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Fig.1 Western blot analysis of the fusion genes expressed in Vero E6
cells. A: 1.
expressed; M. Protein Marker; B: M. Protein Marker; 1. DsRed2

AcGFP1-N protein expressed; 2. AcGFP1 protein

protein expressed; 2. DsRed2-B23.1 protein expressed.
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Fig.2 The co-localization analysis of fusion proteins in co-transfected Vero E6 cells by confocal microscope. A: AcGFPI proteion; B: DsRed2

protein; C: The merged image between A and B; D: AcGFP-N protein; E: DsRed-B23.1 protein; F: The merged image between D and E.

3 it

PEDV CV777 N & & i R 75 19 245 4 2R
FIZ— K 441 A SRR, S b 2 S R 4 1Y)
BEMR AL EH . AT, AcGFP1 Il DsRed 5l %
S7 i il = = [ e < S 7% PR 211 O S O 3 S ]
AcGFPIL-N fili & 3R i85 H K/ R8T kDa, 3 B¢ fv )
M, A R R s S A A e R B23. 1

e ALRRAIE , R N 2 1 7 2 20 A% 1 25 40 K
0 MO R A . B TS 200 PR 5 R 240 YA 2 TR £
S 1z 2 @ i3 # fL &2 & & (Nuclear pore complex,
NPC) R #EAT Ry, M AZ AL E & R R iF e 7 A/ T
40 - 60 kDa % 5 [ 7E 20 Jfd 57 A0 40 i 2% 2 1] B 3l
BB TR 760 kDal 8 M =, i 28 08 2o 45 5% 1
BIRE AW HT ES i, W HAER s RN
rh i B RS B R A U B AT 1 A S AT
Z 1) ) AR AR FH R A 5 5 32 2 1 7 40 T3 R 240 i A%



646

Maojie Lv et al. /Acta Microbiologica Sinica(2011)51(5)

ZI W R s, X S fE S EENE Y
(Nuclear Localization Signal, NLS) 4% {5 {ii {5 &
(Nucleolar localization signal, NoLS) #1#% % i {5 5
(Nuclear Export Signal, NES) "',

FATHE SR AW 5T T AR B N EE 1 A 2 4
MR B — gk b I N R S B — s
PAE 5 5 2R B A VR ROk aF A 40 A v, T N
HE RS R RO SR AR T Xk R R
W BLAE 5 MAZEALE S I EE A 5. Ko
FH N G B (S OS5 5 78 2 40 i
M (8iA) , 2 5D ae i JE 7, F kA 4k 9 7%
il WA S — s EA R I, s
20 J6 SR S0 40 O T RN T RE RN 35 S A R T
WAHEN N R AR P R & 5 &
1 .rRNA 5 tDNA [ 4 B 4E H K & # 19, Chen %
WFFEHEWT SARS-CoV N B (1 5B HE N F 4 EN
MR A O, T e S A rh R M
R (P S KR ] S

A AE 7 T Al M i b, 2 05 S 7 35 3 e 2% 8 1
BEN KRB — A0 S A, R — AR —
A WALEE o A ALAEAE T o0 2440 f 0 1139, A
A2 38 AR S H R B . AR R
A A AR A4 R A% W
(B23 f24% B23. 1 H1 B23.2) , & A1 4E A% A~ F 41 Jfd i
BB b A A B23. 1 AE N E A S
55 2 A G MR b, AR UK AR ) R A RN A i B
il — AN SE R PR . fE SARS-CoV N & [
5 B23. 1 MEAEMMMR TR T N &
GrrE A B23. 1 1 B R 1 ok 52 ) 4 i ) A% A
FR A= 4 2 A DT A0 o i = AT A 5 R 3 2k o i )
e — AN H T I A R EE L TR B g %
W] AcGFP-N @il &5 3R 35 8 1 5 40 M A A 2 i 3k g
P, W12 N A5 B23. 1 & A AT g A BAEH
FRAE Rt e DA N B A B AZ 0 0 A T R
SR B23. 1 M FAHBIE RS A N &AL 9%
HR R B I ReE M e 05 5, TN 28 M4 2R 1
R 5| 5 H kA A A A S5k vh . AR 9T 45 21
o PEDV N & (1P A M5 5 1 ik — 2 %5,
S ke R B N AR A0 A% A A AL A B
PEHE T FEAKCHE

% Xk

[ 1] Straw BE, D’Aallaire S, Mengeling WL, Taylor DJ.
Diease of Swine. 8" edition. Ames, IOWA USA:. The
Towa University Press, 1999.

[ 2] Chen H, Wurm T, Britton P, Brooks G, Hiscox JA.
Interaction of the coronavirus nucleoprotein with nucleolar
antigens and the host cell. Journal of Virology, 2002,
76 5233-5250.

[ 3] Wurm T, Chen H, Britton P, Brooks G, Hiscox JA.
Localization to the nucleolus is a common feature of
coronavirus nucleoproteins and the protein may disrupt
host cell division. Journal of Virology, 2001, 75, 9345-
9356.

[ 4] Pensaert MB, deBOUCK P. A new coronavirus-like
particle associated with diarrhea in swine. Archives of
Virology, 1978, 58 243-247.

[ 5] Master PS. The molecular biology of coronaviruses.
Advances in Virus Research, 2006, 66 193-292.

