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B IN 1  N  Z R  ES R T ES (= A
M 2010 4FE A, F K 2R R S RE R IR Y
PED. ii& i E /g 7 -+ 2 A48 itk 100 J7 kA7 56 1
FETZ. 7 H W AFHE Y A0 T3k 10026, FE T
80%~100%"", 2012 4F- W] 28 3 P 7F 55 50 % 19 25 5C
AR G TR E AR 12 4T PEDV &
HRO 61.11%(278/455) . iX $645 37 7 H AT 54 (1)
KA 60 % ~100% . FET- K 100 % . I 1 52 Ik
J5 78 S PEDV %78 S5 8 bR Y RRAESE S FEA N by
e CV777 Btk S A N 3 9 bp, 6145 15 bp
AR 6 bp BYBRK, B HF KT 2K E
PEDV WfE#EEHE . JF BN 2013 4F 4 &2, &l
A8 5 PEDV kgl & T 35 E ek E Y fE = B
PE22 o E AN SR PED 4, xF 3 [ A 5
A T T AT .

YR B 7. 2015-11-30

NERS

1000-2421(2016)04-0093-07

1984 4F, B AR R il PEDV ] #k (35 7%
O VH Bk CERRD L CH Bk 138O B 3h 1 9% T4 ik
R ZEani, 1988 4F, ¥+ 2¢ & H Vero 40 i i Th
4y E PEDV'Y, H AN R EY 4300 F 1992 Al
1993 - 4ti T PEDV 43 &, & E T 2005 44t B
T % PEDV #E bk LIB/03 43550 &4 1 dsles)
A A E WA IR T CV777 558 8 A K
A B AR ROR 5 S R R R A
95.92% .96.2 % M1 85 % .97.6 % ,Gao IR E T B
HP KK T CV777 5 B (GenBank % 5% 5.
KT323979) ¥ i A BE X A 5+ PEDV % bk 51 2 19
PED & 2| £ 9% A3 1E . 2012 4F = R 5 HLBL b
W T GEsE 1L Y vE B W R AT R RS —
BRTE BT AR A P8R A T P AR S L R AT A
RPAYE T 1 Bk PEDV 28 SR IR0 8 T H 2 %W
HIFH), B1E T it PEDV 78 SERRERAE, i PED B
WF5THT S

1 BRI

1.1 fRA R SRR A0 4b 18
RN 2012 4F 8 HoR H = M K- HBLIL ¥ 4

FAEWH . FFEIHART W R B AR E (CARS-36) ; {5 [ AR =3 4T H (31272572)
R BT LI, W ST 1] - Sh AL YR A2 S I R ZER B ¥, E-mail: wumeizhou@mail.hzau.edu.cn
BAEMERH: f)a 55, W, 2082, WFoE . s Be s 9 By 2 BR WE 5 #8 H. E-mail: he628@ mail.hzau.edu.cn



94 LS S NI %35 %

3 HIR RIS FE /NG . 1235 B A B3 A 7= 1 34 4
PE b BN A T I R AR G S W R AT M IR TS
RIGPEW ADAFIE R R T IETS .7 B AT 58 & %
H 95 % BT H N 80% ~100% , 15 FH SE 5% i T
f) = H RT-PCR Kz Jy ik 2 9 5 3 AT vk
MEYERREE . PR/ MR 12 9 RBL ) A A= 3146
KRR VR 2 GBS0 .2 000 1/mins4 °CL15
min, WE FiE, 338 100 ¢ 1 M A Gibeo 2 7 B 3L
i HHEE WA N 100 U/mL, 555 £ 4 % &=
W RN 100 pg/mL, B 4 C kA h i %, R )5 5
L>,10 000 r/min,4 °C,15 min, B _E#E .4 0.22 pm
(8 08 B 08 DR AF T — 80 “CUKAH .
1.2 4R B ¥R EEK A

