
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R T 2, T TGS B9 =1 200 6 A 2 06 A7 190 S 6 TE B 2,
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Ran WS 5E AL G RMEEREL: ImportinB Al L5 — 2k
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BALEH, FET et — 20 X S i 2 T ok 8
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(1) Ran FEHTEMEY MM P AR, LR
Ran [YWF5E R 22 BORR J2 78 5 Ak 2h ) 4 A =3 & 19 1
AR A P B B9, BSR Ran 7EAE Y 40 AL P A 5%
5 Rk b, R SR A AL A Y Pl e o KRS 2
GG T — BT AS . ERIR T, AtRan3 1]
e — >S4 M5 2447 ¢ 8 Ran 8E . AR TR 40
AT, E5—-1Tae5H L CpG XA MEH
AtMBD5 HIT AR, #Bh AMBDS S ikss &, 124
SRR R &R MRS, LB T N S g bR,
AMNFEH /N B9 Ranl X (TaRan ) TEPARE I+ 7 A9 1
TR BT IT ERK A, MARE A D,
JAE R E SN, AR R AR S, TR G S A ) A AR S
R 16~34 d FFHG. KA 4H L2 KT T W & R
HMJE TaRanl (3 38 T BOR 40 2F XA M T 2245 3 78
G2 W1, DAL a0 AR B AR g AR %R B A5 Dy B
% VEFEHEN S FIA TaRanl Jo 40 B 2E K, Rtk
SO T A0 A R R AR O BR T 4R B AYER, FEAE
PR [F B 2 BT 2R i sy AR H U Z R L%, B
T2 A A AL (ER R 7EAR b TaRanl i 3%
IR FEIR T M ZH 2R A0 M S BT AT, AR M R 40 2K v
AU, TaRanl 33338 AR HE T 40 14 43
2, EHEASRATRAL. BeAh, VB E I T F ik
TaRanl 520 T A K ZRH g, SECES AL EYY
Z. FEAR T SE IRt 09 6 & Bad 238 TaRanl {HAEPE
YA KX TR, T Ran 54: K E AKX & /FE RanBPlc
B RNAQ fUpg S AR ot A3 2 AR LA 25 2. RanBPlc
& Ran 254, X Ran 455 HE AR M SR
Ran i UJHE. ZERIEGIT HH 40 RanBP1c R IE SR EL
FAARA 0 S AR % H 9. [FEF, RanBPlc HY
RNAi AR AR USRS =, #ED RanBPlc
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TP A K R AN AR A A S AR, e
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AT R, MEARHER 1070 mol/L AMEA: K Z N
TCARPEMARIE BP0, #3335 TaRanl AYHIRIIF
FEFEH, 107" mol/L AN A= 1 K B 28] LA i HR 72
A, Ui id FRik TaRanl (HAHHEY X FMNEA K E AL T
FOMBURAPIRAS. [RIAT, R 7 RanBP1c XA #k A [F]
FERIRCR,. B AN K 252 ) 41 A 5] 30 1 R A S6 3
O S5, AT DAL W 40 i JE 3 B2 A R R AR
N B AR B 2k A K 28 s g G A B T LA il R 7
I AR 2. Ran Al Ran 45486 117 A& 3 2 M)
Az K ZE RN T A A% 32 i o AR RS M A K R Y IE
L (S S ST =R 90 4/ VA o - ) IV 2 1 O R
A Ran H5AKZFSEEHHEFHEERRLES
15 31 S 56 UF 4

Il ) — BB 45 R LB, Ran i8S S5 HYPLI
RN KRG, FEER MG S S R T, KA Ran2
(OsRan2)fyF ik F . 1335 OsRan2 Ak XT£E
FoIR 36 2 o TR 30 KL AR ABA HB HCEF AR AR 40
JBEAL OsRan2 WYL, MR IR/ fEHEH
WD IR AR A RN 2 SR BN R R E
BRI S, X Ui Ran 5P IEWERK A
H AP ATF. ¥ OsRan2 ¥ AL H L ole 2z 1 41
MITH ABA 15 S5 H1 E I R ZE R BE it T 9 3350,
UL Ran 7ERIYIPLIY Ty T A4 D) RE LA [H] 9 Fh 2 ] B
H—ERSTrE. BA T Ran By mAIRFITE W,
TERTRINE B 2T, /KRG OsRan2 iy ik &t F i,
SRIMAE £ o8 A+ 2 3 th B & B OsRan2 13
A AL, BRI Z R SCE AR B A TR
MO FIE B B MO T, OsRan2 (9358 T R4 Fr
FJEP BHWRE Ran A RELE KRS BT A
A EEEEN. KR FRIE OsRan2, ffi/KFHE
FIPTIEESE N, [RIAF AR A 224y S48 50 T, Ui
Ran 7ML YH0ZE i 7 F bt ml B 55 40 i 4 24 K.
55— 30 & IETE OsRan2 19 RNAT Ak RS 48 i
B2 RIS, I BAE OsRan2 20 2 25 R A 1Y 21
AR e O S (e Ve =S| K 9 R @ <
OsRan?2 7 2 i J& 0 (0 17 101 B a8 4 U A s il 1 A,
SRIMAEMR IR A T, OsRan2 X —IRESZ 5% a5 &
A —ERE B, TR T DO SR B 5 A E IR
W R TAZ N, Mk OsRan2 REMETE— &
BE kAN — DD REER AL, REASKE S B AE W i

