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Abstract: Using positive plasmid pMDT-18-N which contained the gene encoding nucleocapsid
protein of porcine epidemic diarrhea virus strain CV777 as template, the N gene was amplified by
the upper/lower primers each with the internal sites of Kpn | and Xho 1 , respectively. By di-
gestion with restriction enzymes Kpn | and Xho [ , the PCR product was then subcloned into
eukaryotic expression vector pcDNA3. 1(+) that digested with the same enzymes. After restric-
tion enzyme digestion and DNA sequencing identification, the constructed recombinant plasmid
was named pcDNA3. 1(+)-N, deletion and insertion were not found in its sequence. The pcD-
NAS3. 1(+)-N was transiently transfected into Vero E6 cells, and the expression of N gene was
detected by Western blot and indirect immunofluorescence assay with mouse antiserum against N
protein. N protein subcellular localization were analyzed by confocal microscopy. Results verified

that N gene could be expressed successfully in Vero E6 cells, and the N protein localizes both in
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the cytoplasm and the nucleus.
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lar localization
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arrhea virus, PEDV) 5|3 18 LL ™ & 14 i 98 L WK 1
IR JE T S 32 HERRAE (Y 58 1) — Tl 201 0 A% e
5 A I B R 14 g TR, T HG XoF &0y e A 3R B v 1 B
JEF . PED W G if8 T LA B RN [ L 0b S A
ES )11t/ NN 7 7 S I - E I = I N S
T RS N R A R 2 — 48 3R Al A
THERMAETHK.

PEDV J& T2 £ 4% 2 H (Nidovirales) & R 5 25
Bl (Coronaviridae) 7 IR %5 7 J& (Coronavirus) $t Jit
TR 80 5L S A R A R 4y Y B Y BRI I
RNA 55 #, FHH 4 K4 28 033 bp (CV777,
AF353511),5' 3 47 I T 2544 Ccap) , 3" ¥t 47 — 4~ Po-
ly(W R, FERAWEAQMEAREN (Spike, S),
% (Membrane, M) ., # & 72 28 B ( Nucleocap-
sid, N)FI/) 4 H (small Membrane, sM), H
N 25 BRI P 241 RNA Z8 S8 00 0% 4% & 11 (Ri-
bonucleoprotein, RNP) & &1k 4h, S 5K 81 &
A S A R R B 2B A N R
VA0 E A /Y B 58 T AR BTN R 7R A0 A (R
D @ AL RFAE AL B W] T N 2K g — 2 )
AE N & AR —A 1 8 R ERT . Be9E T4 18 £
AR 25 AR N S A L TR
P B S A IE T . X PEDV N 2 13140
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fE# LA PEDV CV777 #k 19 N 2 FH 2 N O F 5¢
XF g, Nk A R A J A % % PEDV
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Mo BAEN IR EERY N R E LR 5 10 58 58 FIAE 20
it v Ty E 4 BIF 9% B8 B it

1 M5 F*®
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HAZFEIERME pcDNA3. 1 () Ff E. coli
DHS5« 1 Vero E6 4 i i 4 52 56 2 OR A7 5 & A Jii i
PEDV CV777 #k # A 5¢ 88 1 Jk K Y BH % 21 41 52
pMDT-18-N fy A< 52 5 %8 ¥4 £ I O 17 s Bt PEDV &K

7o A Y SR 22 5w BT LT H AR 52 30 2 ) 45 5 DR A7 5
JRRSZ 25 200 TR 1) ) R BORE A A 2 BRSCRL 6 JHEA T
1.2 FEikH

DMEM ;3 # . OPTI-MEM 1 1% 3 £ AR 2F
Mg H M A GIBCO 2 w] FITC ARid By th 3F 5t/ B
IeG(H+D)I ALt h A2 S E W EARA R A
IRDye™ 700DX Conjugated Affinity Purified anti-
Mouse IgG(H+L)M H ROCKLAND /2 &] ; B il #4
WY Kpn 1 . Xho 1 W B TaKaRa; T4 DNA i# £
fiff . Ex Tag DNA 2401 ANTPs #)l) H Fermen-
tas 24 w5 JFORL Al 4 3 R &L B IRl Wil R & B
QIAGEN 7% 7] ; Lipotamine™ 2000 g [ Invitrogen
N AR IR B Greiner bio-one /A ] ,
1.3 #pES

