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Research advances in nucleo-cytoplasmic transport proteins of plant viruses
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Abstract: Some plant virus encoded proteins contain nuclear localization signals (NLS) or nuclear export signals
(NES) that mediate nucleo-cytoplasmic transport by three types of transport proteins: nuclear import proteins,
nuclear export proteins and nucleo-cytoplasmic shuttling proteins. Virus proteins containing classical NLS are
imported into the nucleus by recognizing the host nuclear transport receptors Importin o and Importin 3, whereas
the XPO1 protein mediates leucine-rich NES-dependent protein to export from the nucleus by involvement of the
host Ran protein. The plant virus nucleo-cytoplasmic transport proteins get in and out of the nucleus to regulate
biological functions through the host transport mechanism. Such functions include meditating nuclear import and
export of the viral genome, local and long-distance virus movement, resisting host-induced RNA silencing,
controlling virus replication and expression, regulating transcriptional activity of host cells and development of the
disease phenotype. This review presents an overview of research advances in nucleo-cytoplasmic transport of plant
virus proteins. We have mainly focused on types of nucleo-cytoplasmic transport proteins and their NLS and NES
motifs, mechanisms of action and biological significance, and the host protein- mediated interactions.
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Jpi B J& 1 B B S 3 W 9 B (Sonchus yellow net
virus, SYNV) S5 [{1#Z AKX 5% 5 1 N (nucleocapsid protein
N) P20 S0 993 25 R 28 At A il e 5 - P
¥ Y10 (Tomato yellow leaf curl virus—China,
TYLCCNV-Y10) %5 (¥) BC1 & 4 ™. 1Y 3¢ B 5% 25
(Cocksfoot mottle virus, CIMV) % [{] 4} 5% 25 9 (coat
protein, CP)™", B4, &4 JE# 45 45 % 5% (Turnip
crinkle virus, TCV) [ P8 2 1 ™. W3¢ B 0 f= kY
J7i 2 (Beet black scorch virus, BBSV) [{]12 3l & [
P7a ¥, TAAEE A i # (Potato virus A, PVA) %41,
1K a (nuclear inclusion protein a, NIa)"" ) &
IRl it 37 ik 4% i 7 (Bhendi yellow vein mosaic virus,

BYVMV) (8 5% J5 & BRI B4 7 2 & .
FRREmBED (WK 2), BdERiE,
SENTTAHM i B [, an g An U 25 (Tomato
leaf curl Java virus, TOLCJAV) f#] V2 [ "™, X4
WET I BYVMV 2511 pC1 25 Y. 5L G L6
Jpi 7 (Cowpea aphid-borne mosaic virus, CABMV) ]
HC-Pro (helper component-proteinase) & (4 ¥, &4
IR BE 5 A H 434 (Tobacco necrosis virus
A Chinese isolate, TNV-A®) f] P6 & 9 ",
FEREERFRED (WK 3), HEREFR
T2 B R R A RS 2 TR B T, G A AR I B
(Alfalfa mosaic virus, AMV) ] CP ") 1% 4 %95
# (Groundnut rosette virus, GRV) f) ORF3 5 4 "%,
Fg /NG 95 (Squash leaf curl virus, SLCV) FJ4% )i
ZE M A (nuclear shuttle protein, NSP)"”,
AL, A LY R B R A s ik 2 52 B
HAME E R, a0 SYNV (1) P "?Elﬁﬁi%ilﬁm
AL EN ), (HMFEEN EAR, PHEAMA

1 —LEEYRSHRIAZEBRZBAES

=R AN = MENE 5
T 32 B (0 FE 45975 5 (Beet black scorch virus, BBSV)P” P7A "RRVRSR"
CP ‘KRNKGGKKSR'"”
LRE 55 (Potato leafroll virus,
T, 44 B 92 TH-55 75 (P leafroll virus, PLRV)™ CP "PRRRRRQSLRRRANR™
T3 5 BG4 95 25 (Cocks foot mottle virus, CMV)” CP NLS1(#58): “QPGGRR
RRRGRS™
NLS2(#:5%): 'MMVRKG
AATKAPQQPKPKAQQQ™

JK B A8 S IR % 25 (Rice tungro bacilliform virus, RTBV)™! CP NLSI1: "’KRPK"**-*KRK"”

NLSz:744KRK746_758RRK760
%% 5 B 16 35 (Mungbean yellow mosaic virus, MYMV)> CP NLSI1: *KR*

