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Dual pathways of importin o/p and importin p mediate the
nuclear translocation of the structural protein VP1 of
Junonia coenia densovirus

PENG Qian'?, XIE Tian', QIU Xinyan', CHEN Zhenzhong'?, FU Yue'?, CHEN Zuwen"*"

1 College of Biology and Agricultural Resources, Huanggang Normal University, Huanggang, Hubei, China
2 Hubei Key Laboratory of Economic Forest Germplasm Improvement and Resources Comprehensive Utilization,

Huanggang, Hubei, China

Abstract: [Objective] We explored the nuclear translocation dynamics and pathways of the
structural protein VP1 of Junonia coenia densovirus (JcDV) in the epidermal cell line HaEpi
derived from the larvae of Helicoverpa armigera, aiming to provide theoretical support for
clarifying the assembly and proliferation processes of JcDV.[Methods| The wild-type and mutant
plasmids of VP1 protein fused with green fluorescent protein (GFP) were constructed and
transfected into HaEpi cells. Subsequently, the subcellular localization dynamics of the VP1 protein
were analyzed, and the nuclear localization signal (NLS) and key amino acid residues of the protein
were identified. The importin genes expressed by HaEpi cells were cloned. Subsequently, the
plasmids of importins fused with DsRed2 were constructed to analyze their subcellular localization.
The co-localization and co-immunoprecipitation (Co-IP) assays were employed to analyze the
interactions between VPI1 protein and importins. [Results] The VPI protein was located in the
cytoplasm at 6 h post transfection, and then gradually translocated to the nucleus until 48 h. The
NLS of VPI1 protein was located at 325-EGTKRKADTPVEEGPSKKGAH-345, among which
K328, R329, K341 were the key amino acid residues affecting the nuclear localization. The
importins Haimpal, Haimpo4, and Haimpa7 were located in the nucleus, while Haimpp1l was
mainly located around the nuclear membrane. The co-localization and Co-IP results indicated that
the VP1 protein interacted with Haimpoal, Haimpo4, and HaimpPl but not with Haimpa7.
[Conclusion] The structural protein VP1 of JcDV can be translocated into the nucleus through the
dual pathways of importin o/p and importin 3.
Keywords: densovirus; structural protein;
translocation pathway

nuclear localization signal; importin; nuclear

e IR e W vk A% #F (Junonia coenia
densovirus, JeDV) & —FICEE . B F ik
XTFREYLEE DNA R TE, SRAN/INR R RN B
VRS e #2299 75 & (Protoambidensovirus) !,
JeDV Al fz GL i H A Ry 22 R e, anAges
E(Helicoverpa armigera) . ﬁﬂréﬁ(ﬁﬁﬁ(&)odoptera
litura), HEHOTTRLIK(S. frugiperda)Z540), fdi 2

B AR . R REFHLUR ARG,
2 IR R i S AR BN R AE T, JeDV 5
AR 6 032 MIRAEARFIHZHIR, W& 44
FF 5 524 (open reading frame, ORF), ORF1 i
1 34 (leaky scanning) /7 X gmhth 4 451 H M
(viral structural protein, VP), H VP1, VP2,
VP3 Fl VP4, BATTHATHE B R E AR I, AR
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BEARIGFA) A2 JF H IR 1:9:9:41
(1 LL 2026 B 5 A 60 AN A 7E! s ORF2,
ORF3. ORF4 43l 4t 3 A~ 3E 25 #4 2 1 (non-
structural protein, NS), H[J NS1. NS2 Fll NS3&,

WRAZ R T R g E A S S A P
FE AN A% P 52 B DR 40 0 & ) S 10 e
I B 1) 45 46 2R 1 7E 18 F2 40 it 3R T sz AR U L Bk
TR IIPAE . BB N 1 (endosome) 63k | i B 5
PRI 2 328 3% LA S AR 56 2% IC 45 T Tl R ¥ 45 E L)
REIIL AL S IR GE M AL B 4 i R
(epidermis of H. armigera, HaEpi)!" & — ki &
JeDV HIFHHYZ ML R, FFUESE VP1-VP4 B
SENL TR NS, e TeDV RS HI R, B
o B 235 1) B 1 A 20T DA AR L o A 1 2 A A Y
AT . SR, YER JeDV I KIS,
VP1 Wiz = A0 N H FTH AT

