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Abstract: [Objective] PRRSV strains from pig IFArms suspected to have broken out PRRS in 3 differ-

ent regions of one province in middle east China were isolated. The genome of the obtained PRRSV isolates
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was determined and then molecular characteristics of dominant strains was analyzed, the evolutionary law
of PRRSVs isolated in China recent years according detaild sequences analysis was observed. [ Method]
Samples of lymph nodes and lungs from dead or sick pigs were collected, treated samples by PRRSV RT-
PCR were determined,then the strains from positive samples were isolated. IFA was conducted after the i-
solation and TCID;, of IFA-positive isolates was measured. 6 pairs of primers were designed based on
PRRSV VR-2332,CH-1a,HB2 and JXA1l and other PRRSV strains available on NCBI Genebank. The ge-
nome of obtained PRRSV isolates were amplified and determined by these primers. Detailed sequences anal-
ysis and evolutionary relationship research among 3 obtained isolates and LV, VR-2332,JXA1 and other 13
domestic and foreign representative strains or isolates were carried out. [Result] 3 PRRSVstrains were ob-
tained and were named as SDCXA/2008,SDWF and SDLY respectively. The Blast result of complete ge-
nome indicated that all 3 isolates were Amercian-type strains. According to the sequences analysis, the ge-
nome sequences of 3 isolates showed a very low identity of 61. 6% —61. 8% with Europe-type PRRSV,a
relatively low identity of 86. 6% —97. 1% with American-type strains isolated before 2006,a high identity
of 98.3% —99. 7% with American-type strains isolated after 2006. Nsp2 gene was the most variable labile
gene compared with ORF5 and ORF3 gene. ORF5 gene was more mutable than ORF3 gene. The deduced aa
of Nsp2 gene was most variable too. The sequences analysis showed that all 3 isolates were high pathogenic
PRRSV like representative HP-PRRSV strains of J XAl and HUN4 having 30 discontinuous aa deletions at
the position of 481 and 532 —560 aa site in Nsp2 deduced aa sequence. The sequences analysis with and
phylogenetic tree was combined and 3 obtained HP-PRRSV strains were clossified into JXAl-like HP-
PRRSV group. [Conclusion) 3 HP-PRRSV strains were obtained, the genetic characteristics of 3 strains
showed to be comparatively stable,but some mutations appeared in the genomes suggested that the PRRS-
Vs would continually evolve with variation in future. The result also showed that there were no apparent
relations between the distribution features of PRRSVs and the places.
Key words: PRRSV ;homology; RT-PCR; phylogenetic analysis
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41K B ESE RNAL K K28 15 kb, &7 41 i
5'UTR-ORF1a-ORF16-ORF2-ORF3-ORF4-ORF5-
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.1 # #

.11 H&kBEEH5LE R, 2008 4R AR
FAA 0 3 A (6] b X0 A 55 7 » 32 A4 it U
BEUAR R EL S5 Sl 20, Ab By 3 2 A B UCR S 1
PhI L 45 0t U /0, BT RS I K T PBS WE 5§
T TR T 5 2 A0 B2 o JEURIF B VA S O VR il 3 IR L 0
—70 CHAFRH

1.1.2 Marc 145 Zg . Marc 145 4 iy v [ 2h 4
A5 AT A M S A T PR AL L A RS I St
1.1.3 XA T LB Trizol LS Reagent IJ H In-
vitrogen /A &) , Prime Script™ Jz % 5 B . RNA [if§ 1)

#7) HPRI, LA Taq DNA %4 fifi. INTPs, rTaq
DNA AR EcoR T .3'-Full RACE Core Set Ver.
2.0 5 & A5 AR ¢ PCR 7R3 § TaKaRa 23 A,
B BRI ZR A AR S B BRI [ B 2
an W B8 i (445 : S0704) - HoAth 3570 34 Ay i 11 s ] 7
Ba A