Vero E6 41 i /& K 7 & A 71 % R (100

U mL ")/8 2 (100 U« mL™") Y 10% a4 1
i DMEM RE3e 3k, 37 °C 5% CO, B FMi B 7% .
1.4 ERREBEHOHBRETE

4G PEDV CV777 B A 5¢ 84 F 3 5 Y 42 )%
5%t 514 NU Ml NL., NU:5-AGAGGTAC-
CATGGCTTCTGTCAGCTTTCAG-3'& Kpn | i
P s f R I O% B F ATG: NL. 5'-
GCGCTCGAGTTAATTTCCTGTATCGAAGAT-
3" 8 Xho | MU AR % F . PCR KR
% :10 X Buffer 2.5 pL,dNTPs(10 mmol « L™') 2
pL.NU Al NL 519145 1 uL (45 10 pmol « L"), 8
W E 415k pMDT-18-N 0.1 pL.Ex Tag DNA %
0. 25 pL MK 2 25 L. RN A 95 TRl
£ 5 min; 94 C 60 5,62 °C 605,72 C 90 s,3L 30 4>
TR 7 72 "CHEAf 10 min, N JEPH PCR ¥ 51
2R #EHAK pcDNAS. 1 ()45 Kpn T #1 Xho
T OBUBEDI )5 - SR I WS B 00 7= Wy, 4% 3 ¢ 1 > T 1
T 16 TN AL E. coli DHS o B2 54N .
7 Kan" $TPER LB PAR.37 CTHiFE 12~16 h, PEIR
A TE P RT3 TR L SR IUBTRL DNAL T J5 347 [ V)
U IR 3 WA B O B I BORL 6 v AR AR
WHARA R A
1.5 % Vero E6 ZHkE
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DMEM 3} F¢ BLHFD A T 6 FL A0 35 70 Al 7E 5%
Pe 4 KN i 35 B 6020 ~ 802 B Bl A ¥ Lipo-
fectamine™ 2000 (Invitrogen, USA) {ii B 45 #: /E 2
PRIEAT A0 M e g .
1.6 E#EEERALRRE

B YL )5 48 hi FF K5 IR UK. 40 M vk Ve 1 50 %0
P FT 50 20 P TR Y [ 72 YR 2 3 [ 7 15 min, ] PBS
Yk 3 WKL, BYK 5 min, BT A 0. 2% Triton-X
100 &AL AL P4 ML 5 min, B PBS 9k 3 W, A K
5 min, BAR T4 T TEAL A 1+ 100 F5 5 By
BIEPT N A Z 0 iiE . 7 37 CIRAENIEM 1 h,
1] PBS B0k 3 W B 5 min, BAA T AL ¢
100 f%5 % B FITC ARic i F 9T 1eG 40, TR
AW 37 CAEF 1 h; A PBS 9k 3 ¥k, A 5 min,
H R T s fi Jo e AL o AR B A KK, T
DG WA WS .
1.7 Western blot 53 #f

eyu s A8 h, e 4E Vero E6 /pcDNA3. 1(+)-N
1 Vero E6 /pcDNA3. 1 ()40, F 20 C x & %
falE s 43 B b E AT vE HE AT 1220 SDS-PAGE &
FIEERC K, 2% Sk [6] 47, 7EfEE 15 V 30
min F5PF TR A B S B IR AT R IR L,
5% AR FLAERRIR L= A 3 ho ARG MA 1 ¢
100 Hi B BRI N A Z s BT Mg . 4 Cid i
e PBS B 3 K A 1+ 5 000 i B Y
IRDye™ 700DX Conjugated Affinity Purified anti-
Mouse IgG —#T, E il # LR FEMFF 45 min, E il
SRR PBS B2V 4 KBRS min, BEOGHR
1o R IE 2080 XA 30O R R 48 Odyssey i 17
A 3 N & B
1.8 HEREBMESN

