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)5 140 5 . ok Bl ORF3 &R W 58 373 i /1 PEDV
BER I8 A5 A SR LA AT . E A R B X
S EH A 4 B 1 PEDV i 47 # Wk (0 18t % 28 16 2 #r
HIE . 2 X WU R 4 [V R P AT 9 PEDV
BEVRIEAT G HEAL AT BT . B E T B N PEDV AT
BRI AL SRR B0, BT & PEDV (i 55 $2 4t 5
FARYE

1 #MRlE7F*E

1.1 REHRREALE

2011 4F 12 A TWiVLE R B0 49 M IE TS
FEAERIRT T TR 7 pH 7. 4 PBS 28 vl i3 24 i B
AR 3 K. —80 CIRAF#H.

12 S|t 56mK

5T GenBank k%1 PEDV ) ORF3 3 A
J¥ % MM Primer premier 5. 0 #{Fi% 115149, 1 if
514 :5'-CCTAGACTTCAACCTTACGA-3", F i
514 5'-CAGGAAAAAGAGTACGAAAA-3', ¥
Wl B RS 774 bp Bl BIEA TAEYHEARA
(RN g
1.3 RNA 18

IR Trizol reagent Ui W 45 i3 47 2 4E , 2 19
RNA ¥ ff# 7 20 pL RNase-free f DEPC 7k Hr, Jf
FEFFAE — 70 CUKAH .

14 ORF3ERE¥ &

25 pL R 5 Z %40 & PEDV RNA 10 pL,
10X Buffer 5 pL.2.5 mmol/L dNTP 4 uL,PEDV
TSI 1 p L, M-MLV 550 1 L, RNA i)
H5 0.5 pL,ddH, 0O 3.5 pL. % FIRAJF .42 C,
60 min;72 °C,15 min, PCR B MIAR K 25 pl.,
BEREE Y 1 w1, ORF3 58 1 pL (10
pmol/L), F sl ¥ 1 pL (10 pmol/L), dANTP
2 pL. Buffer 2. 5 pl. EXTaq 0. 25 pL. R J5 H
ddH, O #h 2 2 25 pl. KB S5 A1F: 94 °C il 48 P
4 min,94 °C 28k 30 5,55 ‘CiBk 30 5,72 °C & A
1 min, 30 M, 72 °C ZEMH 5 min,

15 PCRE#¥HRE.ME UK ORF3 &R & fFi
&

PCR ¥4 120 35N WEBE I L Uk AT 28 8 )
SERE R pMDI8-T # Ak, 5% b 5 I IH P 5 b, i
11 PCR RV S5 52 3% & LR KL R B A R
AT . M AE L5 RS GenBank H8 SR 65 4%
PEDV i ORF3 A (Y #2 1 BR Fld HE /R 7 41 i 17 7]

JEPEAFHT, H ClustalX 1.8 il MEGA 3. 1 28 5k {4 ik
Tris A& AL A 2 7 .

2 HERESMH

ORF3 EAEM K3
K F WL R M R 7 10 49 By RE S, 4 PCR 97 1%
U FE 5 .41 G RE 5 PEDV BH R, 31 28 L X I
RN 99. 6% ~100% . H A 2 4 ¥ %) CH-
HZ-11( KC688871) ,CH-HZ-11-2 (KC81653) & &
2 & GenBank,
22 ORF3ERE#H LB HH

2 BRIV FE MRS S GenBank &% F%) (F 1)
F st B R G AE B (& 1) R . PEDV E43 a% 4 41
(G1.G2.G3.G4 Je G4 W) 2 W4 G4-1,G4-2),
2011 —2012 4F FER AT AR HPIA (XD 9 4%
JPA 5 H A 1 3 407 F0 ALl S i G4l j
B CVT77 R 22 M FERE LZC MR G2 4, 4 [
4 U687 2 1 R atDRI3 KM CV777 R bk 5 v [
CH-GS111-07 .SD-M FE Ak #4 B G3 41, 78 G4 rft, i
FE Y 14 D3RR (2003 — 2007 4F) b 7 #9 B G4-1
A, E 2006 —2012 AFRYFERR S 4 SR 2007 4F
M BE BRI G4-2 4, AR S AR 2 M 8 vk 8 T
G4-2 WA
23 ORF3EREHEH LS