Vero 4iifs (ATCC: CCL81) & & Fr fE L =
TRAF s PEDV B 5 B BT Sy R S 06 2 1 45 o BT X
PEDV SID Z& [1(S1D H S & 119 636~789 aa X
O 5 a4 103 WA AU Y 2= 3 28 ) PrimeScript™
RT Master Mix 2§ s 7 & . pMD-18T #h ik, &
f# B DNA 4 [fiff, T4&-DNA Ligase, KX W I B
DHS o /832 A 4 ML W A K% % A ¥ A 7] (TaKaRa
237D 5 Simply P RNA $2HUR 7 & 1 DNA Jig 1]
WO & W A BioFlux A A ; & (14 A Sigma
NHE
13 HRENE

=80 C K A Hh B e RE UE WL 4% 10
pg/mLINA JBERE , A 37 “C K5 3246 P AL B 60 min,
RJGHEEE 1 mL 3% T AR EP & & M. BUE
KR R AT Vero B2 40, 7 K K5 32 W, F PBS
WIEVERZ A 3 K, BRI A 25 em” BE 97
I mLARBRAF B & IR 4% 10 pg/mL B2
T I B L 7E 37 °C CO, JE IR 48 R b,
LR R B AL IEH AR MR X IR LA 1T mL
(G E DMEM, Hifi b B[ 34, 1 h lFH %
W BRI (55 2 AR LA S B R R TT AR 3% ) L AR
TA B i3 26 T BV B2 O 10 pg/mlL R B 1Y
DMEM #4459 5 mL,37 CHi 3¢, 7EAE BMET
WEHEFRTE T Vero ZHMLAVIRASTE L, #REE3 d
WBE, R VR 3 W AN R IR RE &L Sl
f& 6 WG, AR E . W & TCIDy,, #% #8 Reed-
Muench BB FEN.
14 HREWETE

BUAE Vero 40l FAET 20 ICAB B Fh . 18l =
& RT-PCR A J7 1 | % 18 /K 38 56 R 9 5 (porcine

deltacoronavirus, PDCoV) # il J5 32: 510 Fi1 5] 34 5 55
Rl 2200 HEBR T TGEV. RV .PDCoV 1 [ 5 5
BEMTG Y  $ PP Vero 4, IF FH:FP AT 3 # 12 h
24 hJ5 ULEE A 28 1 O

[E] 4 00 7 ¢ B i 86 . A 0.1 pfu B9 20 10
PEDV Jj§ #: 4% F Vero 40, DA oK 42 Foii 75 19 48 FfL
S BT B, BE 3% 12 bR . FH2E B BT A S0 06 ) A
H) BAHLAE i —$T , JH Southern Biotech A& ) FITC
FRIC Y 2 BB A R 28 56 0, I AT 1) 22 G0 938 ¢
IR .

izl RT-PCR J5 ¥, ¥4 FiR 240 20 iy
PEDV 1 () OREF3 #1 S KA, MR 5 4 5 7= Hy K /)N
MUFFGE R e xR L H A, RS CV777
F R (GenBank % 5% 5. AF353511) #f tt . PEDV #
FRTE ORF3 3 245~293 bp &b A 49 bp M2k,
FIE X BRI . R S K N Gk 9 bp
({45 15 bp AY4H AR 6 bp BBk H 52 N AE 55 7%
B A0SR B 124 5 B IF H ORF 3 3% PR B AT B 25
il Ry R T S R GR D,

1 EARPERNY
Table 1 The primers used in this study
8190 4 7 BIHERIG53) B
Primes Sequence KB /bp
Length
SP1-F CCACCATGAAGTCTTTAACTTAC 1564
SP1-R GAAATTGGCTGTTCATGAC
SP2-F ATGGTTTTTACCCTATTTCTTC 1468
SP2-R CGATGAGAGACGCACTATAC
SP3-F GTTGTTGACGCTTGAGAAGC 1507
SP3-R TCACTGCACGTGGACCTTTTC
JORF3-F GTTGTTGTAGGGGTCCTAGACT 761
JORF3-R GCCAAAGTATAACATTAACTACT

