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WE: BEA5FRES/ERF(PRRSV) LR3I REBF AL A RE-FREFRERRB, LKLt & ™ EM
k. ATHEN&H®E 2015—2016 4 PRRSV S # E FH L, ZAAXKET 85 WM A £ PRRSV A4 &, @i
RT-PCR # 3 ORF5 AW, s L3472, A7) ol & Fo BT 5 2 A5 AL 547, 343 15 A ORFS 591, L ES
55 R A0 A 0. 0~0.25 = 81. 1% ~100%. &5 VR2332, JXAl, NADC30 #= JX1411 # 8 5 5| 48 6 1 5 31 A
83.4%~89.1%. 83.4%~99.3% . 81.9% ~95. 7% A= 81. 4% ~92.9%. #HAK 54 %7, 15 A~ ORF5 55| % & 3
A EE, 8 A ORFS /%) 5 JXAL # & subcluster I, 5 A% NADC30 like # & subcluster 11, 2 A~ ZJ1503 like & #k
7 A% subcluster L AFRZER AW, ZHK PRRSVs EHEAEA AL &, ANEI SR G LR, A yBLTHN
FHBIA X6 PRRSVA B A, s PRRSV 9535 B A &% L.

*x O\ HEALEFRLESERE: ORFS AR NADC30; i 4t ft

FES2ES: $852.65%1 XEkIRERD: A XEHS: 1673 -9868(2018)01 — 0021 - 06

B EhE 5 255 AE % 7% (porcine reproductive and respiratory syndrome virus, PRRSV) 3 % 5 £}
H LR A R A DR A LD BT R G AR . PRRSVs 20 tE4g 80 AR ARAE S B B U B, 1991
4 Wensvoort 22 FE N 1 K 70 B 212K 5 LV (Lentivirus) JEEE#E . LG PRRSV & BR AT, 1996 4EFH
AL 2 2 Y AL R P B R P TR 4> B 8] PRRSV Wi i CH-1a, 3E W] T oy [ K Bl 77 76 58 55 5 09 1
ZEAERR FEIR YL, 2007 4F, Tian %V HIE T S50 2006 45 3 4R & 5 2U% P B . ISR AER & i, |
He R, PUE DB AT, R SR T RO RRAE (0 P . X 3R 3R 4 ol ™ E 46 2R 1 HP-PRRSV 28 A 8 4
JXAL, MR T E 5 8] 2ok R HaN4AD % J54E0k, i PR M S5 LA ER &S LA 25
S 3 AL 70 S 22 REVR AR R 501 2 v e M B AR T Y R DR AT B T R A SR LR B, 2 AR SR 0 B
W 25 A AR B R A ok T Bk . FEGRR) 1Z WAT 45 75 Ml s U™ 5 A F T H O g AR v
i HP-PRRSV ##kAY JXAL, HUN4, T] £ #L ) CH-1a SE1 XHZAG HEATRIG. B KBER LW, oA
fRE T T A RE 78 2 S T T PRRSV Jii AT 85 k. U HJ& U0 4728 . S8 1 9% K 1 RV 3 B g 1 5 1 b
IR B PRRSV B, UG 4F >k 76 3% [ H B NADC30 like # 8k, BF LLJF % 0% 75 8t 1% it AL i 52
X $ 3 SR BT b e 1 R AT S HORS RO B YA HL A A L B AR R SR TR B PCV2, PEDV, TGEV,
GAR 5 & PCR Jrid g ar Je i s BRaMEHE S8 A58 T 4 v Wi 2 4 20 RT-PCR 4G I J5 32 1 8 57 5 07
Chen 21245 HH% B0 5 WP 0 23 4 HE 0 B 25 M 3L 1 ORES XHZ0% B8 20 F AT 2% . SURHLER 2 1 0F 1 A