1.1.4 31 4 2 GenBank F1 % iy PRRSV
VR-2332 (U87392), CH-1la ( AY032626), HB-2
(AY262352) . JXA1-06 (EF112445) % 8 %k 1) 3£ R ¥
|, Primer Premier 5. 0 # /4% 1 %} PRRSV #;
219 (A) .5 % T HP-PRRSV J K 41 )5 51 4™ 14 (1)
S (B—F) Ml 3'RACE ¥R E519 (G, W 1,

F1 SE®RKENSIMERERARFF T IE5Y
Table 1 Primers for PRRSV detection and genome amplification
519 s P 1 BE /bp 519 %31 (5'—>3")
Primer Fragments Length Primer sequences(5'—3")
A - - F. TTG ATG GGC GAC AAT GTC CCT AAC
° R:GAG CTG AGT ATT TTG GGC GTG TGA
B b 19 F.ATG ACG TAT AGG TGT TGG CTC
o R:AGA CAT GGT TAA AGG GGT GGA
C 14330 F.ATG ACG TAT AGG TGT TGG CTC
¢ o R:GGC GAT CTC ATT AGG AGC AGT TC
D d 3860 F.ATG TGC TTT CTC AAG GTA GGT GT
R:CAC TAG GGG TTT TGT AAG GTA TGT
E 14377 F.:ACC CTA GGA CCT GTG AAC TTA AAA
¢ R:GAT GAT ATC AAC AAT GGA CAC CAG
F f 3884 F. TGT GTA CCT CCC AGA CCT TGA A
R:TCG CCC TAA TAG AAT AGG TGA CT
G . ~800 F.GCC ATA GAA ACC TGG AAA TTC ATC

R.TaKaRa 3'RACE Adaptor Primer

H.—. BREAEMY .
Note: —. Denotes there was no name.
1.2 J&#H PCR/RT-PCR #

5390 S BORE & rP (9 95 22 L RNA AT DNA L ) H]
514 A #E47 PRRSV £, [F] 0 2 2% v [ 2h 4 T 4R
B URAT IR PO AT e 0 S 55 T A O O
(CSFV) iy RT-PCR J5 i Fl 4% [ 35 9 & 2 Al
(PCV2) JELHIERIE T (PRV) V3% 40 /i 2 (PPV)
() PCR J73 43 Bk 3R 4 BB S| R B 5% 258 Bt 1
s R AT R
1.3 RENSBRVTETE

B — 70 °C % f¢ H 4 RT-PCR Wl 3F 52 K
PRRSV [ 59k 6 4 FRIR B .4 °C 12 000 r/min
#5010 min, B EIEW 0. 22 pom U8 B 5R 14 42
CA W )2 B Marcld5 48, MR 1.5 h J5 5% K4
Ty o 5 in 38 a2t 1 A R A 0 100 B AR A v
DMEM K552 . TR B3 8k 520 CO. .37 ‘Cik 46
Kigf GRS MR 4~6 d WOk 5 R VRl 3~4 I, 4k
ZE4EFh Marc145 AL ARG 5% 3~5 0. AR5 5

PRI X565 5 AR B 20 85 W 5 w0 L 5 125 03 ) 2 AT
PRRSV RT-PCR £ il #1558 2 ik 55 (IFA)
1.4 $/mEF TCID;,, Wil E

HL—A~ 450 B Bk SDCXA/2008 H) 25 5 4% 41 i 5
B AE 107 ~ 10" R G H BT . o0 0l $E R KA
Marc145 20 il B2 19 96 LK% I A 4 A B 2 8
FL AL 100 pLL, [6) B 35 AS s 75 09 1E 5 28 A A Xt
HELE 37 C RN 5% CO, S 54 i 35 S
7 d WEZ I Sk Al ML A2 L #% I Reed-Muench #5315
TCID;,
1.5 PRRSV S E#E£ERAFI &R RE RT-

PCR ¥4

FZ R Trizol LS Reagent 150 4% . )\ 4355 4l it 75
PEHOPT A RNA, 42 40T #2547 S sf « BUT Ui
J#F519 PR 1 L, 2.5 mmol/L dNTPs 4 uL.RNA
BiAR 5 pL FR4RIR )65 CLRIR 5 min, U K | 2
min; BB iR 10 pL OB i BESE T PCR 45