375 I R B WL A L 78 24 70 D0 S WA A i
F#%,12 000 r/min B0 5 min XM G, B E
W4 27 000 r/min B0 2 h, 8 & 5 B 55 W%
Jod B Y 2 /N S AR5 ) 2 AR AR TR O
1.5 SEREANFFFTI5SH

Z: BRSCHR [ 21 J4 8 9 )5 % . iz Jl RT-PCR J5 %
PoHGH 12 55 Br. AR5 R X 8 i B pMID-18T
HEAT v B, Pk BH M e B 2% R 0t 4 307 I 2 ) AT DU
FE L IAS 55 F MEGAS. 05822 k47 PR 42, 15 51 5
KA FH, F1E R GenBank, DA GenBank i H {th
J¥3 h % %, i& I MegAlign, MEGAS5. 05 il Sim-
Plot(JRAS 3.5. 1) BRAF X 1% 75 R (19 42 2% [N 241 )y 51 Fin S
SEP P B AT IR U | 3 A AR A 258 A8 DI o A
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2 HRESH

21 HEONE
PR MM - ¥ S 1% 6 (U5 i AR e B
fhBEAEE. 9 10 TCID, /0.1 mL. ¥ f 20 U

FENATIEE] 10757 TCIDy, /0.1 mL., K BL B 5 9%
FEFD Vero 4000, 435 12 h 1 24 h J5 09 20 B2 5 22
BT R . FE 2 2 B2 40 i A @l A 40 A Te) B9
FERANG I R 2 KN R B 28 . H BE & B[]
7S 4K 4 L FD s 72 AN BT A T

AEFFERTAMA B B4 12 h A4 A8 C: 4555 24 h WAY 4% 28 . A Control; B: The CPE at 12 h post-inoculation;

C:The CPE at 24 h post-inoculation.
1

Fig.1

22 REMNEE

B3R 20 AR Y 75 Fpoef $2 0 RNA, B ] RT-

PCR i, 3R 1 AN B 514, 9738 i ORF3

1S NP gE R E 2 FroR Ok = i, 5

et & BLZ T Mk ORF3 SEF AT T CV777 B HR %

A, H S FENG CV777 S FHAHL .76 S FEN

N 3 9 bp(f24F 15 bp BIFHE AR 6 bp BYHLLK) , H
FE L TR NS R

M 12

M345678

M:DL 2000 DNA marker; 1:ORF3 3£ Ry 58 7= 4y 2. B %)
M 3,4,5:SP1.SP2,SP3 S P W™= W 6.7.8: B .,
M:DL 2000 DNA marker; 1:The PCR product of ORF 3 gene;
2:Negative control; 3,4,5: The PCR products of SP1,SP2,and
SP3 gene; 6,7,8:Negative control.

2 PEDV B % ORF3 #1 S EBE kB 1 RT-PCR #1845 R
Fig.2 Amplification of PEDV ORF3 and S genes by RT-PCR

Vero 4B #E 7 CH/YNKM-8/2013 & 12 h #1 24 h FRIR Z
The CPE of Vero cells infected with CH/YNKM-8/2013 at 12 h and 24 h post-inoculation

V] 422 B 925 5 S A T 245 SR n &1 3 s, %o TR 44
WA PG TR G 240 Ml b A 2 B 0O BE X AR
PEDV,

YU i 7% 8 T 5 0 Rk, R 2 5 L 4 (Hita-
chi H-7650, Japan) M%<, G [&l 4 Fros, Al W% 2 1
B2y 100 nm AT FEAEMECH E A PEDV Jik:

23 £EFANFT

RTINS Z R ) e 3 AL 7 41, B B % Gen-
Bank, %% 5 4 KF761675.1,

24 L£EEAM S EEKEEMESH

S FERA 5 e & B, 0% 7 Bk b 38 PEDV
MR, EEFLEA TR ZE RS 2011 4F
2 AV A 8k LC(JX489155) [ [a] i 56 & i
T A ARALPE Sy 99.6 26, i 5 56 [ 7 #k KNU-1305
(KJ662670) Fi1 3 [# B ¥k USA/Minnesota84/2013
(KJ645707) B ¥ F AL 35 e - #8R 99.0 %6 , i Ak
53k E PED SR TV CVT77 1Y 5 A IR,
96.7% ., 5 3 E Z § # i B PEDV £ 5 #k LZC
(EF185992) B ¥ S AR M 5K, R 96.5 %6 (] 5)