NLS2:*KRRR™
I F AR B (Turnip crinkle virus, TCV)™ P8 NLSI: "KRKK”™

NLS2: *KKR-*KKR*
TK % B 45 SR 479 7 (Rice black-streaked dwarf virus, RBSDV)? P8 “KRPNDPINHRKTKK™
JHEE IR LI 75 A [E 43 254 (Tobacco necrosis virus A Chinese isolate, P8 "RGRARSSEGKK™

TNV-A9™
%31¢BJp £ (Chrysanthemum virus B, CVB) pl2 “RRRR™
2% A BE /5993 #5(Orchid fleck virus, OFV) ¥ p pPPKRKH"
5 JTUAE 75 5 (Cucumber mosaic virus, CMV)P” 2b “KRRRRR”
T B SE B M5 EE(Sonchus yellow net virus, SYNV)™>* N “*PSRKRRSDALTTEKPKK*"
T 4 B 455 B (Potato yellow dwarf virus, PYDV)™! N PQKRANEEAPPAAQKR*™
F ALl s EE-rh 2> B 40Y 10 (Tomato yellow leaf curl virus—China, BC1 “PALAKKK"™
TYLCCNV-Y10)

4 AJ 5 (Potato virus A, PVA)!'"” Nla NLS1: ‘“KRQRQK’

NLS2: “KKGKTKGKTH™
DUt 3 k46 1H-75 2%(Bhendi yellow vein mosaic virus, BY VMV)!" C2 ""KVQHKEAKRVHRRRR®'
FH 32 PG 7 B4k 9% 75 (Beet western yellows virus, BWY V)™ PO
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76 A% - TURE 955 25 (Tomato leaf curl Java virus, TOLCJAV) ! V2 “LAVKYLQLV?”

1 [R5 Jhk 1€ -7 25 (Bhendi yellow vein mosaic virus, BY VMV)™ BCI1 '“LEEDIIHMVDI'"

K M7 75 (Okra leaf curl virus, OLCuV)™ BC1

FAAE 1 H-37 5 (Cotton leaf curl virus, CLCuV)™ BC1

FEIE [Tk # (Malvastrum yellow vein virus, MYVV)™ BC1

JU 2130 2 Jho5 7 (Ageratum yellow vein virus, AYVV)™ BC1

HI 5 44 165 2 (Cowpea aphid-borne mosaic virus, CABMV)!'" HC-Pro

2SR B8 955 75 AP [E 73 254 (Tobacco necrosis virus A Chinese isolate, TNV-A%)"*  P6 STLEPYFAILILILAILVV®'

=3 —LEYHRSNZRFRERRZAANGLES

i B BIREFEREN ZEMET ZiihE 5
7548 2 (Alfalfa mosaic virus, AMV)™" CP "KKAGGKAGK" *“LRSLIVGLF*"?
5 77 HHy 1 JTUHE 7 25 (Tomato leaf curl Java virus, TOLCJAV)®!  CP NLSI: ‘KVRRR™ *SLKIRTY™
NLS2: “RKPR”
B SR B 75 A [ 73 BS ) (Tobacco necrosis virus CP RTPEQQVEIDQ NES1: “RPIVPK®
A Chinese isolate, TNV-A9)!"" RDARRLARGR* NES2: "LAGISDLYSK
YRWLSCEL"’
T S BH 75 B2 (Squash leaf curl virus, SqLCV, SLCV)!' BRI(NSP)  NLSI: ®KRSYGA  ""VTKRVVSLEKD
ARGDDRRRP” TLLIDLHGTTQL'”
NLS2: “PNRTRTYIK”
1845 A% 5 (Groundnut rosette virus, GRV)! ORF3 'RPRRRAGRS “SLLPSLLNTL"®
GGMDPR'*
Y 5l 21995 75 (Tobacco etch virus, TEV)™ Pl “LTHGKRRKVSV  *' LTFGSSGLVL **
NNKRNRRRKV'”
HSEIRBE 3 k7 75 (Been tecrotic yellow vein virus, BNYVV)®?  p25 KRIRFR” '“VYMVCLVNTV"®
T #4253 T 5 25 (Potato mop-top virus, PMTV)P'™ TGBI ""HRVKKD'*#1*’FRTN
NNKKTQNWKPRS™
/NFE B Y 5 B (Wheat yellow mosaic virus, WYMV)™® VPg PKEKRKK" '"“IKDDKGTAHRMDI'*
7 B 3% 8 [ 9% 2 (Sonchus yellow net virus, SYNV)P! P
T R € 1175 22 (Abutilon mosaic virus, AbMV)"? NSP