AW ST f ORF3 56 5 BEK ¥ 774
bp, Al & 5 ORF3 B EAE, 675 A% 4F IR 4 1
224 NREIER A B, 15 ATG B3 7 Eieh 46 M
TR I — N HEF (CTAGAC) ., 4 DNAStar &4
AT BT 5 /M5 . CH-HZ-11,CH-HZ-11-2 #
NS LM CVTT7 R A 20 A8 507 84
oA 8 AN B R & Rk 5 DR13 #
PRECECA 12 D8 A0, Horb 1AM s S B R
KA 5 CVTITT BB (BR T CV777
WA KA BUER AN A 12 A7 A7 8, 5 P T
BEMR CH-S M AT 12 AT IR AR 54 i H 0 2 Sk
[ R

SREATIRIT AN 58T )5 - AL BT 5B R 5 50
— AR (K 2),G1 A 9 M IRA L, Ho 208
LA IR AL S BUE R & A A (1> V), G2
HA 6 MEHRZ, KA 4 b B ER K E
k(62 i A—>V,160 fii V—>1,274 fif F—~1.,301
i T—>A)., G3 FZ & DRI3 MY B 11 #k atDR13
(EU054930) 7F 245~295 &b 51 AT IR A B2k .

21



CHRE|

LI 5 BRI AT IRV R B ORF3 i [R 14 8A% HE AL 73 A7

87

CH-GSJ111-07 ,DBI855, SD-M 4% # bk ¥ #F 247 ~

R4k, G4-1 5 G4-2 WAHM L (& T CH-S F#

295 AbA 49 MEFRRELL . G4 Al 2 MWATE D) 2 NIRRT IR AR 5 (63,237 Ab B0 G4-1
393 bp &b (B CH-GSJII-07 BRI HHE— T R C.G4-2 H T,

10
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Phylogenetic tree of nucleotide sequence of two Zhejiang PEDV field isolates ( CH-HZ-11 and CH-HZ-11-2)

and other PEDV reference strains based on the full-length ORF 3 gene
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*1 PEDVE&XFHi#H
Table 1 PEDYV strains used for sequence alignment and phylogenetic analysis
B R4 By . T B ARy A R4 P By . 53 B ARy
Reference Accession ;Eﬁ Year of Reference Accession ;Edﬁ Year of
strain No. Origin isolation strain No. Origin isolation
GD-B JX088695 1[# China 2012 SD-M JX560761 fi[E China 2012
PF2 JQ430681 H1[# China 2012 GD-A JX112709 F1[E China 2012
CH/FJND-2/2011 1Q027022 1[# China 2011 CH/NYWL/11 IN584171 fi[E China 2011
CHGD-01 JN980697 f1[# China 2011 CH/PDSBE/11 IN547396 Hi[E China 2011
CH/GD/2011 1Q039903 1[# China 2011 CH/PDSXX/11 IN547398 & China 2011
CH/GDQY/2011 1Q027023 f1[# China 2011 CH/SDQD/2011 1Q735951 H1[E China 2011
CH/GXNN/2011 1Q027024 1[# China 2011 GD-1 1X647847 fi [ China 2011
CH/GXQZ/2011 1Q027029 [ China 2011 CH/JLCC/2011 JQ664302 1 China 2011
CH/GXWM/2011 JQ027025 f1[E China 2011 CH/HBBD/2011 JQ664304 #1[# China 2011
CH/GXWP/2011 JQ664298 1 China 2011 CH/HBQX/10 IN547395 #i[E China 2011
AJ1102 JX188454 f1[E China 2011 CH/KFQX/11 IN547397 t1[E China 2011
CH/HBXX2/11 JN584170 tf1[# China 2011 BJ-2011-1 JN825712 Hi[E China 2011
LC JX489155 tf [ China 2011 ZJCZ4 1X524137 #1[# China 2011
CH/XCYL/11 JN547393 f1E China 2011 SJZ/2011 1Q710436 #[E China 2011
CH/XJUrumgqi/2011 JQ027027 HiE China 2011 CH/ZMDZY/11 JN547391 1 [E China 2011
CH/XXH]J/11 JN547392 tf1[# China 2011 CH/ZJHZ-1/2011 1Q027032 #[E China 2011
CH/SDRZ/2011 JQ027030 H1[E China 2011 CH/ZKXH/11 JN547400 1 [# China 2011
CV777vs GU372744 t1[# China 2009 CH/HLJM/07 GU372735 ti[E China 2007
CH/GSJ11/07 GU372742 %[ China 2007 CH/GSJII /07 GU372743 H1[E China 2007
CH/GSJZ/07 GU372737  H1E China 2007 CH/IMT/06 GU372739 t1[E China 2006
CH/HNCH/06 GU372738 " China 2006 CH/HLJH/06 GU372732 #r[E China 2006
CH/SHH/06 GU372740  H[E China 2006 CH/S IN547228 #[H China 1986
LZC EF185992 tf[E China 2006 SH1 JQ305134 @ [F Korea 2011
DR13 JQ023161 i [# Korea 2009 BIF256 HQ537447  #[E Korea 2007
PFF514 HQ537453  #i[E Korea 2007 CPF193 HQ537446  #i[E Korea 2007
ME78 HQ537442  #i[H Korea 2007 BIF188 HQ537443 i Korea 2007
PFF1051 HQ537455  #[E Korea 2007 CPF531 HQ537454  #fi[# Korea 2007
M2366 HQ537440  #[® Korea 2004 BI981 HQ537434  #[E Korea 2003
M1763 HQ537438  #i[E Korea 2003 1595 HQ537436 & Korea 2003
BI976 HQ537433  #[H Korea 2003 BI1108 HQ537435  #h[E Korea 2003
el642 HQ537437  #i[E Korea 2003 DBI865 HQ537432 & Korea 2002
atDR13 EU054930 i [§ Korea CV777 AF353511 A B} Belgium 1993
Br1/87 724733 YE[H Britain 1987