2 WA R K 4 BRI

5 38 &

J AR A 5 X Prime Script™ Buffer 4 pL, HPRI
0.5 uL, PrimeScript™ 2 % % if§ 0. 5 pLs %M DEPC
K2 20 pll;42 ‘CAER 50 min, 70 “C 15 min, I F 7K
R R YIRS cDNA 7).,

b F B PCR W #F:95 C i ZAE 4 3 min; 94
°C 1 min,54 C 505,72 °C 30 s,35 MfE#H ;72 C1E
1 10 min, JVARZ W :cDNA A 2.0 pL,2.5
mmol/L. dNTPs 2 pL. 10 X PCR Buffer (Mg*"
Plus) 2.5 pL,rTaq(5 U/pl) 0.5 uL, EFiE51 49
% 0.5 pL MK AGEKER R 25 pl, c—1 &
PCR W F2JF:95 C A8+ 5 min; 94 °C 1 min,
53~57 "C (R M BEAR S W1 &) 1 min, 72 °C 5
min, 35 MEH ;72 CHEfH 10 min, WK R T .
cDNA it 2.0 xL,2. 5 mmol/L dNTPs 4 ;,1.,10X
LA PCR Buffer (Mg®" Plus) 2.5 pL,LA Tagq i}
(5 U/pl) 0.5 pL, ERUESIHA 0.5 pL, il K5 AL
HEAKEARZE 25 pL. 3'UTR JFFHUF|H TaKaRa 24
il 3'-Full RACE 5] & 48 ki ik 0514 G it
17T RT-PCR ¥4, Jirf§ PCR ¥ 1™ ¥4 10 g/L 3

BRHEE S HL UK S o R R R e B 45 28
1.6 PRRSV £EREAFIIHNES 7 H

Sl PIE E Bik B—G 519 8 b—g 6
Z B MR MN A #] B NucleoSpin Extract [ i
R g alifl 8 B b Ml g #4EAE pGEM-T easy Vec-
tor b J5 ¥4k DHSo KM AT 18 . W 13 0 18 /5 k1A
FE AR BUSORL  JE 4T EcoR T i D) %8 5E . 8 il U FH 14
FEARRE LA Ty s BB o— 1 4% L 2E Tl
J o My 25 R g ContigExpress F Bf 4 4153 X
3R 2 A F 91, 45 ] ] Blast 1 DNAStar
wmM oy M. 35 LV (M96262 ), VR-2332
( PRUS87392 ), EDRD-1 ( AB288356 ), LMY
(DQ473474) . MLV (AF066183),SP (AF184212) .
CH-1a ( AY032626 >, BJ-4 ( AF331831 ). HB-1
(AY150312), HB-2 (AY262352), CC-1 (EF153486)
JXA1 (EF112445 ), HUN4 ( EF635006 ), YN2008
( EU880435 ), SX2007 ( EU880434 )., GS2008
(EUS80431) % 16 # PRRSV (F %Il 4 ¥ # & HP-
PRRSV) #EAT % 1 IR M B B 1R )7 4 LA 43 #T
1.7 BRE#HLSWH

R T HE— 0BT 3 AT R A B AR AR a8 A
fb b5 2 FIHH Clustalxl. 83 il MEGA4 #k 4 xit
X 3 # PRRSV 1§ Nsp2.ORF3.ORF5 M4 3K 4
FEB143 315 ik 16 4 GenBank 2 % 22 11 [= 4 41
F2 2 LRE AR R A AT BE AR AT X ORI A 2 R

Gt f AL
2 R 550
2.1 $%## RT-PCR #1 PCR # il

ikt RT-PCR,PCR £ ll 25 £ & 7% . {{ PRRSV
BEPE L CSFV .PCV-2 . PRV Hl PPV ¥ 4 B .
2.2 RENIBELE

BERRE FOE 19 Marc 145 2408 B2 4 2 1R
FE46 P R A2 L 3 AN A T AR . R B 4
L IBR) 4 SR e OV S R . 4~ 5 R4 i
5% 3 MR A~ AT 48 h JF R
WELG AR, 72 h 5 75% DL &0 40 B e 7 A i AR
5, B 5 AR 4 25 ) #E4T PRRSV RT-PCR £
W25 R B TFA 255 57K 78980 Wi e T /]
W, 3 A FERREYL ) Marc 145 40 il b A 45 5 98 6 7
A AL (1 25 16 B AT i v VA e S 9o B,
I A B 4 0 R4S 3 Bk PRRSV 4k, 73 7l in 44
4 SDCXA/2008,SDWF,SDLY,
2.3 PRRSV 4B # TCID,, il E