REF4uaRz ' NS5 5% (Wheat yellow mosaic
virus, WYMV) [ VPg (virus protein, genome-linked)
BRI W E AL T A%, EAERG WYMV (1)
20 U A% S s o U5 TRIBRAE I 2 (Abutilon
mosaic virus, AbMV) 1] NSP B RIA R H e A7 7241
HuA%, {5 4471518 5 H (movement protein, MP) f,
NSP 5 for 75 i i 1,

2 EYFREEENEEANZELES

2.1 BBRNES

EEZA A, NrFIEARYET A B
B NG MR, AR 4 B KT 40~60 k1R
Sy TR A B shis i A Ae i A Az 1Y
T I 2 s kN 40 BAZ 10 B O SRR T

¥ 7€ 15 %5 (nuclear localization signal, NLS), il
NLS 5% iz 2 A BAEH, @dxlE 6%
(nuclear pore complex, NPC) #E NMfIf% . 2 ihZ e
{7155 (classical NLS, cNLS) A E T EH T N
T —JENLS, X A] PLor A — & (monopartite)
FNXL 43 (bipartite) P25, H.— % NLS & & ¥] 7F
FE MR 99 B 40 (Simian virus 40, SV40) K T i Ji &
P, I8 — B S B B 2 R IR Y A1 HE A T R
FARSY P51 K(K/R)X(K/R), X A LLZFR Dy E BL4b
AT R & IR " WA 8 NLS £ P B M 2 3%
P& A m 1] TLAS B LA DR 57 10 2 55 58 P b 1 T
J5 Fr A AR RK(X),0.,RRKK™ . ZE R 475 7
& B A RILIX P2 NLS, W TCV [1ia 5 &
H P8 AFAEM S NLS : — Mg T — M NLS, H
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KR ILMRF 5N "KRKK? ; % —AN@ T X4
NLS, Jefsa Fm o1& PKKR® fil “KKR*™,
22 EHEILES

A A i ey DLd A A RS S
(nuclear export signal, NES) 5 #% iz 52 18 B {E, M
NPC Hi#%, il T4 )fi. NES B IKTE 1995 F 4
KIL, J&5r WAFAET HIV ) Rev & H . A2 cAMP-
TS ) B BB F0 1) 2K 1 (protein kinase inhibitors,
PKI) FTUE ) %% 5% [K] ¥~ TIIA (transcription factor 1A,
TFIIA)H 1) — AN/ IK B, KB R Bh 8 1 28
AR, e T M e KON R R B R R E
e E R A B K IR, T B N E &
SRR H (S5 (leucine-rich NESs)'!, i
N LXXXLXXLXL, X fI%H AT eA4sfk, L]
DL HL AR B K 1 2 B IR, 4R o AR
AR M. R YRR LR
5B T IXFh NES 222, 41 AMV [#) CP L) NES
Jy *“LRSLITVGL™™™", TNV-A° f] CP ] # /> NES
H rh 2z — % "LAGISDLYSKYRWLSCEL™!™, it
Gh, WAELE AR SR K NES, #1 TNV-A° [£] CP [
55—~ NES 544y "RPIVPK*!'Y,

— LU ) B (1) &R (1 RN NLS Fl NES,
EA] b X 2 B 1 5 R 2 AR T M A R 4 g o 2 T
7 IR VAR 11 0 (Nl A it OF /S 17 P
Sharma 25 " 3 TOLCJAV f¥) CP i) N 34 %> NLS,
Bl "KVRRR™ A1 “RKPR*”, C i A5 — /> NES, B[
LKIRIY™,

3 SmREERRREEHEXNFTEES

3.1 BERFEEZE

W 18 R ARAE R B B U e ia i AR Th R
PER, G5 A E A (Importin) A% tH &
(1 (Exportin)™. % H N\ & (B4 A IRWE A L1
BEAES, MNMKRYWEAREAZ. ZatE
Hg &R EA LR ES, R EB
Bl B AN 2SR E
F AR S N R B el R B R O SR
7], #%¥%ia 2 A& 7] )y Importin o Z e A1 Importin B
Ko
3.1.1 Importin a
Importin a & —KEEH N FH A XL EALE 5 1)
BB N A I B R P, B AN G
Br e SRAKPER) C o, DhREARFA : Hrfa)2E —4> NLS
giatl, &4 10 M ERECE SR Armadillo (ARM) 45