AR s WO T 40 i A% I AL
4 1K (nuclear pore complexes, NPCs), /N [ 7]
a9k BB NPCs HEA IR, REH
(>50 kDa) il it Ehizhin T XA, HEEA
B #5414 2 1 {5 5 (nuclear localization signal,
NLS) B NLS 3 4 i — B ok £ By i &
B PE SR AR AL (K. RYRELFF SR AL, Al 7oA
Z: MU NLS MR NLS,, Z08 NLS Wil —254)
A B3 7 (monopartite) NLS Fl XL 437 (bipartite)
NLS, Hi# )7 58 KK/R)X(K/R), Hor
X RORAE B A LR AR, A M 25 10 5 40
(simian vacuolating virus 40, SV40) K T #i J& )
NLS, HJF%1h PKKKRKV!'™; J5 % i )5 51 1
N (K/R) (K/R)X 0-12(K/R)3s,  An 3E P I 85
(Xenopus laevis) ¥ Jit & 1 19 NLS, HJ¥ %1 K
KRPAATKKAGQAKKKK™, H#, & 7F41/)
S B AHA /N BE B 20 SRR B AE B
ke SR REPE NLSPO221, fH 75 e A 2 W B
{UHiE Blattambidensovirus J& 475 2 NgR A% 0
7% (Blattella germanica densovirus 1, BgDV1) VP1
A 1A NLSH,

T M NLS SR I AR Iz 0
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importin o/f ¥ H AT, B A B Z K
importin o P45 S RPE MY NLS, K55
importin B L =0 AWk iz AP, B,
TEFL A P 2 48E ) importin al . o3, o4,
oS, a6, oF Fl a8t 7ERL AUANSRLE | HH 5T
Ik SO AN 2R A% E 4 FhIRIVEEE (1P, WS
FHIAA] importin o £5G A BT RS R HSEAN
NAFAEZE R Whh, A — LR Y &
NLS 7] B9 A 12 32 1A importin B PUHIIF45
4y, 18 importin B R AP, HAET, X T
/)N 75 R BE Y45 H4 88 LA B3R IR AR A
AIRIE S 2P, T A 7 W AR 7 G 454
FEHARSZ RN, JcDV /Y VP i
frFp g 12 i ie AAZAB AR A . ARS8 T
JeDV VP1 B ARZFEIZZIASHFE . NLS MO a A
fREEIE, IBHr T VP 5 ARE a2 R A EAE
M, WAz, A JeDV et S
AP RIS AR, DI HE R JeDV A0
HLiil(pathogenesis)FlIE H BRI 5T BEE FEht o

1 MR5rZE

L1 8RR, mESRHK

Fr % HUER 2 M B R HaBpi B 1L 7R K24
Bl 22 B A /N FLELZ B B2 A AP R
JeDV JE YL 5 [ TR pJeDV AR SC I A A7
£ % Gai %P7 M Y pie2-EGFP-N1 ., pie2-
DsRed2-N1 %5 8 FORL A S50 2 A TR A7
1.2 FERHFIFLER

Grace’s B HUANU I IR 5L . TIHLHE I marker,
TRIzol, ZEFK KI/RBHL(HEVABRA TR A1
1 (fetal bovine serum, FBS), 2 ¢ (Invigentech) 2y
A ; RNA $2HOK 5 & . PrimeScript FAST RT
reagent Kit with gDNA Eraser 5% 515 & . T4
DNA % 4% g . BRI N U 2 B BamH 1 |
EcoR 1 . Kpn 1, FAY TROGE)ABRAA
i CIL Y §7 W D T Y73 G Ew N e 7/ EL (Y L 47 W |
%, Omega Bio-Tek A FR /A ) ; 1-5™ 2xHigh-
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Fidelity Master Mix., K ¥F & (Escherichia coli)
DH50 Bz 5000, AEaTERVEYRH AR A BRA
F]; FuGENE HD Transfection 7], &ML
TV EYHAABRAT]; Anti-Flag B0, Anti-GFP
AL, LR E 2GR (L) A RN
Hoechst 33258 YLty . A ULTE 0 & (Protein
A+G BEBR 1), B o A fk W) B (horseradish
peroxidase, HRP)WRICIEHL R 1gG Pilk, iR
SREVEAR BN AR Wi sz vl . ¥
s AL 27 & Y (enhanced chemiluminescence, ECL)
ARG R, LR EEYRHATRA ]

