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Abstract: [Objective] The study was to understand the genetic evolution of porcine reproductive and
respiratory syndrome virus (PRRSV) strains from different pig farms in 2007 —2009. [Method) 10 PRRSV
isolates were isolated from 10 pig farms suffered PRRS in 2007 —2009,0ORF5 and Nsp2 genes of these iso-
lates were amplified, sequenced, compared and phylogenetic analysed with 19 reference PRRSV. [Result]
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SDWF5,SDCX1, LN3, LN8, LN12, SD2, SD5, SD14, ZB1, ZB2 10 are variant strains of North America
PRRSV,of which ORF5 genes were composed of 603 nucleotides, encoded polypeptides of 200 amino acid
residues, variations of the deduced amino acids of ORF5 gene mainly occurred at positions of 9 to 39. Nsp2
genes of 8 PRRSV isolates were composed of 2 845 nucleotides,encoded polypeptides of 950 amino acid res-
idues. Relative to the representative strains VR-2332, there are two deletions of 30 amino acid in Nsp2 pro-
tein 480,532 — 560 aa of SDWF5, SDCX1,1.N3,LLN12, SD2, SD5, SD14, ZB2 PRRSV isolates. Compared
with ORF5 and Nsp2 gene nucleotide and amino acid sequence of 19 reference PRRSV, 10 isolates of ORF5
and Nsp2 genes and their deduced amino acid sequence have occurred in a larger variation. Phylogenetic a-
nalysis based on gene sequence of ORF5 and Nsp2 showed that all isolates sharing a close distance evolu-
tionary relationship with CH-1a,and showed a closer distance evolutionary relationship with JXA1. [Con-
clusion] There is a cross-cutting phenomenon on the genetic relationship of PRRSV isolates which isolated

from 10 different pig farms,and no obvious geographical characteristics. We can assumed that they have a

common ancestor Ch-1a.
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147, Nsp2F : 5'-CGGTGCCGGAAAGAGAGCAA-
3",Nsp2R:5-CGCCCAGTAACCTGCCAAG-3"; ¥
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W A AR5 B 2 0 B A0 T VIR B B 10
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A2 (CPE) IR, — 70 “CoRAF & H . A% 4 AR5 Jo i
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BB 32 O B R RNA, & & E R KR — 2Bk
(DEPC) /K i ik, — 20 “CHRAF#H
1.5 HBEEHK RT-PCR

e 10 pL RNAL Jim A ORFS5R 1 pll (20
pmol/pL) 3.5 L ANTP (2.5 mmol/pL).0.5 puL
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VK 45 min, f AP 4R,
1.6 HRNERN=EEETE

YIS 5 - 7 B UNIQ-10 DNA i [l i 38 ) 6 i
5 K e i 3 B B g 0L 5 pMID1S-T
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Table 1 Details of PRRSV reference strains used for analysis
bk TR 5 A B ik e 5 A
Strains (I?annk Accession year Strains (J.anank Accession year
accession number accession number
LV M96262 2000 HUBI1 EF075945 2006
VR-2332 U87392 2000 CC-1 EF153486 2006
MLV AF066183 2005 S1 DQ459471 2007
CH-1a AY032626 2001 HuNO06 - 2007
BJ-4 AF331831 2001 Em2007 EU262603 2008
HN1 AY457635 2003 SD-JN FJ422123 2008
HB-1 AY150312 2004 SD-LCI FJ765744 2009
HB-2 AY262352 2004 SD-4 GQ222229 2009
JXA1 EF112445 2006 SD0612 GU233504 2010

HEBI1 EF112447 2006
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B 5 SODWE5,SDCX1.LN3,LN8.LN12.SD2.SD5.
SD14.ZB1.ZB2 3£ 10 # PRRSV. X 10 44 & b

feflt Marc145 40~ A= $u A1 i) CPE, =22 R 3 R 41
JHL 2R AR R G ART AT G P 3 i KEOIR R P P
Wasi s (K 1), BB OIE 2009 iR Ff A= 3h 9112
K FE T F M 2.8, 7 W ik RT-PCR Jrikt™ LiiE
S0 B B R B O 2B PRRSV,