@ YR HB. 2017-01-08
HAWH . p)ERHLTHE (2016]Y0223) 5 PUNIAAZE T EARF W H (15CZ0018) 5 7R AL K 2= G 10 H (2015L.ZCYD ~ S09(7/8)).
EZ A JHSEIR985 » . B, WiHLRGE A, M4, BIBUZ, 2RI GE Y 05T,
WEES . AT, s E.
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MRl A BEENE L. Wik, AP R0E T R E 2015 —2016 4 A Hi X 22 DL Y PRRSV G £, 1ML 7
O MWERE, F RT-PCR ¥ 3 H: ORFS K, JFEATsake . 80 & Mg g e 8, 7% 2015—2016 )1
FEY PRRSV JEHEH ORFS 3 K 1Y i3t A48 S A8 0 . X iz b X8 B A0 16 F K PRRSV Bl 8 $2 b4

1 #MRERE
1.1 fFRIRE. &ER PRRSV &l

TG T R B B ALY B A 5 IR W 2 45 AE o5 AV 06 0 IO 975 R O o AU RO I L AR B L S R
{8 FERE o B 5 2544 T SR AL R B L I 38 AN BT F S 4 20 2 000 v/ min #5.0 3 min, BB, T —80 TR
A7 . T Ak B A it felf T A 20 50 2 0 B0 5 P IR 255 AE RT-PCR R 0 32 70) & s A7 G, 45 1 20 3R 4 itk
¥ G Ui B B AT
1.2 PRRSV PAME# S ORFS EE Y 1, mERFIINE

K Omega 24 7] RNA $£B0UR 5 & PRRSV FHEFE S 4 RNA, i K% 5 49 I 5K & prime-
Seript (Takara, KX B2 H RNA #47 cDNA 4. il ORF5 51# 5591 ORF5 #EH"Y, H PCR
PIFRF N 94 °C 4 min; 94 °C 40 s, 53 °C 45 s, 72 °C 1 min, 3£ 29 MEF; 72 °C 10 min; 4 C{R1F. PCR
FEMIZE 1.0 0 SRR WE B M HL PO 22 45 SR (BIO-RAD). # i sf H 9 DNA, R Tiangen i 7] & BTk
HA LD, 8 Br gk H A 3L 5 K 2B Y pMD-19T #K 4T TA Jole. 1k DHSa, PEHCFH P va b %
FE . PHE o B 3% AR T . JFRE BT E R 51 5 Genbank #EAT HUXE, 25 BRAE B B 6 R 2 B TXAL,
HuN4, TJIM-F92 F1 CH-1a Btk — 8T A5 . B3 50 o0 5 b B G 9 55 7 AR Sk 1A
1.3 ORF5 EREF 54

W B ORF5 J¥%1 578 Genbank H1 AT F 20 [E A4 28 55 ORF5 fAFE ¥4I (3R D, 41 VR2332,CH-1a,
JXAL,Hun4 SFRR M Lasergene A Megalign #E47 #2551 AHALL 4 20 56 12 e 51 AR AL 23 7, il
F Mega 7. 0 344 st A% AL AR

Fx1 AHARHPETHEA ORFS EEFIFEMRER

Tk 24 PR E % /4y R4 k24 PR EP YKL R

Lelystad virus Netherlands/1993 M96262 BJ China/2008 EU825723. 1
VR2332 US/1995 uU87392 TJ China/2008 EU860248. 1

CH-1a China/1996 AY032626 BJ0706 China/2009 FJ800759

BJ-4 China/2002 AF331831. 1 SCwhn09CD China/2009 JN836553
EuroPRRSV USA/2004 AY366525 JX1411 China/2014 KT961391
HB-1(sh) /2002 China/2004 AY150312 NADC30 USA/2012 JN654459
HB-2(sh) /2002 China/2004 AY262352. FJ1502 China/2015 KT961418
RespPRRS MLV USA/2005 AF066183 FJ1405 China/2015 KM453701
JXA1 China/2006 EF112445 7J1503 China/2015 KT961381
Henan-1 China/2007 EF398053 2]1407 China/2015 KT961383
SY0608 China/2007 EU144079. 1 GD1404 China/2015 KT961415
HUN4 China/2007 EF635006. 1 CHsx1401 China/2015 KP861625. 1
GD2007 China/2007 EU880433. 2 HLJ58 China/2015 KR706344
MN184C USA/2008 EF488739 JL580 China/2015 KR706343