ALK IRARM s B: CH/YNKM-8/2013 J8 % 40 ifd i) 422 S 2 9 e Ml 45 3 . A: Control; B: The IFA of Vero cells infected with CH/ YNKM-8/2013.

& 3
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Fig.3 The result of indirect fluorescence immunoassay
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Fig.4 The morphology characterization of the isolated PEDV

by transmission electron microscope (TEM)
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76 S H A K ¥, CH/YNKM-8/2013 13k [ ) LC
PR.2011 4F 5 HYLPY 43 B dE bk AJ1102 /)5 51 AH AL
PEf i #BH 99.0%0 , 5K E & M Bk LZC 1Y )7 51
ARIPE Al Ch 93.2 %) 1 5 BEVE B #k CVT777 Ml
DR13(JQ023161) 1) S 3k K 11 77 51 AH b1 H # 424IK
A3 HIR 93.6 % A1 93.4% (&l 6), X gk F LB,
CH/YNKM-8/2013 iy fiL 71 i) 25 53 75 bk . 15 20 L 75

BRUA B 28 i 55 bR Ok IR 1Y B2 B R B Y 81 22 S
L3N

4 |5 |6 |7 [ 8|9 [10]1 |12

1 96.9 | 7.7 |96.5 |93.2 |98.7 |95 |93.9 |98.0 |99.0 | 1 CH-YNKM-8-2013 (KF761675)

2 |33 976 |99.6 | 97.0 |96.6 | 96.7 |96.6 | 96.7 |96.8 | 2 CV777 (AF353511)
© 3 (10 |3 8 976|865 8808 922 |987 |898 |030 888 | 3 = USA-Minnesota84-2013 (KJ645707)
S o | 4 | 28]21 2 97.7 [97.4 |97.2 |96.8 |969 |968 |96.9 (97.0 | 4 Attenuated DR13 (JQ023162)
:‘?_q\ 215 [22|24]23]2 97.4|97.9 |97.5 |977 876 (977 [97.7| 5 = DRI13(JQ023161)
]-T:II Sl 6 [ 34033523 96.5 |96.4 |96.5 |96.4 |96.5 |96.6 | 6 LZC (EF185992)
ﬁg 7 (17301025 |21 97.6 | 98.0 | 99.0 |99.0 (983 | 7 | KNU-1406-1 (KM403155)
Hjtk A 8 |13 (33|18 |29 |24 |35)]2 8 CHGD-01 (JX261936)
1 9 |04 |32[13|27 233418 LC(JX489155)

10 |11 [ 34|02 |29 |24 |36]|089 USA-Texas128-2014 (KJ645697)

1M 1.0 (33|01 |28 |23 ]35|08 KNU-1305 (KJ662670)

12 [ 10 |32 |11 |27 |22 |34 |16 CH-FIND-3-2011 (JQ282909)