B0 R A Marcld5 J5 7= 4 g 40 B s
AL IEH Marcl45 4 ; B. 755728 Marcl45 41 fifd
Fig. 1 CPE of Marcl145 cell inoculated by PRRSV
A. Marcl45 cell not inoculated by PRRSV;B. CPE of Marcl45 cell inoculated by PRRSV

2.2 PRRSV 4B # ORF5 Nsp2 EE#K RT-PCR
THERERE

JH RT-PCR J5 ¥ 9 #4845 T PRRSV 43 i Bk

ORFS5, Nsp2 H 3 A | B, ORF5 R/N25 2 750

M 1 234 5 6 7 8 910

bp.Nsp2 #9752 850 bp, ¥ PCR ™ ¥y [ i) i 47
A A PR BB HEAT 7K PCR $E5E 45 R Y
LT U B F 2 (8 2) .

M 1 2 3 4 35 6 7 8 910

Bl 2 10 4 PRRSV 4} E5#k ORF5 Ml Nsp2 3LH 9 RT-PCR % 5
A. ORF5 3£ X ;B. Nsp2 K ; M. DL2000 Marker;1~10. 10 4> PRRSV 43 & £k
Fig.2 PCR identification result of Nsp2 and ORF5 genes recombinants of 10 PRRSV
A. ORFS5 gene;B. Nsp2 gene; M. DL2000 Marker;1—10. 10 PRRSV isolates
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e 5 250 PRRSV R £ FE#k VR-2332 () ORF5
JE DU R e 9 (W) VM 2 8 1 87, 206, 1T 55 KR A
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AHIEFE B 4K 43 2 bk 25 O 56 W A PRRSV, 10 4
PRRSV 4B bk ORFS K& PR 2 8] 0 4% 1 8 & 4 5
LR P4 W) PR 2 ) R 96. 296 ~100% 11 94 % ~
100% . 55 2006 4F LI 4 B 19 JXAT 45 [ Ny HoAth A2
SRR R) A A% T R 5 HE S R (W) IR 43 R
91.4%~99. 5% F1 90. 5% ~98. 5% ;5 VR-2332,
CH-1a,BJ-4 \HB-1,HB-2 %% 5 8 bk WO A% 17 R 5 48
SR 7 A [ R M4y 0 Sk 87, 206 ~ 96. 704 Al
83.6%~94. 5% . ARWFIE KM 10 4~ PRRSV
438 bk b 9 SDWF5, SDCX1, LN3, LN12, SD2,
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At 7% S 35 AR 0 A% R 5 4 S A R R (W] U 43 Sl
97.8%~99. 7% 1 97. 4% ~ 99. 8%; M 5 VR-
2332 .BJ-4.CH-

Majority

WE-233Z GPS
MLV GPS
CH-1a GFS
EJ-4 GPS
HN1 GPS

76.1%~94.7%.
2.4 PRRSV 4 E# ORF5 . Nsp2 EERESSH
BEINNTERSH
FH DN AStar #4437 1) Protean F 84 XF 10
A~ PRRSV 43 Btk ORFS5 He K 4 5 2 2 1R )7 91 i
la,HB-1.HB-2 S G f bk iz 470 0r. 45 R ILIE 3,
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HE-1
HE-Z
JEALL
HEE1
HUE1
CC-1

GFS
GFS
GFS
GFS
GFS
GFS

31 GPS
HuNO6 GFS
Emz007 GPS
3D-JN GFS
3D-LC1 GPS
SD-4 GP5
3Db0O612 GPS
LN3 GPS
LNE GPS
LN1zZ GPS
3DE GPS
3D5 GPS
3D14 GPS
SDWFS GFS
SDCEL GFS
ZE1 GPS
ZBZ GPS