M4 &4 1BB 45893 (Importin B-binding domain)
] N- ¥, BE A DL 45 & Importin B, 5 7] DL 45 &
Importin o H & ¥ %] ] ARM. Importin o £ #% Jii
HFragiETh T UEAELREAREMEDS
Importin B A% P, HI45 4% Importin B ANRE ELH245
HIRY), FTEIRY 5L EQERE S, Importin B 45
GHkED, MWmEBBGEK. Importin a X% A 7
i AT RE LLE IR SE, H C- ui Al N- i #l R 4 & A
[ R S R 1 oK e AR B, k4, Importin
o ThEERA UMD, EREIFheaRIT &
/1> 94~ Importin o (&R B, KRG R I T &b 44,
AEMWAFRBLT 24 (NbIMPal fil NbIMPa2), /)
KRR T 24 P,

CAWTFLRE, FRLeri Y i s S5EY)
() Importin o &4 HAE, M A4H4#%. Herranz
2t U1 58 3o e 5 XU 2% 38 F1 531 9¢ ' B b S 56 IE W
7 AMV [f] CP §& 5 %L B§ I+ 1 Importin o & 4 AH .
EH, (a1 #2E B AMV 1) CP §E & #i Importin o i3
NI s 534K PMTV ) TGBI1 2 [ fgid i
FHN iy 25 44 450 5 A IO 1 Tmportin o 85 F B/,
Mz iE AN BY. 4 BETERAS FCAH A Importin o 5
DRI 2= F#AIK TGB1 FEAHMIAZ AR R &2, IR/ 55
EHHRER, HIPmaEn fgtiashaef B,
3.1.2 TImportin

MR8 #1277 [ AN [E], AT LLKE Importin B 51
A =3 KRR TR e s ik N4
Rz N2, 4 Importin Bl 5 55 K EN TR
Ve ia M 2R, e R E AR ]
(Karyopherin receptor, CRM1, exportin 1, XPO1), fE
N, BB, Y. UM, FLie A ) R R
XPOI ReREF IR S & e 2 B2 1) NESs, fEixX L)
Pk, XPO1 341 [ Y5 i 1] 42%~50% 7 ¢ 5=
KRN SR B A%, NN IRV IEH
(0 1) 3638 %248 Y, Tmportin B tB 7] Loy N =4
ZERJEAL - CumBe S A IR E BBk EE s
HEAT = 5 25 6 538 5 25038 4 B mT LLES & AN [ 1)
Y s N i /& Ran 45 & 45 /48, 44 4% Importin B 1] LA
H# R A IS Y NLS Bi#% NES, A7
L E AR B . A, Importin B SR R Y
iR 2 REOK, #GEREARE, fEMEIT
Z/DRILT 18 A Importin B EE K P, 5L 4L A ) 955
B )8 Ao e S 5 M A Importin A R AEAH
HAER, Tk NECE A% . W1 TNV-A° (1) CP
[¥) NES2 52 %] XPO1 #2488 [ i ieia iz .

I
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3.2 Ran

Ran (Ras-related nuclear protein) s& —Ff1 /N 73
)G #EH, {E Importin B F AT 1 & H B
Jii e R EEL T EH, Ran G855 GTP 53
GDP %54 ik 52 ] Ran-GTP 5{# Ran-GDP &3, ',
Ran 7E Ran-GTP [ ¥ 7% #& H (Ran-GTP-activating
protein, RanGAP) F1 4§ Bl [A -¥ (Ran-binding protein
1/2, RanBP1/2) [ #5 B~ fg 1R 40K Ran-GTP /K fig
Ran-GDP. Ran-GDP 5 Ran P04 57 i [K] T~ (Ran-
guanine nucleotide exchange factor, RanGEF or RCC1)
MEAERG, SRS Ran-GTP ™, H1T- RanGAP
F B E AL AE KL B AN, A S A B b, T
RanGEF & 7 fE A M iz W ) e to R 2H 8 H H2A |5
H2B |, Xffif5#% N Ran-GTP [k & 2 /2 g b1
[t 500 £i%, ifi Ran-GDP M AH 2 ", BI4H g% A &
FLLL Ran-GTP W UAF4E, 40 5t b 3 D Ran-
GDP [T AAAAE, XA FE 22 9 8 A BT IR A%
By s iRt T ORIE. M 32 4& 5 Ran-GTP [
MRS, PESEE, AR SR
R E A, TRASG RS T %145 Ran-
GTP [ 36 F1 S AR AR Bo 4m /K R 250 8 AT IR % 25
RTBV %G # AL 5 MYMV [ CP™, LR
FER R A R E Sy B4 TNV-AC (¥ CPM, B B
FE A5 55 BBSV [ P7a” 25 2 (9 AR I F A Ran
5 >,