Bees A8 ho[a) 1. 7 gEAT % S 965 . 1M
Ja AL P IE (PT, 100 pg « mL '), F 4 C e
YuA% 15 min, PBS ¥ 3 ¥R, F] ] Leica laser scan-
ning confocal microscopy(Germany) 3 73§71 3 ik #
N 5 F7E 40 N 1 2 AL O

2 & R
2.1 NERARRKSE

LA pMDT18-N BH 4 57 b o 155 Al A% 11 14 4 5=
SIYP B WO KN N LR R B (290 1 344
bp) (& D,
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1. DL2000 marker;2. P X} I8 ;3. PEDV N K
1. DL2000 marker; 2. Negative control; 3. PEDV
N gene

B 1 NEREPCRyHEER

Fig. 1 N gene amplified by PCR

2.2 HBEFRIZEHME pcDNA3. 1(+)-N B9

U JE FEL VK SR 5 peDNAS.L 1(H)-N 2 SRV 5
RAGL 5 400 11 344 bp 1 2 MHM A B UESE N
LB A TR 2R (L 2) . I 45 SR B . A
TEHAR AR N R A% H IR ¥ 4 7E 726,996, 1 242
PR R R (R DA K AERKFHA. H
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1. DL2000 marker;2. pcDNA3. 1(+)-N ) Kpn 1 F
Xho I WEFYIF=4) ;3. DL15000 marker

1. DL2000 marker; 2. pcDNA3. 1 (+)-N digested by
Kpn]l and Xho ] ;3. DL15000 marker

B2 EHFH pcDNA3. 1(+)-NHWEE

Fig. 2 Enzyme identification of pcDNA3.1 (+)-N
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FEWR T HEAT LEXE , S R R W A A AE 726.,996.1 242
AL AZ B R S 9872 2 () LS 78 I AN 5% Wil 28 BE 1R 1Y
IEREEGER D,
2.3 pcDNA3.1(+)-N 7 Vero E6 At Rz G
B R iEES

] 2 f 3 e ik 9 45 2R B L e e o A Bk
pcDNA3. 1(+)-N [ 4 Jfd H K il 21 52 % , 1 7 25 2%
PAXT RN 25 240 e % e A UL R B 5 0 (B 3D, 3R
W] N R RE

®1 WFERS5SEZCVITTHR N EERER/SERF
FIE L L&
Table 1 Comparison of nucleotides/amino acids of N gene be-

tween CV777 N gene and our sequencing result

AR A R R /B R )

J 5 K 5
! Position(Nucleotide/ Amino Acid)
Origon
726/262 996/332 1242/414
CvV777 T/K G/L T/H
pcDNA3. 1(+)-N C/K A/L C/H

A. pcDNA3. 1(+)-N 53¢ Vero E6 4l iy ; B. 25 #{&k pcDNA3. 1(+) 554 Vero E6 4l fifd ; C. 25 41l g
A. Vero E6 cells transfected with pcDNA3. 1(+)-N; B. Vero E6 cells transfected with pcDNA3. 1

(+); C. Vero E6 cells

3 pcDNA3. 1(+)-N #0 pcDNA3. 1(+ )% Vero E6 40 B 5 i 18] 32 e 55 5L iR I8 245 5 (200 X))
Fig. 3 Detection of pcDNA3. 1(+ )-N and pcDNA3. 1(+) transfected Vero E6 cells by indirect immu-

nofluorescence assay (200X )

Western blot 25 R FIHAE 55 ku & 7] WA R
. SNSRI K/HE— (B4 RN
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1.5. Protein maker; 2. pcDNA3. 1(+)-N
B RN N H 53, % 8K peD-
NAS. 1) B e B 5 4. 240 o Bt

1.5. Protein maker; 2. N protein expres-
sion after pcDNA3. 1(+)-N transfection;
3. Empty vector pcDNA3. 1(+) as nega-
tive control; 4. Cells as negative control
B 4 PEDV CV777 N & B Vero E6 4H