Majority

VR-2332 GPS
MLV GP5S
CH-1a GP5
BEJ-4 GFS
HN1 GPS

HE-1
HE-Z2
JEAL
HEE1
HUE1

GPS
GPS
GPS
GPS
GP5S

CC-1 GFS
31 GPS
HulO& GPS
Emz007 GPS
SD-JN GRS
SD-LC1 GPS
SD-4 GPS
3D061lE GPS
LN3 GP5
LNS GP5S
LN1iz GPS
SDha GPS
SDS GPS
3014 GPS
3DWFS GPS
SDCXL GPS
ZB1 GP5S
ZB2 GPS
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Fig. 3 Main amino acid differences of ORF5 gene among 10 PRRSV
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aa, 7€ GP5 N #if 1~31 aa &2 — 1K 31 aa {E 5 ik
J¥30 .78 N i 30~51 aa &b 435 4~6 4> NIt
AT A 4y W T 30,33,34,35,44 Fl 51 {3 aa &b,

BT A 43 B HRAE 30,44 I 51 457 aa Y N-AH IR A7 5
YRR AEMAE, 75 HATE &2 i 3 4 38R
PRRSV GP5 & FH0 5 R AL, 10 A4S 43 85k 1 th Fil
PEFRAT (37 ~45 i aa) A FIPEFR AL (27~30 fi aa
FI180~197 fif aa) ¥y K A= T S FE TR K T 1 i A

rhFIPEF A S37TH(F/L) QLIYN J& PRRSV (f) 3%
R 2R 0, H38 5 142Y43N44 Bk k2
FRORI BT B B AL L39Q40LA4T Ik Ky & v Rl

LR AT SRR TR R (MLV) [
137 i aa i A WFEEkk 137 i/ aa FE 2 S X —H|

LT O 1130 T S N ) R 7 = 1 I K
PRRSV 7 @ k32 0 B 554k
10 4~ PRRSV 7r B bR Nsp2 FEH 391 42 K 2y

A 2 845 bp, 4 950 4~ aa, X SDWF5,SDCX1
LN3,LLN12,SD2.SD5.SD14,ZB2 8 N4+ B #k Nsp2
LD S R 7 SN AT T S R (D R 5
E Y PRRSV A £ B bk VR-2332 #H LK, 8 143 55
PRI Nsp2 B[R #E 5 2 FE 1R )7 51 7€ 480,532~ 560
PLRAE T ANESER) 30 DS HEIR A% [6] I 7 H A Z

A1) 25 5 oz

N

AW &M, RI3.RIGI S 5KES N

G 1.
EYIHX

Majority

fH PRRSV 73 8BStk 39 (i i F/L B IXHUF7E R B AR A . B LR P 91 [ IR 1 o3 A

B.8 4~ PRRSV 2B ¥k 5 2006 4E 7 B 21 1y XAl

SHABEFE 10 A~ PRRSV 43 BARTEX 2 HEFEEERR)T 59 RIEPE ik 98. 50U |
RSDCGE PYLMGD VP HSE -E TV P T T P TP EPMTE S EPVLVE ASRRVP KL MIPLE G APVPAPRRTY TTTLTHODEFLILSA
470 480 390 500 510 520 530 540 550 560 570
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VR-2332 Nspl.PRO GSDCGEPVSLGGDVEPNSWEDLAVSSPFDLPTPPEPATPSSELVIVSSPQUIFRPATPLSEPAP IPAPRGTVSRPYTPLSEP IPVEAPRREFQQVERLSSAAAIPPTQDEFLILSA 375

MLV Nspl.PRO
CH-1a Nsp2.PRO
BI-4 Hspl.PRO
HN1 NapZ.PRO
HE-1 Hspl.PRO
HE-2 Wapl.PRO
T¥A1 Hapl.PRO
HEE1 Nspd.PRO
HUE1 Nspd.PRO
CC-1 Nspd.PRO
31 NspZ.PRO