4 EMHEESEBRRE ST

41 BARZHZEMNESHNERREEHLH
Importin o F1 Importin p *” £ 5 &4 4 il &
PAESHEAANZERE. B, Importin a {F vk
SLEHEAREIRA NLS Mg & “¥” &H, il
it HIBB &5 #3845 & Importin B, JEZ2 5 134 -Importin
o-Importin B” =JCE 5. Importin B g5 NPC &
FAIAER], (= c 2 &Yt NPC i AR,
FER W T Ran-GTP fg45 & Importin B I 222 H A4
%, A HBTH Importin o A 52 “Y, Importin B
5 Ran-GTP 1 & (19 & 4 4 7T LA [5] 21 41 i 7 2,
Importin o 7£—%5 85 W% L& H 2 (nucleoporin 2,
Nup2) FIR PR G 1 (carboxylesterase 1, Cesl) ff)%ifi
BYF, SEETHEANMR *. BBSV [ P7a P, TNV-
A° ) CPM S — by 83 2R (1 #8fE 5 Importin o H.{E,
HEM AT e 2 KPR Z s A N A%
42 ERREERNZMLESHEBREZSHLH
H XPO1 /2 E & ad Bz b E 5 En

RS L FE T 2 Ran (03 5. fEAIO N, #%
Wit 24k T B 5 Ran-GTP 454 5 A4 e IR A 3F 45 &
B NES [WEY), TR “#% 324k -Ran-GTP-
JY” = RAR g NPC it N4l )it 5, B4 Ran-
GTP /K fift 4 i Ran-GDP, = ARMRAK, JRYB I
NERAR P . 405 1) Ran-GDP 7ERZ 4418 K1 2
(nuclear transport factor 2, Ntf2) 1) #5 B '~ = 5 %t i
EAM, 5N RanGEF M HAEH, #7574 Ran-
GTP "+,

XPO1 415 1 8 i i i o 72 ] DA Skt 25
% B(leptomycin B, LMB) A7 i i, LMB f¢ B 4% 45
& XPO1, Mif#idl XPO1 55 NES 454, SFEUR
VIR AR REZ S H Y, 10 BNYVV () P25 A
%4 Th RE st 2 b LMB ) 2

5 EMREEERREEHNENFENX

5.1 N SHREEFEENZMANZS L

Xt WAL XA B oK i, W SLCV ) NSP
A PN NLS 1 — AN NES, 45l s — A~ 51— 7Y
NLS. — X4 BINLS, BLRE—A & & & R
NES ; X T8 70 XUER R R U, 41 ToLCIAV (1)
CP & P/~ NLS Fl—A & & A MR 1 NES™,
It NSP 1 CP 5 FL A7 75 200 ffa A% R 20 ff J o 28 4% 1 Ty
fe, HEAM1#Ee4 & %4 DNA, FrLlREN Fh &
FERAH NG LAz, RAERSMEH, I
AN A2 %, AT 25 g mizsh ©,
52 HIFEAMBAIRNATER

T W) 15 B I G 5 T DL B B R R R T
ER (post-transcriptional gene silencing, PTGS), H F
BN - &AW E R/ RNAs 535 32 41 i (1)
—Heig S s, S TERCRNA I F IR E & &
(RNA-induced silencing complex, RISC), RISC X #g
R A IF 45 A B RNA TR LU0l B, ok
B B A Dy R T R AR R AL H R R R AR
PTGS, MIHE$L1E FHIBTHEAT )9

it 78 KB CMV |1 2b & H A BWYV [ PO £
H#B & PTGS [ 1. 13X M & B &R Be 0% € fr
TaMk%, EAN1E L R 2 RISC H ) —Fhae
fig U] % RNA | 5 % & [ i ARGONAUTEI
(AGO1). 2b REfEHIH] AGO1 [Y)EEME, 1 PO N
g1k AGO1 W Reff, S ZHR AR R AT ET 3 X0
7 RNA JUTER. 4 2b B9 NLS R4, WA fg i s
TYIZ, HEAAHEA M PTGS Wy, w]
DLEE 1 A% 58 B T3P0 37 32 40 M f5 20 1) BE R TR
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/E\-ﬁ%g,ﬂé\‘i [5,27,44-45] .
53 NEREKESEMRAREE