5 BBk SDCXA/2008 55 5 48 4H Ml 35 5= ) ik
17 2B Rl Mare 145 41, L2 W% 7 d. i@
i1 Reed-Muench 1] 18 TCID,, & 10757 /0.1 mL.,
2.4 BWMEEMYIE

PR B RR AR 5 AN 5 25 W 10 AL RNA, L H
519 B—F A K 3'RACE 51# 4 5t 17 RT-PCR, §
Bl R B b — g, HK BE 43 Wk 195, 4 330, 3 860,
4 377,3 884 #1813 bp(J& 1), 5 HiMILE B (F DA,

MI 1 2 3 4 35 6 M2

4500bp
3000 bp

2000 bp ?zzgzp
P

1000 bp 1000 bp
750 bp 750 bp
500 bp 500 bp
250 bp 250 bp

100 bp

Kl 1 PRRSV 4rEtk 6 5K 5 Boryd g 45 3L
M1. DL2000 Marker; M2. D250 Marker;

1~6. 35 Bt boeded.g
Amplification of 6 fragments of PRRSV isolate
MI1. DL2000 Marker; M2. DL.250 Marker;

Fig. 1

1—6. Fragment b,c,d,e,[,g respecively

2.5 PRRSVE&ERFREAREWNELEF S RIEME
S
Blast 45 B 3 B, 3 A~ 4> 85 Bk 5 o0 b 58 I 7Y



5 8 1

S EERE L FR E AR A 4 HP-PRRSV [ 40 B % 5E Jo 4 3L R 4L R 5 40 b7

29

PRRSV # k., H 5 16 1~ =% &tk 5 42 X (Nsp2,
ORF3 fil ORF5) K 4= 55 41 )3 51 /) #% 15 12 m) I 1
LG R Z 2, W3R 2 WAL 3 Doy B bk & 5L
417 50 5 WM AR CLV 8D 1 [ 6P A K (61. 6 %0 ~
61.8%) .5 2006 4 LA 4325 (1916 35 P AL 3 bk (VR-
2332 . EDRD-1,CH-1a,BJ-4 . HB-1, HB-2) (% [7] 5 1

AR (86. 6% ~97. 1%) ., 5 2006 4E K VLI 43 55 110
HP-PRRSV ( JXAl, HUN4, SX2007., GS2008,
YN2008) [w] Y1 %5 v (98. 3% ~99. 7%) ., Nsp2 %t
TE 3 4~ 5 728 X A48 7 e K ORFS (R Z . ORF3 #H
XA/

X2 3HPRROVAEBMREHMBSHIZERRSERNAZETRFINREELE
Table 2 Nucleotide identity comparison between 3 new isolates and other PRRSV strain %
s SDCXA/2008 SDWF SDLY
Strain Nsp2  ORF3  ORFS G Nsp2  ORF3  ORFS G Nsp2 ~ ORF3  ORF5 G