G3DCEIPVSLGEDVFNSWEDLAVSSPFDLPTPPEFATPSSELVIVSSPQU IFRPATPLSEPAP IFAFRGTVSRPVTPLSER IPVEAPRREF QQVERLSSAAATFPTONEFLDLSA 575
GEDCEIP ILMGDNVENGHEDFAVGGPLDF PTPSEPMTPLEEPVLMP ASQHIP RPV TPLS GEAPVPAP RRTVSRPMTPLSEP IFVSAPRHKF QQVEEANPAATTLTYQDEFLILEA 375
GEDCGIPVELGGDVPNSHEDLAVSSPFDL P TPPELATP S SELVIVESPQU IFRPATPLIEPAP IPAPRGTVSRPVTPLSER IPVEAPRREFQOVERLSSARATPPYONEPLILEA 573
G3DCHEPVILGEDVENSWEDLAYSSPFDLPTPPEPATPSSELVIVSSPOU IFRPATPLSEPAP IPAP RGTVIRPYTELSEP IPVEAPRREF QOVERLSSAAATPPYONEPLDLSA 375
REGCEEPVLMGDNVENGSEDL TV GG PLNF PTPSEPMTPMSEPVL TP ALQRVE KLMTPLNGSAPVPAP RRTVSRPMTPLSEP IFLS APRHEF QQVEEANPATTTLTHONEFLILSA 375
RSDPGESILA-——————————~ VGGPLNF3TPSELVTELGEPVIMEASQHVS REVTFLS EPAFVEAPRR IV RPMTEL SEPTFVEAPWRKS OQVEEANPAAATLTCQDEPLILSA 563
RSDCGIPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTEMAEFVL VP ASRRVE ELMTP LS GRAFVPAPRRTV TTTLTHODEPLILEA 545
REDCCEPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTPM3EFVLVPASRRVEKLMTPLEGSAFVPAPRRTV TTTLTHQDEPLILSA 345
RSDCGSPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTEMAEFVLVE ASRRVEELMTP LI GIAFVPAPRRTV TTTLTHODEPLILSA 545
GEDCEIPVSLGEDVPNSWEDL TV SSPFDLPTPPEPATPSSELVIVSSPQU IFRPATPLSEPAP IPAP RGTVSRPVTPLSEP IPVEAPRREF QQVERLSSAAA IPPTONEFLILSA 373
G3DCEIPVILGEDVINSWED LAY S PFDLPAPPEPATPSSELVIVSSPOU IFRPATPLSEPAP IPAP RGTVIRPYTELSEP IPVEAPRREF OOVERLSSAAATPPYONEPLDLSA 375

HulNOE Nspd.PRO

REDCGSPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTPMAEFVL VP ASRRVEELMTP LS GIAFVPAPRRTV

TTTLTHODEPLILEA 545

Emi007 Wspi.ppp RSDCGGLISMGDNVPSGRECLTVDGILDFEFVLSEPMT
LN3 Nspi.PRO
LN1Z Nspl.FRO
3D Nspl.pRo
SDS Napl.PRO
3014 Nspd.PRO
3DCE] Nspd . PRO
SDWES Hepl.ERO
ZEZ Nspl.PRO

RSDCGIPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTEMAEFVL VP ASRRVE ELMTP LS GRAFVPAPRRTV
REDCGEPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTPMSEPVLVPASRRVEKLMTPLS G3APVPAPRRTV
RSDCGIPVIMGDNVPNGSE-ETVGGPLNF PTPSEEMTEMAEFVLVEASRRVEELMTP LS GIAFVPAPRRTV
REDCGSPVLIGDNVPNGSE-ETVGGLLNF PTPSERMIPMSEPVL VP ASRRVE ELMTPLS GO AFVEAPRRTV
RSDCGSPVLMGDNVPNGSE-GTVEGPLNF P TP SEFMTPMIEFVLVPASRLVEEL I TPLS GIAFVPAPRRTV
RSDCGIPVLMGDNVPNGSE-ETVGGPLNF PTPSELMTPMAEFVL VP ASRRVE ELMTP LS GRAFVPAPRRTV
REDCGEPVLMGDNVPNGSE-ETVGGPLNF PTPSEFMTPM3EFVLVPASRRVEKLMTPLEGSAFVPAPRRTV
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