G1 AR G4-2 WA 1 — A>3 32 (1 Bk [A]
J&TF 2011 —2012 4F (5 G1 MFERRE A B — 4, 3K
JREZLLT AT PE X O £ (B AJ1102. CH/
HBBD/2001 55 ZJCZ4 #b) ., G1 415 H4y 3 411058
AR AT T G120 M G2 AR LA 21 AT
g 25 5 (% 3 A 9 A BRI IR M A0 (39 1
V—>A,160 fif V1,208 i [=>V,235V—~>1,274L—
F,301A—>T,320C—~F,497N—S,502D—N), Gl
WM G3 A, A 8 MEHFMMZER (G3 U T

KA BWMETROEEI . GL M G4 Mt 2 4
BiAF AR i 22 5 Horp 238 bp 4 S8R IR & AE 1k
V—>F., Gl 1 G4-1 WHAMELA 2 MEHFRIN 25,
A "R LR 5 G2 WA M LA 2 4
KA iR 0284k, Horb 502 bp &b 5| e 58 3 /R & A 8 4k
D—>N,237 bp &b TR IR (BR T SJZ-2011 41) .,
24 ORF3ERFMEIRMSH

XA SCHY 2 7% Ty 90 5 ARGRPE 3 R 7 91 i A7 A%
2 FIAF R 28 B TR W] IR 23 B (3R 4D, Gl H N Fin 5 #%
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TR M a &) v 5 [A I8 P4 98. 8% ~99. 9%
(98. 7% ~100%) .5 G2.G3.G4-1,G4-2 % 1 R
(Segd B W) 77 5 [6) 98 1 43 51 S 94. 5% ~ 96. 6%
(93.3% ~96.0%).96. 1% ~97. 6% (97. 1% ~
98.6%).95. 6% ~ 97. 6% (96. 0% ~ 98. 7%) .
95.0%~97.2%(94. 7% ~98.2%) ., G2 4Nk
) B ) YR A 98. 5% ~100% (98. 2% ~100%) . 5
G3.G4-1, G4-2 1 [a] J5 ¥ 4 51 Sy 96. 3 ~98. 1%
(95.7%~97. 6%).95. 6% ~98. 1% (94. 2% ~
96.9%).95.3% ~97.5%(93. 8% ~96. 9%)., G3
AT R R PR R 99. 8% ~100% (i F CV777
FEW MR . CH/GSJII1/07 . SD-M Ff Pk g 1 14 2 #%
B 1, M atDR13 (EU054930) 4 fi% Y 2 58 % 1)

ORF3 5] 4 , 43 Hr 2 5L 1R )7 4] [) U5 M e HL A at-
DR13(EU054930) [ 751 1 Al 3 414 T 5391 . 5
G4-1.G4-2 W20 (% 8] 95 % K 97, 3% ~ 98. 9%
(98.1%~99. 5%).97. 0% ~99. 0% (98. 1% ~
99.5%),G4 IR PEYEH 96. 9% ~100% (96. 4% ~
100%),G4-1 5 G4-2 ([ IEEH 96. 9% ~99. 1%
(96.9%~100%) .