MAEIHEFRAE, A RN R R A TR A
H]; PCRAY, #dpHLAAHL (M)A RAF; 3%
LR WA, (Gl CE R () AR A
H . RIS, 6 2 R Rk
HABRAFE]; B Xtb2E BB, Sk
ARk A RRA ],
1.3 LS ERUE

# HaEpi 4 a1l 2x10° ERD Z00E G
PR/ 1Y 48 fLAR R, U H K 0.5 pg ik s
1 uL FuGENE HD Transfection {7 /in %! 25 uL Jt
7% Grace’s BrFRHE iR A], ##HE 30 min, FiAb
100 L JC I i Grace’s KiFRIEIRE) s WFTHE
FEMALN RS20, FHICR PBS /OB YE 3 i,
RIGIMARARIFE 4 h; Bl & 10% FBS ()
Grace’s Fi R RER5 3% 48 h, H 4% LB W F &
15 min, HIA 150 pL Hoechst 33258 44 {1,k J {2,
10 min; F PBS ¥¥E 3 %k, il A, i AEOEE
FAE R WEII T
1.4 VP1NLS BJFU

%2 Yu 51951k, SR NLS Mapper (http://
nls-mapper.iab.keio.ac.jp/cgi-bin/NLS Mapper form.
cgi) P uh 0 48 /) s B BE v A% R 7 O R
Protoambidensovirus J& FrA 51, A5G EIE e 2%
ﬁ%:(Diatraea saccharalis densovirus, DsDV), K
It S ¥k #% J% 75 (Galleria mellonella densovirus,
GmDV), Fi4 H ¥k ¥ % 7 (Helicoverpa armigera

densovirus, HaDV), JE HR B 55 ¥4k 4% % 5 (Junonia
coenia densovirus, JcDV). 77 [C % ¥k 4% 0% 5
(Mythimna loreyi densovirus, MIDV), K & R &
Ik ¢ #% ¥4 75 (Pseudoplusia includens densovirus,
PiDV) VP1 Yy NLS. [A}, #H#E Pan 2521y )5
1, {8l DNAMAN 9.0 (Lynnon 2\ ) 4k £ %}
VP1 BRI 79 AT Z I LU RS, 3 #F VPI
NLS HRsy I 2 BE R Gk Ak
1.5 FEHFRRAE

A5 JeDV vp! J:H ¥ 51 (GenBank %555
KC883978)/r Ity % 5 GFP. Flag [RIHE Feis2 1 il
435K FORL VP1-GFP, Flag-VP1; FZ54 1475
TN 45 5, B e PCR. s 78 S5 H R
4 NLS fif 2 B P E A 22 B TR 1 P 22 1R 4
RASK, J7¥ES% Lin %53, D NCBI BioProject
database (https://www.ncbi.nlm.nih.gov/bioproject/)
K43 HaEpi 40l R R H Al (B x5 N
PRINA1242702), fifise % 4 AR BT A
Wilkia Z RIS 18 RNA R BUR 5% S35
& UL 4342 I HaEpi 401/l RNA Jf 5 i cDNA,
PCR ¥ 3 A% 5515 2 AR FE K importin al . o4 .
a7. I (GenBank %5535 XM_064042603.1,
XM 021341117.3. XM _064037122.1, XM_
021328329.3) &K, 4yl 5 DsRed2. GFP
fill G RIS B BORL, 2007 [EAHRDO 4
FHECA BRA w1 iE A R 5 R . A5 b fif
MG 1 iR,
1.6 FIEILITUES Western blotting #&5

¥ HaEpi 400 L 8x10° AN/ALIEF & 6 FLR
H 28 cCHE SR, WK H ¥ Flag-VP1 73 5l 5
Haimpoal-GFP., Haimpo4-GFP, Haimpa7-GFP .
HaimpB1-GFP [ fv 5% 4L 5 48 h J5 ] #¥% Y
PBS iVt 3 i, 4 °C T M 1 mmol/L K H JEfi
It 3 (phenylmethylsulfonyl fluoride, PMSF)) 4%
JLIE (immunoprecipitation, IP)Z4# K 4% 30 min,
12 000xg & .0> 15 min; #F BV S 0.3 pg Y
Anti-Flag FTal 6} B8 5 IgG T 4 °C P H i1,
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=1 KARPERISH

Table 1 Primers used in this study

Constructs Primer sequences (5'—3")