1 /2|3 |4 |5 |6 |7

& 5

HRIEE 53 Ho

Percent identity

PEDV £ & [ 4 1% & & / 51 [ 8 14 bk 3¢

Homology comparison of genomic sequence of PEDV

4 |5 |6 |7 89 10|11 1213 |14
1 98.3 |98.6 |93.6 |934 954 |937 [93.7 |932 |98.6 |99.0 | 99.0 | 1 CH-YNKM-8-2013 (KF761675)
2 995 (932 (930 953 (933933928 (974 [976(975| 2 | KNU-1401 (KJ451047)
3 140 93593.3 956 036|936 (031 |07.7 [07.9(978| 3 KNU-1309 (KJ451044)
8 4 |16 |0 932|930 954 |933 933928 975|977 |976| 4 USA-Texas128-2014 (KJ645697)
By |5 [13]05]0a 93.3 957|936 936 (031/97.8 (980 |979] 5 USA-Ohio120-2014 (KJ645698)
<R S 6 62 | 67 64 | 67 . . 96.9 . . 6 CV777 (JN59910)
jog oo [ 7 6670 677066 7 DRI3 (DQ462404)
9 8 143[43(40]43]39 8 | JS-2004-2 (AY653204)
J]# = 9 |61 |65 626562 9 | DRI13(DQ862099)
e :‘: ?; jf §§ jf ?; CV777 (AF353511)
LZC (EF185992)
12 |13 [25 |21 |24 |20 CHGD-01 (JX261936)
nlora LC (xas913)
T T2 13 s s AJ1102 (JX188454)

& 6

PEDV S & [ 1% & & FF 51 [ 8 4 bk 3¢

Fig.6 Homology comparison of S gene sequence of PEDV

25 =EEFEANE SEFEMNFELBSH

ik — T A R H AL PEDV # B 1 i
L3 F& 3T PEDV 43I S 3K ¥ 31 43 51 14
HEPEAA X 2 AN LR AR B PEDV £ 400 2
ANEECH P T BE R E il CH/YNKM-8/2013 /3% 6 72
SRR IR LA B 55 [ o [ A0 AR S R vk 4L T R R
22 LA ik LA S AT AR R R AL A (T T, AR
BE R AN I [ |k ) 10 8 S AR 1 () DR Ak 6 R AR
1717 75 5 B W I X4 A e 1 M T 11 S I IR TR
A5 5t PEDV 8 MR T8 35 5 il T B K 3
53— D5 T AR BERR A B H s CVTTT BE PR R

k& PED W, f2 R AT A Wk IE T CV777
TR ZE T A fEXT 28 5% PEDV #4851 #2 89 PED i
FULG R ER . WS 3 KR LR Y SE 1k 4 B
iR E R R AR S AR
2.6 CH/YNKM-8/2013 &H#k.CV777 E M E 1 &
EEKREEFNAFE SEFNARFIRTMEADH
Xof G 4 5 DR A A AR ARL R 43 A R B (B 8 A L 5
REWREAR CVT77 ML AT A S8k 1) £ AR 7
B3 7 AL PEAR T 92.0 % 1Y X 380 2 101~141,
18 661~18 721,20 621 ~21 361,22 101 ~22 221
bp &5 X I LA K A 9IAE 1 721.2 301.3 301,21 641,
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. 80 -
KNU-1305 (KJ662670) 19— KNU-1306 (KJ451041)
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100~ CV777 (AF353511) —L
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71 LZC (EF185992)
—
0.002 —

0.005
0 RBFSH Y PEDV #: bk CH/YNKM-8/2013; A2 PEDV Rtk 2k A @ A 2L 5 B 26T PEDV 3k 4 S J& A 8 ) it Ak
# 0:The PEDV strain CH/YNKM-8/2013 used in this study; A:Full genome-based phylogenetic analysis of the PEDV; B:S gene-
based phylogenetic analysis of the PEDV.
B7 EF2£ERAM S EEFH PEDV LB
Fig.7 The phylogenetic analysis of the full genome and full length of S gene
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Fig.8 The genetic similarities of different PEDV strains based on genome sequence (A) and full length S gene sequence (B)
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24 621 bp F1 27 641 bp BfFIT . $2 78 1 88 [X 8y v 7
B geAR S . Wikl 8B frn . S FEEH 1~1 180 bp
XA 8RR S, 1% X B 5 PEDV fl H 2 k45 &
A 5 A CHGDO1(JX261936) ,CH/GDGZ/2012
(KF384500), YN4-1 (KM225245) ., LC (JX489155) .
AJ1102(JX188454) Fl GDA(JX112709) %5 745 5 5 MR 7F
3 587~3 589 bp A4 3 bp HB e, 458 1% X 48l —
RS R