CH-HZ-11 5 CH-HZ-11-2 4k )% 5 1 5] 8 1
999. 6% .2 BRIF 5 5 B N BT EE R CH-S I 1
R CR L) R R R 98, 4% ~98. 5% (99. 1% ~
99.6%) . HARTH G1 4 /Y 7 W 1~ 95. 6% ~
96. 7% (96.0%~97.8%) . ¥ 2 ¥RIFFI 5 i H 2
LR DR13 BRI B CV777 .CVT777 v MR FF

®2 FEAZEBRHTL

Table 2 Nucleotide changes between groups
gl 4 2 LB A S AV 5. /bp Sites of mutation
Group 62 135 160 208 238 243 274 301 318 320 336 360 381 393 480 497
G1 C T A G G T T A C T T C T T C G
G2 T G G A A C C G T G C T G T T A
G3 C G A A A T - A T G C C G T T A
G4 C G A® A A T T A T G C C G CcP T A

Da: XHERFEME SIZ-2011 2 G 4b, A% A, Nucleotide of SJZ-2011 strain position 160,208 is G.and other strains are A. b:[f
CH-GSJ11-07 i T 4b, 4% 8 C, Nucleotide of CH-GSJ11-07 strain position 393 is T,and other strains are C. “ - "G3 40 7E 274 bp

WA — AR R . T 1A .

“—7 there is one nucleotide deletion at position 274 bp in G3 group. The same as below.

£33 GlLENHE G2.G3.G4 AL BEZERNTK

Table 3 Nucleotide changes between G1 group and other groups
21 51 AR S {7 45 /bp Sites of mutation
Group 39 54 99 235 237 294 339 450 502 573 597
G1 C T T A C C C T A T G
G2 T G C G C T C G G T G
G3 C G C A T — A T G C A
Ga G4-1 T A/G C/T A/G C T C T G/A T G
G4-2 C/T A/G C A/G T T C/T T/C G T/C G/A
&4 PEDVSEZEHKE CH-HzZ-11 E%ETF ORF3 EEAWE , AAZFHRMNEEBRNEIRES 7
Table 4 Nucleotide and deduced amino acid sequence similarity based on the full-length ORF3 genes of the
Zhejiang PEDV field isolates and PEDYV reference strains %
2 G4
G%o}iljp Gl Gz G G4-1 G4-2
G1 93.3~96.0 97.1~98.6 96.0~98.7 94.7~98.2
G2 94.5~96.6 95.7~97.6 94.2~96.9 93.8~96.9
G3 96.1~97.6 96.3~98.1 98.1~99.5 98.1~99.5
Ga G4-1 95.6~97.6 95.6~98.1 97.3~98.9 96.9~100.0
G4-2 95.0~97.2 95.3~97.5 97.0~99.0 96.9~99.1

1) Fes A L = I M2 T3 = T8 4 ) o 2 25 R 1) U5 M 40 A A% 182 W) U % 23 H1 Upper and lower triangles indicate percent ami-

no acid(aa) and nucleotide(nt) sequence similarity, respectively.
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M2 (2 B RO A IR M 3 i 98, 4% ~ 98. 5%
(99.1%~99. 6%).,96. 7% ~ 96. 9% (96. 0% ~
96.4%).97.6%~97.8%.

3 it

2006 4FE T, FE G M H CV777 /55 5 1 5k
KIG W WP PED. {43 PED &b F 0l B 2k 45 5 2006
AR 2010 AR R], REERE WM B SN R & B K
PED"* ;2010 4 5 , PED 76 /P [H #5310 4 X
AT 5 HL 28 98 1 G 8 1 0 S 2 05, X 5 | 4 1 45 Ml
MESE N2V E,

AWFFE R H RT-PCR 7 X5 WidL 35 3 49
BYRES Y PEDV 1 ORF3 JL R BEAT RN L 55 - A 41
OYRES M PHYE L BHYE R 80% . M e . i 8 2 #k
S CH-HZ-11.CH-HZ-11-2 fJ¥ 51 % 5% 3| Gen-
Bank Hr, il 7 8142 & 52 8 ) ORF3 J:H 675 bp,
i 224 NEEERR . BAITFIE ST ATG L
BAH A6 N RR ALY . SCHR R GE X L8 5L R T
FEZH mRNA st dn i,