2 & B

2.1 JIEtREEESFRESMEMRELSER

BT RAE Y 85 b A v, 38 5 (0 FH R B4 5 P R 2 45 A0 2 A 00 3 70) A 29 £y PRRSV PCR
P, A ORFS KR SS9 14 29 4y BHAERE S A9 ORFES JE K BL, B Friig iy 20 SN - Be ik i
AT, £38] 29 A ORF5 [, BRis 14 A~ 5 RE8 7R TXAL, TJ, HuN4 #8751 100 YoMl R 5k, 4073 T
15 N BAH 5 2R A AR FE ORFS JER 741, B w44 SC1501-SC1511,SC1601-SC1604.
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2.2 st XBEEESFRLE S ORFS F5IERMES

AR 15 4~ PRRSV 23 Bk 1 ORF5 3£ 7 51 5 M Genbank "1 F 9 ORF5 5& )7 51t & B,
15 A~ ORF5 & Ky 511 1 g Jb 56 84, 15 A~ ORFS 33t 4% B85 5 77 91 A AL 43 9 9 0.0 ~0. 25 F1 81. 1046 ~
100% (% 2), HAuRQE Gk ATCC-VR2332 B 4 1Y 4% BR 7 51 HH BL P 28 35 8 AH DL 4 1 R 83. 496 ~
89. 1% 1 82.1%~88.1 %, HHKE 2007 4EHATH ) HP-PRRSV R H #k TXAL-like &R /7 51 A0 L 1
FVE LR AR PE 23 54 83. 4% ~99. 3% 1 83. 1% ~99. 5%, 51T 4F H Mt 25 Wi 44 K i) NACD30-like 7 #k
KW 15 1) KR AL 0022 5 T R AL PR 43 501 A 81, 9 %6 ~95. 7 % Fll 80. 6 % ~94. 5%, 5 e [E 4= B 5 i By JX1411
% TR 5 90 R R0 28 5 PR AR AR 23 501 81, 4 96 ~92. 9 % Fl 81. 6 %6 ~92. 5% (£ 3).

F2 1541 ORF5 Zz EEEEEKF 5T
\ B
) SCI01 SCIS02 SCIS03  SCIS0E SCI505 SCIS06  SCISOT  SC1508  SCIE09  SCISI0 SCISIL SCIG0  SCIeD2  SCI603 SCIG0Y
SC1501 S0 98.37(98.00F 85.7(85.6) 85.2(85.6) 85, 4(85.6) 94, 4(04.0) 82.9(82.6) 95.5(95.5) 82.9(84.6) 98.8(99.0) 98.7(98.5) 85, 4(85.6) 82.9(82.6) 99.7(99.0) 98.5(98.5)

SC1502 0.017

§5.6(85.1) 85.1(85.1) 85.2(85.1) 94.5(94.0) 83.3(82.6) 95.4(95.0) 82.9(84 1) 98.5(97.0) 98.3(96.5) 85.2(85.1) 83.3(82.6)

98(97.0)

99.8(99.5)