3 i i

AW FE B M) 43 B E) 1 ¥k PEDV # k. v &4 N
CH/YNKM-8/2013, i i WAL 51 1) Vero 4 i 1Y
s (RT-PCR A& | [8] #2262 3% 2 6 56 1 ORF &
RS 3 PR 4 35 R4l R 8 (0 0 e O B 7 vk o 28
SEEERR . XTI BRI A IR AR A R i R AR S
S NS S AR DR B R L AR S BRI A R AR
(A8 S, 5 3R ) 20 L IR 7 AR DL R 6 B Y B RR T 41
ZSHER K, X O RUF TR %
ST R N PR S A e Ak DA R S e ) A S R
R AL — A R B 1 43 52, T 28 ML R DL R AT AR 1Y
PE T B AR AL A — A BE . 2010 4F Chen %577 )18
TIHERREL CVITT KIEEE R E R
PED, ixX $45 5 35 pk 1 5l i 55 Bl PED B2 &, I it
AT RERRG IR AY PED B 48 R — A th Bk i s

PEDV 75 5 3 ¥ 19 2% I 38 R 3E 48 L 2009 4w [
HERE T AR SRR AT 2010 R EF KA
SEMSER PED ,2013 426 2 & 1 PED
I SRR BE SRR T AR N SR L K S
HEHEMMAEAT JBR T XA BR G R,
AR I 43 B B0 19 CH/YNKM-8/2013 78 4= 5L [H 40 )%
SR 2011 4F 2 AT RA 5B #bk LC 1Y [R5
X BB R ARIE N 99.6% . ABFFEAE R T iX
LR S R I AR AL ARSI AR Ab B BE S T 5T X
2 FPRERE M) RAL ORI FT T Heal, FRAIAE S HA
1~1 180 bp XA K25, 1Mz Xk 5 PEDV
ZARGE AT R R TSR N ZR S
PEB 22 50 5 80 PED B9 K5 & . 8 75 E— 2 058
CHGDO1. CH/GDGZ/2012, YN4-1, LC. AJ1102 #i
GDA 4 PEDV MM SEHAFE 1 197 aa f 1 P&
MR Bl 2, % 25 5 10 A W 2F R R W AR — 25
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Isolation,identification and full length genome sequence analysis
of a variant porcine epidemic diarrhea virus-CH/YNKM-8/2013

WU Meizhou CHEN Fangzhou LI Zhonghua WAN Shengfeng YE Shiyi HE Qigai

State Key Laboratory of Agricultural Microbiology/College of Animal Science and Veterinary
Medicine » Huazhong Agricultural University , Wuhan 430070,China

Abstract
tion for prevention and control of porcine epidemic diarrhea (PED) ,a variant PEDV strain-CH/YNKM-
8/2013 was isolated in 2013 in China.The strain was identified by cytopathic effects (CPEs),RT-PCR,

IFA,and transmission electron microscope (TEM).The genome sequence of it was sequenced by seg-

To characterize the variant porcine epidemic diarrhea virus (PEDV) and lay the founda-

mented amplification method and was deposited at GenBank under the accession number of KF761675.1.
The N-terminal of S gene of CH/YNKM-8/2013 was 9 bp longer than that of CV777 strain,including 15
bp insertions and 6 bp deletions, which suggested that CH/YNKM-8/2013 was a variant PEDV strain.
The CH/YNKM-8/2013 had high sequence similarity of 99.6% with the Chinese strain LC (isolated in
2011 in Guangdong province) ,of 99.0% with the Korea strain KNU-1305 and the USA strain USA/Min-
nesota84/2013 and a lower sequence similarity of 96.7% with the vaccine strain-CV777 ,respectively. The
phylogenetic analysis showed that CH/YNKM-8/2013 was clustered into the same group with Chinese,
South Korea and USA variant PEDV strains, while it was clustered into different branch with former
Chinese classical PEDV strains and the vaccine strain-CV777.

porcine epidemic diarrhea virus; variant strain; isolation; identification; full genome se-
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