A CH-HZ-11.CH-HZ-11-2 # ¥ )5 %1 [
GenBank H1 T A ORF3 #7851 47 Lo X, 40 2 R 40
HEACB L SR J5 Al R 100 06 [R) U5 B[R] — b X755 3 ) U8
MEEREIT 91, 4L 67 S5 07 A HEAT B AE HEAL 3 AT . IR
ST M sk B L Rl 4 A, FEE IR R M X Ol 3
MIFERRZE R G1 45 DL CV777 g 482 1 WU 25 ik 41
B G2 45 5h [ % DR13KKUH Y CV777 35 bk 1Y 52
PREA AL G3 21, o A 45 o (5 55 3 43 85 19 1 Bk SD-
M.iE A 2007 4F 40 & 1 CH-GSJ111-07 # Bk, G4
MR 2 ANTH(GA-1,G4-2) ,GA-1 W4H = F DL wh
E 2003—2009 fFZ B FEME A F. G4-2 WAL
[ 2006 —2012 4F —SFE bk £ WA E T 3 bk E
2007 4F () bk . Hod A [ 2006 — 2008 4F ) Bk
%L, 2011 43 2012 AE TR A —#E. |
BT DL s ORF3 3k PR BR AT LLIX 43 55 35 14 28 1 Bk
FVGRREBR 38 AT LA A3 rh ) RO 5 s ] A5 AN [m] ] 5K
1k

i [ 4 Park % it 38 i ORF3 3 7 41
S3AT . PEDV 43 i 3 41 B 4 & v DB & I BERRD 5
Pan U938 7 CHGD-01 5 bk (9 4 22 1 ¥ 91, IF
AR ORF3 W& SLMR T 9 3547 T 4007 » =W CHGD-
01 B bk A 1 A B d 1y 43 52, 9 51 g B ph i) — 4
Yang %Y T 15 #RIE R AT /04T, 40 AL 3 AL, i

i

et &, CHGD-01 B AR Bl 1 A3 3, i TR T
b DX B BRI 1S — Bk Bk A3 A RN BE AR CVT77
AL, mASCH G 4/ CHGD-01 FlHAh 9 )
R 7 DRI AT 7 DI P ANG 7 DIk | AQ W 7 DXil
BEARJE T 1 NAS7 9 43 3, 5 A 3 A LA 9 A4
AT MR S . G 4045 AR B 0 1 i sk, 322 fhy 7
I H X 7 R 4R 45 A Pan 48U Y HRGE L GIE TR B
X PEDV B bR H & A 748 525 L 3 2 H AN i
AT BE R CRIEE A 95. 0% ~97. 2%) A 1 43T
BRI AL, X ANE5Ie AR 3] T 43 R 51 4 BT A IE
F. Wei AT AR EM GD-1 &3P,
FHMHRES GD-A 1 AJ1102 13 R[5 — 44,
5P dEtk CV777 A0 HAh = 45 R (35 DR13) %
RB . N 1 AR, FbR AR % 2011 —
2012 4F [ B AT 1Y 75 Bk Y 4 i IR BE AT 85 4% i 1k
AT S5 R FE I GD-1,GD-A.CHGD-01,AJ1102 &5
ZICZA JUAS AT TR B MR B 1 A~ K 40 32, H AR
L4, R MAT HRE B 1 A F A,