VP1-GFP Forward:
: CGGGATCCCGTCCACCTCCACCTCCAACGTTACCAAGAGTAGCTCCATTAC
Flag-VP1 Forward:

Reverse

Reverse:
VP1*NS.GFP Forward:
: TGACATCGGTGAATCTGAAAGAGTTTGTTCTTC
VP1R32A_GEP Forward:
Reverse:
VPIRPA.GFP Forward:
: GCTTTTGTTCCCTCTGACATCGGTGAATCTG
VP1¥33A.GFP Forward:
Reverse:
VP1RHA_GFP Forward:
Reverse:
VP14 GFP Forward:
Reverse:
Haimpal-DsRed2 Forward:
Reverse:
Haimpo4-DsRed2 Forward:
Reverse:
Haimpa7-DsRed2 Forward:
Reverse:
HaimpP1-DsRed2 Forward:
Reverse:
Haimpal-GFP Forward:
Reverse:
Haimpo4-GFP Forward:
: GGGGTACCGTTCCACCTCCACCTCCGAAGCGGAAGCCCTCGTGCGGGCCGGCGG
Haimpa7-GFP Forward:

Reverse

Reverse

Reverse

Reverse:

Haimpp1-GFP Forward:
: CGGGATCCCGTCCACCTCCACCTCCGCTAGTGAGAGGCGTCTGATGCTTGAGCTTG

Reverse

CGGAATTCGCCACCATGTCTTTCTACACGGCCGGGTTAATAC

GGGGTACCGCCACCATGGATTACAAGGACGACGATGACAAGATGTCTTTCTACACGG
CCGGGTTAATAC
CGGGATCCTTAAACGTTACCAAGAGTAGCTCCATTAC

GATTCACCGATGTCAAACGCTCCACATAACTCGCAAGGTAC

CACCGATGTCAGAGGGAACAGCACGTAAAGCTG
GCTGTTCCCTCTGACATCGGTGAATCTGAAAG
CGATGTCAGAGGGAACAAAAGCTAAAGCTGATAC

TGTCAGAGGGAACAAAACGTGCAGCTGATACTC
GCACGTTTTGTTCCCTCTGACATCGGTGAATC
CTGTTGAAGAAGGTCCTTCTGCAAAAGGTGCTC
GCAGAAGGACCTTCTTCAACAGGAGTATCAGC
AAGCAGGTGCTCATAACGCTCCACATAAC
CCTGCTTTAGAAGGACCTTCTTCAACAGGAG
CGGAATTCGCCACCATGTCTGAAAAAACTCATTCTTCACG
GGGGTACCGTTCCACCTCCACCTCCAAAGTTAATATTTTGATTGCCTGTAGTTCC
CGGAATTCGCCACCATGGCGACTGATCAAGTGAAGAACCGC
GGGGTACCGTTCCACCTCCACCTCCGAAGCGGAAGCCCTCGTGCGGGCCGGCGG
GGGGTACCGCCACCATGTCTGGTGGACACAAACATCGTTAC
CGGGATCCCGTCCACCTCCACCTCCGAATTGGAAGCCACCCATTGGAACAGATTG
GGGGTACCGCCACCATGCATACGGAAACGACATTAACAC
CGGGATCCCGTCCACCTCCACCTCCGCTAGTGAGAGGCGTCTGATGCTTGAGC
GGGGTACCGCCACCATGTCTGAAAAAACTCATTCTTCACG
CGGGATCCCGTCCACCTCCACCTCCAAAGTTAATATTTTGATTGCCTGTAGTTC
CGGAATTCGCCACCATGGCGACTGATCAAGTGAAGAACCGC

GGGGTACCGCCACCATGTCTGGTGGACACAAACATCGTTAC
CGGGATCCCGTCCACCTCCACCTCCGAATTGGAAGCCACCCATTGGAACAGATTG
GGGGTACCGCCACCATGCATACGGAAACGACATTAACACTTATAC

TN R 5B B BRI 1 P VD) AU 67

The underlined letters indicate the restriction endonuclease sites.