WL IrDFE RS R AN AT, YiRIARENS IE
WA, WRENS & IE W, A0 A AR
FEMGIHR N IEH AT, AMRA R m R . it
fRIEIE T, OsRan2 S2M T {8 8 M A% iz i A
T ERe R M) 1 200 S 3000 A I s 47 ).

TEALYIH, X Ran 456 8 A WF R S — 2t
PR, FEEPLERIFIT RanGAP 2 b1 RanGAPI
M RanGAP2", 3% 2 ANE A 5 A1 B R %
YJ. RanGAP MR e e b, 7Edu ity
oA BT i s LU I A TR 3 4 TR
J5 25 1 RanGAP MK T2 RALEM ok A, &S
N 3t () WPP 45 F dak e s JH 7 490 i o 407 %4, A )
1 Ran 1 Ran 254 25 (B T HE I8 & A7 16 A 4 41 i 4
PE%. RanGAP1 @ NiAE AR b, JF—Hfrs 2
J A3 01 35 40 BT R . LR A TS 3 4 o e
BRI A, T RanGAP1 ik & #55 FLRi i Ay
{ES4FVEM. TEITER RanGAP2 355t T MR
RanGAP1, 5 Z0HR 40 A BE N BE MR B, 451 R T AR
AN, EWERAET RanGAPL Y- F AT & A7 5 40 iy e
PR VA1 9330 < 1 S (E B (18 10 ki 1 w7 S e B da
A RE S IR AN TC RS B RE. 2R 2 ) RanGAP
(A SRAE, T RLRE TF AR TG T T . R R R 7R M
TREE R, WA HZ G A 2250 280, 40k
SR, FE AR L R T OFESE. BAR
RanGAP JTER G T3040 MA% 53 R 20 BARPLT A A
TS, (HEAT LITERA A, RanGAP 50 51 41 it 5 491,
XTRE A ) IE 8 R AN T .
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Ran ZZ % & L 7E 240 Mo b 9 /R FH U8R v R 15 31 &
T BB, fHN B ETRESE R R, Ran & HAEA I
HY DI BE H A 2 W 1 5 7 40 i ) kA s A 1
ST EEA LA Ran ZKIGETESNY) I BF5E 45 3 v LI
PR SR AE R K. e MEERE A, Ran J2
— R RN G A, FrUEMREY Y Ran
B9 32 B [ 58 Ran Q0] 8142 240 A B I 464 7, AR
M EAR B T HLE  AE . BT, X Ran 4545
H AR I A TR B BE. B Ran 4558 H A LI
FIXF 2 AT B9 Ran 4558, W1 RanGAP, RanBP %5 195
DIREBR ST P REE 44 T f% Ran (UYEFIMLEL. Ji4h,
YT Ran 7EAR ) 4 M D RE A 4 S 98 i/ 25 32 3|
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Functions of the small GTPase protein Ran in cell cycle regulation

LIU PeiWei, QI Ming & REN HaiYun

Key Laboratory of Cell Proliferation and Regulation Biology of Ministry of Education, and College of Life Sciences, Beijing Normal University, Beijing
100875, China

RAN (Ras-Related Nuclear Protein) is a small GTPase that hydrolyzes GTP and plays a role as a “molecular switch” in cells.
According to research using yeast and vertebrate cells, the functions of Ran include two features: for one, controlling nuclear-
cytoplasm transportation during the interphase stage, for another, mediating spindle assembly in the prophase and the rebuilding of
nuclear-membranes during ana- and telophases. Although little is known about the function of Ran in higher plants, according to recent
research in modal plants, Ran was found to control the cell cycle in several cell types. Particular research has indicated a relationship
between Ran and the auxin signaling pathway. Consequently, the functions of the Ran proteins between different species are
essentially conserved and show specificity.
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