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Genomic Characterization of a Variant of Highly Pathogenic Porcine Reproductive

and Respiratory Syndrome Virus
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of Veterinary Medicine , China Agricultural University, Beijing 100193, China)

Abstract: In order to monitor the variation of highly pathogenic porcine reproductive and respira-
tory virus (PRRSV) prevailing in recent years, the complete genome of a strain of PRRSV
SD0901 isolated from one pig farm with clinical outbreak of PRRS was sequenced and analyzed by
RT-PCR amplification. The results showed that the genome size of the virus was 15 230 nucleo-
tides, excluding the poly (A) tail. Comparative analysis of the whole genomic sequences revealed
that the virus shared 98. 6 %-98. 7% identity with the representative strains of highly pathogenic
PRRSV, and exhibited additional one amino acid deletion and insertion at the position 468 and
585-586 respectively, besides 30-amino acid deletion within its Nsp2-coding region. In addition,
one amino acid variation was found in GP2, GP3, GP4 and M-coding regions of its genome, re-
spectively. Phylogenetic analysis showed that the virus formed an individual branch although it
belonged to the same subgroup as highly pathogenic PRRSV strains. These findings indicate that
the virus is a variant of highly pathogenic PRRSV, implying that the variation of highly patho-
genic PRRSV have occurred during its prevailing. Our study provides valuable genomic data for

monitoring and analyzing genetic variation and evolution of highly pathogenic PRRSV.
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¥ B 5 MR 28 4 1E (Porcine reproductive
and respiratory syndrome, PRRS), 14 ¥ “J% ¥ H-
7 S A B S I 255 AR B (Porcine repro-
ductive and respiratory syndrome virus, PRRSV) 5|
L 1) LARE$ BB B 05 11 45 B B 0 W 8 0 Sy A
1 — i BE AL e M © R e BRI A
MEELTEERZ ", AFKE 1995 FRE L
R LAk PRRS & Ry I A 57 4% A2 77 B9 — KRl
A IR 2006 45 DL JE AL AR S5 4 2R 11 Nisp2 4
B DA % 22 30 /> 34 55 R ik 2% iy e AIE 19 w5 B 1
PRRSV 1y H B2 347 » 4 3 1 95 4 b 3 il 1
EORMZprm R i, &/ Mo R, &
JPE PRRSV & O 4R K 5| & F H PRRS %1% 1)
A WATRER

J7Z A SRR R R 1) 2 FE 2 PRRSV 3%
(O RRAE 22— Bk 2 1 A B0 T I 2 45 AOE T T
I Py XfE A FE Y i 10 P PRRSV B AT 804
ZFEMRAE AT I R b 15 R AR S A G TE . BT
FEF DAL AR 1l IX A AR 4 BEHE 5 R W 25 5 A O 3 35 00
BSEIY 1 Bk PRRSV BEAT T 4 5 DAL )3 91 0 1L
BB T AL RRAE S DL 5 800 7 PRRSV
P8 722 S5 M DO R 21 AT 0 25 2 A B Bt b AR Bl 24K
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1 #MRtEHE

1.1 #F#

L1.1 ye#E#EMk  PRRSV SD0901 #. i 4 52
B2 F 2009 4EF FH MARC-145 4 fifg M 1L 2R 3 X &
A= PRRS 53900 5 14 LG FEAS 43 29, 56 5 100 75
F) 20 B 1 % 0 T 42 2 AL cDNA 3 34 Fi s 51 U
JE .

L1z #5HEkK i % 3 i pEASY-Blunt
Cloning Vector . fg W E. coli Trans 5o, H 4
XEAH.

1.1. 3 F 5] Dulbecco” s Modified Eagle
Medium, J H Invitrogen 4\ 7 ; Hyclone i 4= 1fiL ¥ , W
HFEER 2R A Ak 2 4 o (B 50O A R Bl s RNA
PP W B A e XS R AR R ) 5 [
i MLV, B Promega 2\ & ; PrimeSTAR™ HS

DNA R A0 W HE A TR CRE) A R A s DNA
P At Ak R &L 1 B A 2 a AR ARG R
/A 35" Full RACE Kit #1 3" Full RACE Kit, #J1t H
FAEY TRCREARAHA.