5 Protein A+G WEEREIEMFH 2 hy; FH 1P 24f# 2 %%E ﬁ»*}-’r

WTE VEREER 5 R, IMAVEMGH, 7K 10 min;

12% SDS-PAGE, 7F Uk k¥ . 135 ma F# 2.1 VPI RN SBRIADH
PVDF i€ 1.5h, 5% BIRHEFARR; # 1:4 000 B vpl KA % 32 5] pie2-EGFP-N1 25 2% 1K
i B L Anti-Flag, Anti-GFP fJT 4 °CHF 5 1 b, BRBUECRLE IR, I 45 SR s A SOk
%, HRPAHCHIEHR 1gG L 1:5 000 #6f, %5 WHEHY), 44 VPI-GFP. 4 H %% Y HaEpi
VEIEE 1 h; INAGE R BECL AL A B0 1 min, A0, FON[RIEFE S A Es . 458 o VPL
fefi A 20k 2 R Y UASA I A% THYE 6 h v TR ; 18 h 5 EZA T4l
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M, EOE BRI R AR 24-48 h il
BN Zeik g Wi (& 1A), 2B VP1 kA
2 5 B A0 AR T AR e i8 . i S Flag Brs
Filt & 223K 19 R Flag-VP1, ¥ H%% 4% HaEpi 40
Jfl 48 h J i FE, Western blotting 45 5 il /R BR 6
IE) FI A/ 89.9 kDa £cAii4h, K 2] 431
AR K ) — 2% (E 1B).,
2.2 VPINLS WEESXBIEBZE
vaK i

i 12k NLS Mapper 43 #1 Protoambidensovirus
J& BT A B VPL B NLS, 458 SR &a —1
4310 NLS % ¥ EXTKRKA(D/G)(S/T)(S/P)(A/
V)XE(T/G)P(A/S)KKG(A/T)(T/H), Hrp X 1t

A Hoechst
VP1-GFP

33258 Merge

0h
50 um

6h

50 pm 50 pm

50 um
————— [ —

s (ﬁl m

50 um

TR & IR AR, T R4 R il Pk & 3 iR 5%
(3 2), £UZJE VP NLS FEY) S50 89k
{57, HE—EH % JcDV VP NLS B | INE R
B S SRR S R AB R TR, % Y% HaEpi
AT 48 bl HoWEs, 455 R VPN 7EA%
[:F[i/g/;j%ﬁ‘, VP1K328A\ VP1R329A\ VP1K341A Tj—:‘d;z
SR A, (HETA TN AN VPIRPA,
VPIO#A 5 @ 0 T 40 M N, £ 325-
EGTKRKADTPVEEGPSKKGAH-345 /& JcDV
VPI1 [ NLS, HH K328, R329., K341 252 Mk%
FEN I AR LRI IL(E] 2),
23 AZEREZEEILMEE N 5T
¥ HaEpi 20 P 235 1 AR i is 52 R JE A

B

. & *
&
50 um 50 um ol &
kDa FF P

170 —
130 —
100 —
< Flag-VP1*
<Flag-VP1 89.9 kDa
70 —
55 —

Bl VPITHEEMNMESBRIEEN. *. LB Flag-VP1 .

Figure 1

Observation of subcellular localization of VP1 and detection of overexpressed VP1. A: The subcellular

localization of VP1 in HaEpi cells at 0—48 h. B: The detection of overexpressed VP1 in HaEpi cells (Lane
Marker: PageRuler Prestained Protein Ladder; Lane Mock: The blank control; Lane Flag-VP1: Transfected with

Flag-VP1 plasmid).* Modified Flag-VP1.
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%<2 Protoambidensovirus/E Ff &K 51 VP1HINLSTR; N

Table 2 NLS prediction of VP1 proteins for all members of Protoambidensovirus

Species Virus NLS sequence of VP1 Position (AA)
Diatraea saccharalis densovirus DsDV (NC _001899) ESTKRKADTPAEETPSKKGAH 325-345
Galleria mellonella densovirus GmDV (NC_004286) EATKRKADSPAVETPAKKGTT 326-346
Helicoverpa armigera densovirus HaDV (JQ894784) EATKRKADTPAEEGPSKKGAH 325-345
Junonia coenia densovirus JecDV (KC883978) EGTKRKADTPVEEGPSKKGAH 325-345
Mythimna loreyi densovirus MIDV (NC _005341) EPTKRKAGSSAAETPAKKGAT 326-346
Pseudoplusia includens densovirus PiDV (NC_019492) EGTKRKADSPVEEGPSKKGAH 325-345

DsDV. GmDV. HaDV. JcDV. MIDV 5 PiDV ) VP1 % 5% 5 73 Jill 2y NP_046815.1. NP_694830.1. AFK91983.1,
AGO32183.1, NP_958101.1, YP_007003825.1; T XIZF/RNLSHBHPEZ ARSI AL ; AA (amino acid) s KB & .