SC1503 0.175 0.177 —99.5(99.0) 99.7(99.5) 83.9(85.1) 82.8(8L.6) 84 7(86.1) 92.4(93.5) 85.9(85.6) 83.7(85.6) 99.7(99.5) 82.8(81.6) 85.7(85.6) 85.4(84.6)
SC1504 0.182 0.184 0.003 —99.8(99.5) 83.7(85.6) 82.6(81.6) 84.2(86.1) 92.9(93.5) 85.4(85.6) 85.2(85.6) 99.8(99.5) 82. 6(51.6) 85.2(85.6) 84.9(84.6)
SC1503 0.179 0.182 0.003  0.002 — 83.9(85.6) 82.8(81.6) 84 4(86.1) 92.7(93.5) 85.6(85.6) 85.4(85.6) 100(100) 82 8(81.6) 85.4(85.6) 85.1(84.6)
SC1506 0.061 0.059 0.203  0.206  0.203 — BL1(8L6) 98.8(98.5) 81484 1) 94 5(93.5) 94, 4(93.0) 83.9(85.6) 81 1(81.6) 94 2(93.5) 94, 4(93.5)
SCL507 0.219 0.213 0.221 0.4 0220 0.5 — 82.1(82.1) 81.4(80.6) 83.1(82.1) 83.6(82.6) 82.8(81.6) 100(100) 82.6(81.6) 83.1(82.1)
SC1508 0.047 0.049 0.19 097 0195 0012 0.232 = 82.3(85.1) 95.7(95.0) 95.5(94.5) 84 4(86.1) 82.1(82.1) 95.4(95.0) 95.2(94.5)
SC1509 0.22 0.22 0.08  0.078 008 0.2 0247 0.229 = 83 1(84.6) 83.6(85.1) 92.7(93.5) 81.4(80.6) 82.6(83.6) 82.8(83.6)
SCI510 0.012 0.013 0172 0079 07T 008 0.216 0.046  0.218 —99.2(98.5) 85.6(85.6) 83.1(82.1) 98.5(98.0) 98.7(97.5)
SCIsll 0.013 0.017 017 0082 018 0060 0.200  0.048 0,209 0008 — 85 4(85.6) 83.6(82.6) 98.3(97.5) 98.5(97.0)
SC1601 0.179 0.182 0.005 0.0 0 0.205 0221 0195 0.08 0117 0.18 —  82.8(81.6) 85.4(85.6) 85.1(84.6)
SC1602 0.219 0.213 0,221 0.24 0220 0.5 0 0.2 0.247 026 0209  0.21 — B2.6(81.6) 83.1(82.1
SC1603 0.003 0.02 017 0082 018 0082 0.2 0.040 0226 0.005  0.017 0.8 0.2 - 98.2007.5)
SCI604 0.015 0.002 0179 0087 018 0061 0.6 0.0 0223 0.003  0.015 018 0.216 0,019 -
HoA RERE, B OFAIRESE, C XD BRFAANE, £ AERFIRNLE,
£ 3 154 ORF5 EEF 35 R2332,CH-1a,JXA1,NADC30,HLJ58,JX1411 &
Lelystad Virus 728 F FIHMN S EBRF I HEMUEILBRER %
VR2332 CH-1a JXA1 NADC30 HLJ58 JX1411  Lelystad Virus
SC1501 88.9(88.1)  94.5(88.1)  99.2(99.5)  85.6(85.6)  84.6(83.6)  83.7(83.6)  63.5(58.4)
SC1502 88.6(87.1)  94.9(87.1)  99.2(98.5)  85.4(85.1)  84.2(83.1)  83.7(83.6)  64.1(58.4)
SC1503 85.4(84.1)  86.4(84.1)  86.2(86.1)  95.2(94.0)  93.7(92.5)  82.9(82.1)  62.4(54.8)
SC1504 85.2(84.1)  86.2(84.1)  85.7(86.1)  95.7(94.0)  93.9(92.5)  82.8(82.1)  62.1(54.8)
SC1505 85.2(84.1)  86.2(84.1)  85.7(86.1)  95.7(94.0)  93.9(92.5)  82.8(82.1)  62.1(54.8)
SC1506 86.6(85.6)  92.0(85.6)  94.9(94.5)  83.9(85.1)  82.8(83.1) 81.9(83.1)  63.6(56.3)
SC1507 83.4(82.1)  85.6(82.1)  83.4(83.1)  84.1(84.1)  81.9(80.6)  92.9(92.5)  62.3(53.8)
SC1508 87.2(86.6)  93.2(86.6)  96.0(96.0)  84.7(86.1)  83.6(84.1)  82.9(84.1)  63.8(57.4)
SC1509 85.2(83.6)  84.7(83.6)  83.4(85.1)  93.0(94.5)  91.5(84.1)  81.4(81.6)  64.0(54.8)
SC1510 88.6(87.1)  94.7(87.1)  99.3(98.5)  85.7(86.1)  84.6(92.0) 83.7(83.1)  63.5(57.4)
SC1511 89.1(87.6)  94.9(87.6)  99.2(98.0)  85.9(86.1)  85.1(84.1)  83.9(82.6)  64.3(57.9)
SC1601 85.4(84.1)  86.4(84.1)  85.9(86.1)  95.5(94.0)  93.7(92.0)  82.9(82.1)  62.1(54.8)
SC1602 83.4(82.1)  85.6(82.1)  83.4(83.1)  84.1(84.1)  93.7(80.6)  92.9(92.5)  62.3(53.8)
SC1603 88.6(87.6)  94.2(87.6)  98.8(98.5)  85.2(84.6)  93.7(82.6)  83.4(82.6)  63.6(58.4)
SC1604 88.7(87.6)  94.7(87.6)  99.0(98.0)  85.2(84.6)  93.7(82.6)  83.6(83.1)  64.1(58.4)
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2.3 JIEHREEESFRESIE ORF 55