AT AR R T GA-2 4.2 BRIF VI RS
SR R 35 0 99. 6%, 5 [ P4 HT W # bk CH-S
PEIEES T5 GL AMFEEMYE. 5 CH-S Mt A
12 MRS LA T —E AR S, 5 E# bk oE&%
KRBT, MR WO 5 0k, B A b B 35 0k (G
GA-2) 5 F s B F AR SR 2% 00 R LRI L 26 A B 100 %6
[/ I8 1 5 51 i, o CH-HNH]J-08,CH-J1.-08 ,CH-
SHH-06 =24k A8 G4-2 21 H s [ A9 CPF299
BERE 10020 [F U5, A AL BE 23 32 B, P 2003 —
2009 4F [ 75 bk 5 3 1R bR RO . B IR AT 1Y B
AYEEMR S T E 2003 —2009 4E AT I B AR B T IRl —
AN TR 43 32, F B AT SRR S 2009 48 LLRT
WATEEMRAR L A T — 5 28 SRR s 53 AME
Hiy X AT I — S AR O E A R 1 AN T R S R A
ARghit 5 PEDV S.M % [ (138 14 ¥4k 5 #7 & — 3
. Yang 55" 43 #1 TP HLIX [ 15 # PEDV 1
M K5 ORF3 M, 45 RiX LR 5 2007 4E )5
14 v I A A L 2R R DA B R O R AL ELT
A3 0T v B AR A B T A TR A A, 3 B — S A
s, Li ZES T T 2011 4R IAE 0 9 ARG
S HEH T, G5 R A 3 A FEMR A ST H CHGD-
01 B MR A A 1 3, oAt 35tk 5 B oy RO 3 Ak 19 2
LY EAVE S JEH B M 3§ 8. A SCA N



CHRE|

LI 5 BRI AT IRV R B ORF3 i [R 14 8A% HE AL 73 A7 91

2011—2012 4F [ N 38 Wi 4T T4 3 19 PEDV 3tk
2 AR,

[ — s X ] — 4 AR A9 B bR 240 ORF3 SE /1)
WAL I AT IS TE AR AL, N~ AR S REGD-B,
JPEEERE CH-GXWP-2011 #ERRAE G4-2 . T &K
FM GD-A.J P FE M CH-GXWM-2011 FHALE G1
41, T 156 BA b =B 3047 % PEDV & #k 2 8L £ o0
PR AE SRR T8 B DRI 22 R L O TR b X 22 )
TRk 2 (A7 AE 22 57 ] — i IX A9 35 bR 28 57 K 3
BT AR A . (AR — LR [R5 B B 0K 5% 2%
FZ AR, A WL 100 % R, 0 G1 4 GD-
1 5 ZJCZ4 100 % A5 1B 100 % [7] 98 )5 51 B,
2 P T 8 #k CH/HLIHG/2011, db 50 & # CH/
BJYQ/2011 5 #f # # #& CH/FIND-2/20110RF3
S SE AR 8 T GA-2 41,

Li 2507 5 MO oy B 45 S R B b [ AR R
X 1) PEDV % 8% 5 2 800y 5 = R 2 [ 2 bk ¢ R
A, 5 R (CVTT7) X R BT, A Sl o
ORFE3 Je A 43 A1 - UCHIE 52 H Aip o [ R 43 b X3 47
MRERR LI B CVT777 itk . MK &, AW
By CH-HZ-11 Bk 43 B MG 2 g CVT77
Hi LT HAR 2 T G0 %8 S B 3 1 R o Atk ik
PEDV KAt . A figJE PEDV S H & £
JCALAE S5 B CVT77 S0 B JCHE IR ) N A 1Y £ 4

A St v B AT PEDV # Bk ORF3 3 [H

T AR AR S 4 B 43 BT R W] ORF3 K BR AT LA
DX 43 55 BE 1) 8 V8 R P58 T3 1R L 38 mT DL IX 43 vl L R
B [ 45 AN [R] [5 52 19 3 bk - ORF3 R AT LUAE y IX.
43 PEDV 3t R #1384 bric .

& % x W

(1] BRSF, L8505, 55 A Y 1 8 W R 55 AT TS %
SRR AN R T B [T b R & L YR, 1995
(17):23-27.

(2] HER ST EEARF EG RS YRS HERAT RIS R
BE IRES AR AR T LD ], o I T PR A 4, 1999, 21(6)
406-410.

[3] CHEN J,WANG C,SHI H. et al. Molecular epidemiology of
porcine epidemic diarrhea virus in China[J]. Archives Virolo-

gy+2010,155:1471-1476.

[4] YANG X,HUO J,ChEN L,et al. Genetic variation analysis of
reemerging porcine epidemic diarrhea virus prevailing in Cen-
tral China from 2010 to 2011[J]. Virus Genes,2013,46(2):
337-344.

[5] GAO Y.KOU Q.,GE X.et al. Phylogenetic analysis of porcine
epidemic diarrhea virus field strains prevailing recently in Chi-
nal J]. Archives of Virology,2013,158(3):711-715.

[6] WANG K,LU W,CHEN ] F. PEDV ORF3 encodes an ion
channel protein and regulates virus production[]J]. FEBS Let-
ters,2012,586:384-391.