1.2 FHik

1.2.1 R P51 1 PRRSV SD0901 45
A MEEEM T A K R0 B Z MARC-145 41 1,
37 CUEMt 1 h 5.5 % B3, InA 5% DMEM 44§
B R 8 37 CHRAEH IR 96 ho WORIR R 55 52 9, O
fil 3 %, —80 CH-AE.

1.2.2 JK#E RNA 21 FH RNA $2 B 7] . #%
REUE ] 45 42 HU 40 s & RNA, % T DEPC K J5 ., &
—80 CLRAF#HI.

1.2.3 5l K SCER L8 i 1B W) 51 ¥ ¥
5. Invitrogen 23wl & B 14 %F 4 H 8 & 1) 47 5 1
219, T3 1 PRRSV SD0901 4 KK 4 cDNA K-
Br. BRI 5" smAn 3" s 4 AR A 57 Full
RACE kit #1 3" Full RACE kit,

1.2.4 FH4H cDNA FEny RT-PCR ¢ 14 | v [
5y B 12 pL )& G5 1) RNA ¥ WA1E b B

B s A A 38 7 B i) R 51497 (10 pmol « L5
2 pL..dNTPs(10 mmol « L") 1 pL RNase i ] %] (40
U« pl 0.5 L MLV 5§ (200 U « pL'1)0.5
pl.5 X Reaction Buffer 4 ‘uL,}imﬁi,%%j 20 pl.,42 C
JNE 1 hy S8 45 i cDNALE S PCR il #E 7
50 L. PCR WK Z .5 X Buffer 10 pLs dNTP Mix-
ture(2. 5 mmol « L™') 5 pL, I F#E5I ¥ (10
pmol « L™ 4 1 uL,DNA BA (2.5 U« uL7H)
0.5 uL,cDNA 2 pL i ZE /K 2 50 pl, PCR K
PR .98 CHiARH:,98 CAxE 10 5,53~58 CiE k
15 8,72 CHEff 1 ~2 min, 3t 30 MEH . FH 1% 5
JIE B JE L VK G A PCR 4714 7 ¥ S8 J5 %) PCR 7 %)
HEAT A Ak IR0 4 5 A7 22 PCR 1™ ) v e T
PEASY-Blunt 84K I, & %% 5 ik bt R A W)
PR BR2S w]HEAT T

1.2.5 SIEHFAF I PHES 5 I F] DNAS-
tar.ClustalX,GeneDoc &4 ¥~ 34T 2R i 4 3t
455 $E 1%, 5 GenBank W53 (1 [E N 4 2 % 35 #k
HEAT O 508, T A A EE R W2 1,
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Table 1 PRRSYV strains used in the present study

Bk Strains

GenBank It 55 GenBank No.

%2 Wik References

VR-2332 U87392 Murtaugh et al *J

CH-1a AY032626 Tong et all'’

HB-1(sh) /2002 AY150312 Gao et al [

HB-2 (sh)/2002 AY262352 Gao et al [

HB-1/3.9 EU360130 Zhou et al

JXA1 EF112445 Tian et al

HUN4 EF635006 Zhou et al**!

SY0608 EU144079 Li et al ™

JXwn06 EF641008 Zhou et al*®

NX06 EU097706 Zhou et al [

BJsy06 EU097707 Zhou et al [’

JX143 EU708726 Lv et al 1'%

HEB1 EF112447 Tian et al ¥

BJ-4 AF331831 D&

NVSL 97-7895 AY545985 Truong et al ['*

MNI184A DQ176019 Faaberg et al"**]