MR RIEERE
Fig. 4 ldentification of PEDV CV777 N
protein expressed in Vero E6

HE RS RS HBA Y RO TE M.
2.4 NERAWMHMEE YT

PEDV N & 1 =L FE4i il i v o0 A . A3 N
EEAE T AN, mE s,

A B

A.PEDV N # 1 K B[4 S 90 B PT Y11
A% DNAGC. A Fl B fi & & &L # ik N By
i i Sk BN 2R A 7E A R P AR AE

A. Expression of N protein in IFA; B. Nuclei were
stained using PI; C. A and B were digitally superimposed
to depict the distribution of PEDV N protein and nuclear
DNA, arrow indicates the position of N protein in nuclear
BS5 HEESWER (63X)

Fig. 5 The results of confocal microscope analysis (63X )

3 3 i
B 5E 8 H (N protein) J2 5 IR 7 19 3 245
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WEHZ — KER 377~455 DNEIER, & —F £
T RE 1 B B AL 2R 1 5, 2 B A v 1 b A s 1 22
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FErp O B

W5 2 W] . PEDV B YL 20 jd s 36+ N 2
J& 58 ku " EAIFFARE R RIS N R R RN
56 ku'™ i HLaX 2 R XA N 2R (#0281
Y. AikE i Vero E6 4l i 23k () PEDV CV777
PRI N 220 55 ku, 1fif HAZE = R A A — 45 53
ku K/NAAT . 5 PEDV 8 4 41 fg F 8 241 41 IR % 55
JEYL [ ST A N & KAV A 2 7 X Fh 2
ST RE SR N B 16 () 1 e 2L sl 40 v 638 )
25 B b A7 s ol TR A A S8 T AN 58 42 T 5] R
o

TE# MBI R N & A E A i A% A AE = W]
TN BT S E E R0 E RS
N 35 F A Bk 2605 5 5 2R 8 1 A B AR A 0E A 40
o N R EE &R 2 R A2 R, X 28 2 LR
A ENAG S A e R T BB 5. KEi
FERW N & H S B (B0 & 017 5 5 7% 21 40
MR (B4 2 5 AT Re i 8 5 AR DL Ak 75
i, WA S5 — sy 2 a0 aE R0 . T
DOV AR I ON R B o e VA7 o S P R ]
M N EOEZCPER2ES SO EAD.
rRNA 3 rDNA i 41 5 AE ok & 4% 19 . Chen 55 ff
FEHEIRT AW 25 5 4iE 56 IR 9% 7 (SARS-CoV) N 4E
HYSECED FREEANES AR MY S
AT B A% A M AR Ok 7 4 g

Wurm 54 MHV FifL Ge % B s % 5 5 (TGEV)
N 25 1 AT BB AE 15 20 Jf A 300 ok 6] 38 o 2 2k T 1) 3 L
FAFBIE — A B T R sgRNA BRI 55, U
S5 75 1 A o R IR 40 B 3 o 7 A4 R
195 3 B BEAL 2 110 2% e 40 it Sfe R RT BB i 4 KA
225y ZA R G TG 28 TR S 3 5

H . % TGEV.MHV.IBV #il SARS-CoV N
B E LRI I BIF 5 BT T A 240 5 4 A R
A 22 () S AV 1 35 3 AR A o T L %68 5 ) — 2 ) R
M ENES B ENE MR LESS ST
SNl Y R N R T B EY % L A (VA e = WDt
Xof 240 L 45 A4 Dy B R0 40 S B B s e i E T N 2R
I — L2 Dy RE L 2 T 40 T 0 — 2 2 5 B0R
L. BT 3 ABEM R T N B AR SF P LA
ik, % . IBV (Group ). TGEV (Group T ) A
BCoV (Group I[N & [ HFWEE K 29% . #2456
I BEH9 TGEV #1 PEDV By N 2 (1 22 [8] 4 [ 5t
A 74% . HE X PEDV N 2 FE O 9 i 58 18 A
THAE A AR R AR I A AR GR L D ST A
JfL 78 AL 2B 43 A # itk — 20 1 PEDV N & H &
PLAE 5 1 %28 RN BB 1Y 43 BT B9 0 BE Al o o ok e AR
o 73 SO AL ) e e BT R DR R A A A 4R AR K
I+ 6] B A A R R 2 B8 DR T B B i Jk g
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