WAL A BT A B, BRI E ) 15 > ORFS B JF 415 Genbank R 88 7 5IE K 3 AW HE (B D,
SC1501,SC1502,SC1510,SC1511,SC1603,SC1604,SC1506,SC1508 % 8 4~ ORF5 J#31 5 HP-PRRSV 2 #!
i JXA1, Hun4,SCwhn09CD 4 & ¥k ORF5 J¥41JE i 1 4~ W #f (subcluster 1), SC1503, SC1504, SC1505,
SC1601,SC1509 4 5 7515 NADC30, HLJ58,J1.580,2]1407 ,FJ1405, HN1502 #1 CHsx1401 i 1 4~ E
#E (subcluster 1D 3 SC1507 il SC1602 HE N FF51 5 2]J1503,FJ1502,JX1411,GD1404 Fl HN1506 & BEH 9 1

ASTE#E subcluster T11.
99_|- SC1603.seq

SC1501.seq
L— SC1511.seq
2g SC1510.seq
_I- SC1604.seq
o ! SC1502.seq
1 JXAl.seq
— SCwhn09CD
57{ Henan-1.seq
o4t SY0608.seq
37 HUN4.seq Subcluster I
24\_| HUBI.seq
77

TJ

GD2007

Bl.seq

SC1508.seq
SC1506.seq

100
BJ0O706
HB-1(sh)2002.seq

HB-2(sh)2002.seq
46 I- CH-1a.seq

VR2332.seq
497[— BJ-4.seq
69! MLV RespPRRS Repro.seq
CHsx1401

40 99| 92— FI1405.seq
711407 .seq

HLIJ58.seq
NADC30

SC1509.seq

JL580.seq

SC1504.seq
SC1505

100 |- SC1503.seq
571 SCI1601.seq

MN184C.seq

Subcluster 1T

92

—— ZJ1503.seq
27 GD1404.seq
42 FJ1502.5eq Subcluster 111
JX1411.seq
SC1602.seq
100 1 SC1507.seq
—— EuroPRRSV.seq
100 L—— Lelystad virus.seq