LV 14.6 65.0 64.0 61.6 15,0 61.4 63.2 61.8 44,7 61.2 63.0 61.6
VR-2332 83.2 89.3 89. 4 89.2 83.5 89.2 89. 4 89. 4 83.5 88.9 88.9 89. 4
EDRD-1 80.0 87.9 90. 1 86. 6 80. 8 87.2 89.7 86. 8 80.4 87.5 89.6 86.9
LMY 80.7 88.0 87.4 87.6 81.1 87.8 87.4 87.8 81.2 87.8 86.9 87.8
MLV 83.1 89.2 89. 1 89.2 83.5 89.0 89.1 89. 4 83.5 88.8 88.6 89. 4
SP 80.5 88. 4 90. 1 88.5 81.0 88.2 90.0 88.7 80.8 88.5 90.5 88.8
CH-1a 89.0 96.0 95.2 94,8 89. 4 95.4 95.2 95.1 89.5 95.8 95.0 95.1
BJ-4 83.0 89. 4 88.6 89,4 83.2 89.3 88.6 89. 4 83.2 89.0 88.1 89.5
HB-1 94. 6 96.0 96.7 96.8 95.9 95. 4 96.7 97.0 95.2 95.8 96. 8 97.1
HB-2 88.1 93.4 92.4 92.1 89. 1 92.9 92.4 92.3 88.5 93.3 92.2 92.3
JXA1 98.2 99.3 99.5 98.9 99.7 99.5 99.8 99.7 99.2 99.5 99.3 99. 4
cC-1 82.7 89. 6 88.7 89.1 83.1 89. 4 88.7 89. 3 83.1 89.2 88.2 89.3
HUN4 98.4 99.3 99,7 99.1 99.5 99.2 99.7 99.5 99,1 99.5 99.5 99.5
SX2007 97.0 99.1 98.3 98.3 98.1 98.7 98.3 98.5 98.0 99.2 98.2 98.6
YN2008 97.7 99.1 98.7 98. 4 98.7 99.0 98.7 98.8 98.7 99.2 98.5 98.8
GS2008 98.1 98.8 98.8 98.6 98.6 98. 4 98.8 98.8 98.5 99,0 98.7 98.9
SDCXA/2008 — - - - 98. 4 98.8 99.3 98.9 98.2 99.3 99,2 99.0
SDWF 98. 4 98.8 99.3 98.9 — — — — 99.3 99.0 99.2 99.3
SDLY 98.2 99.3 99.2 99.0 99.3 99.0 99.2 99.3 -~ — — —

H.GRELEFEL,
Note:G denotes complete genome.

358 X HE T 2 HE R T 9 Y LA A R WL 3R 3.
MR 3 1.3 N or Bk Nsp2 B 2 B iR 1y 51
5 RPN AR B[R] JE P A (33, 8 %0 ~34. 0%0) , 5 2006
o8 Q17 =R 1 | A < W= 3 ¥ S 13 0 1 0 o S 3§
(74.5% ~94. 2%) . 5 2006 4 & LhJ5 4% & () HP-
PRRSV ¥k # [R5 1 452 55 (96. 4 %6 ~99.0%) ., Nsp2
FE e S LR )P 9 1 A48 5 KT ORFS5 Fl ORF3 3
W, 34 B MRM Nsp2 SIS &M F I 5
VR-2332 fH I . 45 481.532~560 fi 2 Ab2:Ht 2 30
ANEIER X5 JXAL . HUN4 , YN-2008 [ Nsp2 &
PR 4 T 2 R Y 91 1 78 S i L e bl 3 Ak e B
HP-PRRSV # #k (045 153 i £ %8 K Val, i H b
PRRSV # # & Gly; HP-PRRSV # ¥k fl HB-1 45
316,514,744 F1 817 & JEME 43 51 & Pro.Met,Ser,
Cys, 5 H Ath 35 bk 2 3L W2 B B AN 7] 5 [7) B & 3, Nsp2
HA GRS R RS 213~214 R HEIR R 5 A X,
A TEMR B) 22 58K, 3 A 4 B bk 22 Ta) A A [
£ ORF3 J: N gty 1 2 L2 137 25 I HP-PRRSV #

PR H A PRRSV 20k Y 25 50 B L 26 48.,56,58,
69,73,226 {3 &5 - HP-PRRSV 3 bk 424 JL 12 ¥ #H 7] ,
M5 HAB B MR IR . 3 443 B Mk ORFS JE A i 4
SEFERT I LR S JXAL 24 —5LH
SDCXA/2008 k7 T — A~ 9E 5 5 2 1y Lk 9k
F LA LT E SR 170 2 FR H Glu 2B B T
Lys, & HP-PRRSV ##EEE 9 N & LR Ky Cys, 1M
HAbFERY y Gly, HP-PRRSV #tk 5 HB-1 &k
5 24~25 PLE LR Y Ny Tyr-Leu, iX 5 HAth # # A~
M. 3 A~k M 5" UTR [ WM R 100%, 5
HUN4 fil JXA1 524487 ;3 UTR 5 JXA1 {47 5
PR 97.2%~98.9%.
2.6 REFAXSWER