[7] SONG D S,YANG J S,OH J S.et al. Differentiation of a vero
cell adapted porcine epidemic diarrhea virus from Korean field
strains by restriction fragment length polymorphism analysis
of ORF 3[]]. Vaccine,2003,21:1833-1842.

[8] PARK S J,MOON H J,LUO Y,et al. Cloning and further se-
quenceanalysis of the ORF3 gene of wild- and attenuated -type
porcine epidemic diarrhea viruses[J]. Virus Genes, 2008, 36 ;
95-104.

[9] PARK S J,KIM H K,SONG D S,et al. Molecular character-
ization and phylogenetic analysis of porcine epidemic diarrhea
virus (PEDV) field isolates in Korea[ J]. Archives Virology.
2011,156:577-585.

[10] CHEN J,SUN D, WANG C, et al. Molecular characterization
and phylogenetic analysis of membrane protein genes of por-
cine epidemic diarrhea virus isolates in China[J]. Virus Genes,
2008,36:355-364.

[11] DUARTE M, TOBLER K,BRIDGEN A,et al. Sequence analy-
sis of the porcine epidemic diarrhea virus genome between the
nucleocapsid and spike protein genes reveals a polymorphic
ORF[J]. Virology. 1994, 198 : 466-476.

[12] LAI M M C. Coronavirus: organization, replication and expres-
sion of gene[ J]. Annual Review of Microbiology,1990,44 ;303-
333.

[13] PAN Y, TIAN X,LI W,et al. Isolation and characterization of a
variant porcine epidemic diarrhea virus in China[]]. Virology
Journal,2012,9:195-204.

[14] WEIZ Y.LU W H,LI Z L,et al. Complete genome sequence of
novel porcine epidemic diarrhea virus strain GD-1 in China[ ]J].
Journal of Virology, 2012,86(24) :13824-13825.

[157 jtir . s #0824 T80, 55, o BB AT PR BTG G 3 40 T IR AT W
WP HE L], thE Al B 2%, 2013,46(20) :4362-4369.

[16] L1 W,LI H,LIU Y,et al. New variants of porcine epidemic di-
arrhea virus,Chinal[ J]. Emerging Infectious Diseases,2012,18
(8):1350-1353.

[17]1 L1 Z,ZHU L,MA J.et al. Molecular characterization and phy-
logenetic analysis of porcine epidemic diarrhea virus field

strains in South ChinalJ]. Virus Genes,2012,45(1) ;181-185.



92 LSRN S AN S S 14

#
g

ORF 3 gene genetic variation analysis of porcine

epidemic diarrhea virus prevailing in China

DONG Shi-juan'* ZHU Yu-min'* YU Rui-song '* SI Fu-sheng'*
SHI Ming-ming"? ZHANG Yuan-shu® LI Zhen'*

1. Animal Husbandry and Veterinary Institute ,Shanghai Academy of Agricultural Sciences ,
Shanghai 201106 ,China;

2. Shanghai Key Laboratory of Agricultural Genetics and Breeding ,Shanghai 201106 ,China;

3. College of Veterinary Medicine ,Nanjing Agricultural University ,Nanjing 210095,China

Abstract The geno-variation and genetic evolution of the ORF3 gene of porcine epidemic diarrhea
viruses (PEDV) prevailing in China were studied. Phylogenetic analysis of the ORF3 gene from two rep-
resentative PEDV isolates from Zhejiang area and 65 PEDV reference strains from other area in China
were conducted. The results showed that the 67 ORF3 sequences were clustered into four groups. The
strains obtained from Zhejiang in the study fell into G4-2 subgroup, which included the majority of
strains studied. The newly obtained strains in this study were highly homologue with the CH-S strain,
with a nucleotide identity of 98. 4%-98. 5% and a deduced amino acid identity of 99. 1%-99. 6 %. The
ORF3 gene of strains isolated from south China during 2011 and 2012 constituted G1 group,which had i-
dentities of 95. 0% to 97. 2% in nucleotide and unique nine nucleotide variations compared with other
strains. In summary, the strains from Zhejiang area and most other strains studied were clustered into
the G4-2 group,while the strains from Southern China were clustered into the G1 group,indicating that
there were two different genotypes of PEDV prevailing in China during 2011 and 2012.

Key words porcine epidemic diarrhea virus; molecular epidemiology; ORF3 gene; genetic variation
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