The VPI1 protein accession numbers of DsDV, GmDV, HaDV, JcDV, MIDV, and PiDV are NP 046815.1, NP 694830.1,
AFKO91983.1, AGO32183.1, NP_958101.1, and YP_007003825.1, respectively. The basic amino acid residues within NLS are

underlined. AA (amino acid) indicates the peptide position.

Hoechst
GFP 33258

Merge

® o
ﬁ) pum

VP1-GFP

"%?) um

50 um

VPIANS.GFP

50 um 50 um 50 um

VP1K32A.GFP

50 pm 50 pm

VPIRPA-GFP
50 pm

VP RB30A_GFP "
50'um

VP14AGFP

50 um

50 um

VP1¥34A.GFP

_ &

50 pm

B2 NLSHRASASEREIRY P15 FHIIE 4BREE L
Figure 2 Subcellular localization of VP1 mutants

with NLS deletion and alanine replacement.

importin ol . a4. o7. B1 53 W i%E % 2] pie2-
DsRed2-N1 75 g kv, $EECUSCRLIFI R .
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£ T AN 2 Wi A e s | N T
Haimpal-DsRed2. Haimpoa4-DsRed2. Haimpa?7-
DsRed2. Haimppl-DsRed2, 54351 iR F 4l
k%Y HaBpi 4006, 48 h 5l g, 450
7~ Haimpal , Haimpad, Haimpa7 237 T 40 i %
N3 HaimpBl 247 TAIMAZ IR R B, HAE40M
[ 5 AR A g s R B 3),

Hoechst
DsRed2 33258

Haimpal
50 um 50 pm

Merge

50 um

50 pum

Haimpa7

Haimpp1
50 um

B3 AiEzZ I A E AL 8
Figure 3  Observation of subcellular localization of

50 um

the importins.



PG S | BUEYAR, 2026, 66(1)

359

24 VP1 EANRBEEZHRNLELSH
$+ VPI-GFP 43 J] 5 Haimpal-DsRed2 .,
Haimpo4-DsRed2 . Haimpa7-DsRed2. Haimppl-
DsRed2 ki YL HaEpi Z#fd, 48 h J5 I A W
gL, 45 R W R VP15 Haimpal, Haimpoa4,
HaimpPB1 fA7E sk b3 & £, {55 Haimpo7 76
B AL E L8] 4).
2.5 VP1 SA#ZAEEZ KRR Co-IP 734
¥ Flag-VP1 5 Haimpol-GFP, Haimpad-
GFP. Haimpo7-GFP., HaimpB1-GFP Jiki 435l
%YL HaEpi 20 ffd, 48 h Jii ¥EAT Co-IP, Western
blotting 45 % & 7~ : VPl 0] i T Haimpal .
Haimpo4. HaimpBl & 1, {HRNHEHL T Haimpo?
H A, RWIER Haimpa7 4b, VP1 A 5H A4 3 Fi
NGB Z A EAE (B 5).

3 W5 E®
FBE DNA W 558 5 7618 35 40 B2 N 56 i g
GFP

VP1+Haimpal
50 um

VP1+Haimpo4 B8 t

'5‘0 pum

VP1+Haimpa7
50 pm

VP1+Haimpf1
450 pm

El4 VPISAZETZFHLEN

DsRed2

50

50

DA RN AC S5 e, I B 4 11 AR 8 1 2
TRTEHE A . R R R AR A B EIA MY Vendeville
SEBIRIE JeDV i FER 38 i K 25 1 (clathrin)
TN TR ASERE K (Lymantria dispar) 9
BN Ld652 N ., Zadori ZE2HIES: VP &k
Kb BBENEEE A2 (phospholipase A2, PLA2)
FEFF R T B A DA ST A (AR i 3R 28 S i L
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Figure 4 Colocalization of VP1 protein and the importins.
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Figure 5 Co-IP detection of VP1 protein and the importins. HaEpi cells were co-transfected with Flag-VP1

plasmid and a plasmid expressing GFP-tagged importin Haimpal (A), Haimpo4 (B), Haimpa7 (C), or Haimpf1

(D). After transfection for 48 h, the cell lysates were subjected to immunoprecipitation with Anti-Flag antibody,

followed by Western blotting with Anti-Flag antibody and Anti-GFP antibody, respectively.
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