% 3 #k PRRSV 1y Nsp2 5K .ORF3.0ORF5 &
AP A 4055 iR 16 45 GenBank W 2 & 7
f L P A 3 R B R R I AT R EAT LU X O
SR G AR AR ILIE 2,
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Table 3 AA identity comparison between 3 new isolates and other PRRSV strain %
R SDCXA/2008 SDWF SDLY
Strain Nsp2 ORF3 ORF5 Nsp2 ORF3 ORF5 Nsp2 ORF3 ORF5

LV 34.0 58.3 61.0 33.8 54.9 60. 5 34.0 55.3 60. 5
VR-2332 76.2 85.9 88.1 77.1 84.7 88.6 77.5 85.1 88.1
EDRD-1 75.3 85.5 89.1 75.7 84.3 88.6 76.0 84.7 89.1
LMY 74.5 88. 2 85.6 75.5 87.8 86.1 76.1 87.8 85.6
MLV 76.1 86.3 87.1 76.9 85.1 87.6 77.4 85.5 87.1
SP 74.7 84.3 91.6 74.3 84.7 91.1 74.4 85.1 91.6
CH-1a 87.4 93.4 93.1 87.6 92.5 92.6 88.0 92.5 93.1
BJ-4 75.8 86.7 86.1 76.3 85.5 86. 6 76.7 85.9 86.1
HB-1 93.6 93.4 94.1 93.9 92.5 93.6 94. 2 92.5 94.1
HB-2 84.8 91.8 91.1 84.6 90. 9 90. 6 85.0 90. 9 91.1
JXA1 97.1 98. 4 99.0 99. 4 99. 2 99.5 98.9 98.4 99.0
CC-1 75.2 87.1 86. 6 76.1 85.9 87.1 76.5 86. 3 86. 6
HUN4 97.2 98.8 99.5 98.7 98.8 99.0 99.0 98.8 99.5
SX2007 96. 4 98.0 97.5 96. 6 97.6 97.0 96.7 98. 4 97.5
YN2008 95.8 98.0 97.5 97.0 98.0 97.0 97.3 98.0 97.5
GS2008 96. 8 97.3 98.0 97.4 96.9 97.5 97.6 97.6 98.0
SDCXA/2008 — — — 97.1 97.6 98.5 97.2 98. 4 99.0
SDWF 97.1 97.6 98.5 — — — 98.9 98.0 98.5
SDLY 97.2 98. 4 99.0 98.9 98.0 98.5 - - -

JIXA1 IXA1

SDWF SDWF

HUN4 HUN4

Gs2008 SDLY

YN2008 GS2008

SX2007 YN2008

SDLY SX2007

SDCXA/2008 SDCXA/2008

HB-1 HB-1

CH-1a CH-1a

HB-2 HB-2

EDRD-1 EDRD-1

SP SP

LMY LMY

VR-2332 CC-1

CC-1 VR-2332

BJ-4 MLV

MLV BJ-4

LV LV

SFEFEH General gene Nsp2

YN2008 HUN4

$X2007 YN2008

G$2008 TXAL

IXAL SDWF

SDWF SDLY

HUN4 $X2007

SDCXA/2008 GS52008

SDLY SDCXA/2008

HB-1 HB-2

CH-1a CH-1a

HB-2 HB-1

EDRD-1 EDRD-1

SP SP

LMY LMY

VR-2332 BJ-4

CC-1 CC-1

BJ-4 MLV

MLV VR-2332

LV LV

ORF5 ORF3

Kl 2 PRRSV 3 />3 8 #k 5 H Al 55 0k 19 388 1% 16 43 A
Fig. 2 The phylogenetic analysis of 3 obtained isolates and other selected PRRSV strains
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