0.05
Bl 1 fEf Mega7.0 REGMBNHEEEETRESIERS ORFS & E# LK

3 #
RUBEAL S 45 2 1 TR A 9 B8 15 I W 2 I 0 2% 2 70 M i O 7™ S A 8 B 0 R RVAS 4% T S R

Tyﬁ@iﬁ?tﬁﬁﬁufmfrkﬂﬁaﬁ HEMEEE BB ALz AW KA e EEF N JE PRRSV g £4 48 57 4t

ARG o X T G B B G B R BIL AR T A R V4 T S B R E RE S S e Ah . T Rl AR
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K H) Z2 5 DR Y 55 A il DX 30 5 DR 7Y kA A 3 2 AR 0 B DRI R, dn B i R I BRI S IR R Y
CH-1a,JXA1 B4R A8 3 i E 19 NADC30 8 k. AW 503 o X 4R 15 (9 15 A 4% B0 5 0F i 25 5 ik
ORFS BLH 7 5 A7 43 #r, A3 H 8 TR M A EE bR, H b 8 Bk PRRSV 43 B ¥k 5 HP-PRRSV f{3& tk
JXA1 A HUN4 B A & R E . 27 i X HP-PRRSV 74K & £ E k2L A, 4k, SC1503,SC1504,
SC1505,SC1601,SC1509 % 5 #3115 NADC30,HLJ58,]1.580,72]1407,FJ1405, HN1502 f1 CHsx1401 &
B 1 AR, NADC30 # #2010 4 78 35 [ g o7 vk & B0, 3 3 40 3 [ OR W A7 1% 2 AL B vk 19 e 38, o
HLJ58.J1.580,7]J1407 ,FJ1405, HN1502 Fl CHsx1401, X F % 5 1l B8 55 3 [ AU 36 08 10 Floss R o A 45 T &
A, BEINSR S DR B R R Bk 5 TAE. (R, X488 NADC30-like # 8k 5 NADC30 J3 51 #7754
MG, 25 B A RERR ISR B A s S, s E CORRRE BAEY . NADC30 Stk e B 4 5 & E
) HP-PRRSV like Btk & EFL NS4, T8 AL T 80 09 56 X B % B0 55 IF W 25 &5 4 B8 4 Z2J1503, FJ 1502,
IX1411 %5, AR Xt & 3 7 288 A9 PRRSV 24k, 11 SC1507 5 SC1602 %,

JV P ML DX I AT 0 B0 5 P W 25 B AR 5 B AT A5 2R L HP-PRRSV g kk o £, 776 7] B8 i 51 Fh A
HE UG R 51 HER NADC30 2881 PRRSV Bk, LT vl gk F LA L 2 Fh 3SR 3 pk il o 5 4108 )i 3
FA PRRSV 1 ZJ1503-like FEbE. ZEFHEM 380 528 7™ 4% 45 1 5 | b B PR il ot 9 | o i 20 5 ok 55 S b X 3
RAFEREA I 4 PRRSV FEH T, X} PRRSV B4 LA HZE L.
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Genetic Evolution of the ORF5 Gene of
(PRRSV) in Sichuan, China from 2015 to 2016

ZHOU Ying-shun', XIE Bo?, CHEN Min?,
WANG Guang-xi', REN Ding-qgiang®

1. Department of Pathogenic Biology . School of Basic Medical Sciences ,
Southwest Medical University , Luzhou Sichuan 646000, China ;
2. The Animal Health Center of Chengdu Chia Tai Agriculture & Food Co. , Ltd, Chengdu 611130, China;

3. Animal Disease Control and Prevent Center of Luzhou . Luzhou Sichuan 646000, China

Abstract: Porcine reproductive and respiratory syndrome (PRRS) is considered to be the most widespread
viral disease in industrial swine production. It leads to reproductive failure in pregnant sows and respiratory
distress in young pigs. In order to research the genetic variation of porcine reproductive and respiratory
syndrome virus (PRRSV) in Sichuan, China, eighty five clinical samples were collected and detected in
2015—2016. A total of fifteen ORF5 gene sequences were identified. Their pairwise-genetic distance and
sequence homology were 0. 00—0. 25 and 81. 1% —100%, respectively. These strains had 83. 4% —89. 1%
identity with VR2332 at the nucleotide level and 82.1% —88.1% with amino acid level. What’s more,
those field sequences showed 83. 4% —99. 3% of nucleotide and 83.1% —99. 5% of amino acid identity to
JXAL strain. In addition, those ORF5 gene sequences showed 81. 9% —95. 7% of nucleotide and 80. 6 % —
94.5% of amino acid identity to the NADC30 strain. Moreover, those ORF5 gene sequences showed
81.4%—92.9% of nucleotide and 81. 6% —92. 5% of amino acid identity to the novel type PRRSV inclu-
ding JX1411 strain. Phylogenetic analysis revealed that the fifteen ORF5 gene sequences formed three sub-
clusters. The first eight ORF5 genes and JXA1 belonged to subcluster I, In addition, five of them were
subclustered with NADC30 strain into subcluster 11, and the last two ORF5 gene sequences were subclus-
tered with ZJ1503like to form a novel subcluster III. The above results suggest that the genotypes of the
PRRSYV in this region are becoming increasingly complex. It is recommended that proper immune vaccina-
tion be used to reduce the complicated genotypes of the wild strains. That will be of great significance for
the control and prevention of PRRSV,
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