[ 6 ] Brian D, Baric R. Coronavirus genome structure and
replication. Current Topics in Microbiology Immunology,
2005, 287:1-30.

[ 7 ] Baric RS, Nelson GW, Fleming JQ,Deans RJ,Keck JG,
Casteel N, Stohlman SA. Interactions between
coronavirus nucleocapsid protein and viral RNAs;
Implications for viral transcription. Journal of Virology,
1988, 62, 4280-4287.

[ 8 ] Surjit M, Lal s k. The SARS-CoV nucleocapsid protein:
A protein with multifarious activities. Infection Genet ics
and Evolution, 2008, 08 (4) :397-405.

[ 9] Dove BK, You JH, Reed ML, Emmett SR, Brooks G,
Hiscox JA. Changes in nucleolar morphology and
proteins during infection with the coronavirus infectious
bronchitis virus. Cell Microbiology, 2006,8 (7) : 1462-
5822.

[10] Reed ML, Dove BK, Jackson RM, Collins R, Brooks
G, Hiscox JA. Delineation and modelling of a nucleolar
retention signal in the coronavirus nucleocapsid protein.
Traffic, 2006, 7. 833-848.

[11] Hingorani K, Szebeni A, Olson, MOJ. Mapping the
functional domains of nucleolar protein B23. The Journal
of Biological Chemistry, 2000, 275, 24451-24457.

[12] Szebeni A, Hingorani K, Negi S, Olson MOJ. Role of
protein kinase CK2 phosphorylation in the molecular
chaperone activity of nucleolar protein B23. The Journal

of Biological Chemistry, 2003, 278, 9107-9115.



B BEANAE R RAT PRI TS 5 1 A% A S 2 1 R A A Bl A 1 i 3

TEQL T /AR S (2011)51(5) 647

[13]

[14]

Borer RA, Lehner CF, Eppenberger HM, Nigg EA.
Major nucleolar proteins shuttle between nucleus and
cytoplasm. Cell, 1989, 56:379-390.

Lechertier T, Sirri V, Hernandez-Verdun D, Roussel P.
A B23-interacting sequence as a tool to visualize protein
interactions in a cellular context. Journal of Cell Science,
2006, 120(2) :265-275.

Hiscox JA. RNA viruses: hijacking the dynamic nucleolus.
Nature Reviews Microbiology, 2007, 5: 119-127.
BB V5 7, I B, BR T, ANAR e, R, B
SR, ERE M. B RAT IR E R N I
1% 3 1k b A0 B G o 19 00 20 . FR O BE A AR
(Acta Veterinaria et Zootechnica Sinica) ,2009,40(5) .
691-696.

[17]

[18]

Yoo D , Wootton SK, LI G, Song C, Rowland RR.
Colocalization and interaction of the porcine arterivirus
nucleocapsid protein with the small nucleolar RNA-
associated protein fibrillarin. Journal of Virology, 2003,
77(22) . 12173-12183.

Hiscox JA, Wurm T, Wilson L, Cavanagh D, Britton P,
Brooks G. The coronavirus infectious bronchitis virus
nucleoprotein localizes to the nucleolus. Journal of
Virology, 2001, 75. 506-512.

Zeng Y, Ye L, Zhu S, Zheng H, Zhao P, Cai W, Su
L, She Y, Wu Z. The nucleocapsid protein of SARS-
associated coronavirus inhibits B23 phosphorylation.

Biochemical and Biophysical Research Communications,

2008, 369:287-291.

Co-localization analysis between porcine epidemic diarrhea
virus nucleocapsid protein and nucleolar phosphoprotein
B23.1

Maojie Lv, Jianfei Chen, Hongyan Shi, Xiaojin Chen, Xiuping Fan, Shichuan Shen,
Li Feng”®

Department of Swine Infectious Diseases, State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research

Institute, Chinese Academy of Agricultural Sciences, Harbin 150001, China

Abstract: [ Objective | To elucidate the co-localization characteristic between porcine epidemic diarrhea virus (PEDV) N
protein and B23.1 phosphoprotein. [ Methods] Two pairs of primers used to amplify N gene and B23.1 gene were designed and
synthesized according to CV777 N gene sequence ( AF353511) and human nucleolar phosphoprotein B23. 1 gene sequence
(BC050628. 1), respectively. The PEDV N gene and B23.1 gene were amplified by RT-PCR from PEDV strain CV777 and Vero
E6 cells, respectively; then cloned into eukaryotic expression vector pAcGFP1-C1 and pDsRed2-N1, to generate the recombinant
plasmids pAcGFP1-C1 / N and pDsRed2-N1/B23. 1, respectively. Vero E6 cells were transfected with plasmids pAcGFP1-C1 /
N and pDsRed2-N1/B23.1. [Results] The fusion proteins successfully expressed in transfected Vero E6 cells by western blot
analysis, and the PEDV N protein and the B23.1 phosphoprotein showed co-localization features in co-transfected cells through
confocal microscopy analysis. [ Conclusion] The results will help to identify the nucleolar localization signals in PEDV N
protein and to elucidate the mechanism of N protein located in nucleus.

Keywords: porcine epidemic diarrhea virus, nucleocapsid protein, nucleolar phosphoprotein B23. 1, co-localization
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