J93 73 A% 55 [ BT RNP (ribonucleoprotein, RNP)
RMBRKESE KRBT LFER, 17 RNP
TR T B4R AT YgEa L —FpEE
A EE, R —FRNAZ&EA, @it
¥z HE N T S 1T LSS A0 BE ) RNA, R
AL ICAE &R A . GRV 4w ORF3 &
EHANE S RERNLS Ml —N 5 & m R i1
NES!", [Kt, ORF3 fEAMIRGIFH L5 & LT 4EE A,
el A N M T, i Bh RNP ) R, Wi
PRz A B HUTER, FTRARH IR GRV (K FE S
8%, (ESRAN 2 R M A 6 8 ) B i i e s g B
54 PATHFEMEERIEM

RBSDV ff/MZ 0 ER P8 J&— M4l A% 2 7. 1)
WA, % LU0 MR RETE R R R Ak,
B %5 E A A B SIS . ATRERIMLEE 2 P8 #E 4N
A% Ji5 A PHL A 25 DR 5 5% 526 W0 I T 1 B B A1 L0
1[? [24]0

CVBHjpl2 HEAR — MZEMEH, &H —
AN 8 L T AU B A (B 465 M 3, 3R N 45 A 3
AN AT ATE p12 (1988 48 25 04 S8l A7 76 I 58 4 Hh &5 &
DNA, EHEFELE A RNA B A IEER, M
pl2 B H#FERN T HIhfe . T M%) pl2
AEJE T AR 1R A5 MR S R S S — B /R -
I - Wi s IR (bHLHTF) M E A B8 7
M EEANE A ERE, Fik, BXAEAGH
AN pl2 LiAEA upp-L. upp-L fig {2 i 5 34
R FIER, FRMG 5 Bl 7 R, e
YL B A AR A3, AT AL A K P
55 PIERENERIRFIA

AMV [] CP B A& & i B2 ) NLS fil'g & 5%
RN NES, CP [y B nl LA 8 1 2 6, K
WP TT AL RES S R ], R B A BT kg
AMP CP 5 F A% E NS 5 BT RA, 24019
FEH ", TEVH Pl EARL—IMERFREA,
MMUEH—ANES, BEHREMTZKFH,
YR, Pl 2t NGMAZ I e T4, Bl
Jei S4B TF A A% 52 A T 4 R T O S A AR L
A2 86 3R A P1 B HE &R (1 0 A R, TR T I 7
TEV B 47 M fEd, PlLAEREMEEAN
%ﬁi [48]O
5.6 Z5RBERBIFK

BNYVV RNA3 44 p25 EHHAF —1NE S

TRl = LR 1) NLS Fl—A XPO1 /31 NES, if
BCAR p25 [ RE AL 23 5 A B R R 0 2 . #E R
BNYVV RNAI F1 RNA2 [ 0i (%8s, ot f &g
B2 #1448 2% B (chlorotic spot, CS), {H [ i 4 fif
RNA1. RNA2 Fll RNA3 [ i F ) 4> 7= A 5 20 i
AR X BT (yellow spot, YS). XF RNA3 i#f 17 R 4%,
15 31 5 O T 4 M A% 3 AT (1) p25 AR . 5
A5[f) RNA3 5 RNA1 fil RNA2 JLEfbFoita e, i
R p25 BB AL T A M (1) RARAR, SRR
M8 A7 T A0 B AZ P R AR, T2 = AR IR BEBE . T 8
LT AL I = AR AR, Horp— AN = AR AR A
BE, HSANHA S = AR AEBE . IX AT RESE T X
PP AESRFEBE (1) p25 ARG M A, S EfE
FPESE 41 DNA, SEgfstr: B,

BRI 75 11— L B 1 5 A R FH 2 8 1A% iR
B HLARIEHT AN B i ™, (HR LR EI A
T, SHAUREMESHNEDEDT
Importin a.. Importin B F1 Ran 525 4 i 19 35 Bk A
MR, TR S SRR RS S S B A AR
XPOI1 F Ran P/ 3 Nt 40 A% . A0 5 1) &
FURAMUZ R i WL A 2R, T BRI M)
AEVIEThREMAR ZFE, A0 mT A 30 5 2 R A (A%
ANFRZ S H . HRPU AT E 4085 201 RNA JTER. A
SR KIE RS & RGZ G W E AR S
TEE. IR R AN R RIA . S 5 ERER Y
B . A, TERFFURE AN EEAR T A R I A5
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