BJ0706 GQ351601 Zhou and Yang "%

GenBank Yt 3# 58 NJ256115, 5 GenBank IR 5 19

2 & R %% % Bk M, PRRSV SD0901 &5 & 30 #

2.1 PRRSV SD0901 £ ERFARERFEF BT 1
N 14 X FE 5 51 9. X PRRSV

SD0901 ¥k ikF7 K4 RT-PCR 1%

cDNA F B RN S FUHAHFRF (& 1D,

1 2 3 4 5 67

SARE 14 A4

8§ 9 10 11 12 13 14

B 1 PRRSV SD0901 #£EE A 14 I F B H RT-PCR
yig
Amplification of genomic fragments of PRRSV
SD091 by RT-PCR

Fig. 1

2.2 PRRSV SD0901 = EFABFFIHEZESERME
2%

4 5L A Y 9 P A A5 R SR W S 4L 4E Poly
(A),PRRSV SD0901 (3 240 4K 24 15 320 nt,

PRRSV 4y & 3 bk = B2 W] I, 5 HuN4, JX143 Al
SY0608 11 4> Jk [ 41 #% 1 B AH Ly 98, 7040, 5
JXwn06 .JXA1.NX06 . BJsy06 Fl HEBI it 43 K 41 #%
TR AH LM 98, 6%, 5 db 38 Ui AR 3K = K
VR2332 F13% [E L1143 5 # 4k CH-1a, HB-1(sh) /2002
)4 5 LR ZE AR R 23 90y 89. 294 .94 6 Y0 1 96.5%
2.3 5'# UTR F 5447

% PRRSV SD0901 5" % 4k 4 % (UTR) 4 )7 %1
MWL iZ R 5 UTR 2 189 nt, 5 3 80w 1
FFk JXwn06, HuN4  JXA1,NX06.SY0608, HEB1
1 BJsy06 J5 51 58 42 4 [\, AH U S 100%, 5 /5 3
FPEREBR X143 (1 5" UTR MIRLEN 99.5% . 22 57
TET IX143 19 163 fifk %k T, SD0901 1 H: fih
 EOR R C
2.4 FF4H #’JEEEI IREBESHIEERTR
T

%F PRRSV SD0901 H 4% #4) 2 1 4 1 X7 571 43
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BT iZ R bR ORFla #% 5 BRF HIK oy 7 422
nt ik 2 473 MR LR . 5 5 E0U% TR bk JXATL,

HuN4, JXwn06, NX06, BJsy06, JX143, SY0608 FI
HEBI1 B84 B2 A U A 98. 290 ~98. 5% . #E 3 11
FIFRAARITE R 98. 3% ~98. 6%, 5 VR2332 ¥kl
AL AL R 86. 6% s ORF1b 4% & )y 51 K &
4 383 nt, 4G 1 460 N2 IR . 5 iR Bow M EE AR

SY0608 F1 HEBL fy #% 1f #& AH Bl #: 24 98. 80 ~
99. 0% 4T 1 & LM A L1 Ry 99. 2% ~99. 6%,

5 At B0 PEFE B LE L 1% FE bR ORF1a $F1E
PEAS ST Nsp2 4 b X, bR A7 76 =5 800 PE 8 0k BT
HA BRFIEYE 30 A2 3 /R 1Y AS 7 25 Bl R A1 468 i
() 52 S R (D B2k, HAE 585—586 {ir 44, 5t i =[]
A 1AIHERP) (E 2),

JXA1, HuN4, JXwn06, NX06, BJsy06., JX143,
460 468 533

VR-2332 VGSDCGSPVSLGGDVPNSWEDLAVSSPFDLPTPPEPATPSSELVIVSSPQCIFRPATPLSEPAPIPAPRGTVSRPVTPLSEPIPVPAPRRKF
CH-1la =  ...cec0s ILM.DN...G...F..GG.L.F...S..M..L..P.LMPAS.H.P..V....G...V....R..
HB-1(sh)20 .R.G.....LM.DN...GS...T.GG.LNF...S..M..M..P.LTPAL.RVPKLM...DGS..V....R
HEB1 .R...C...LM.DN...GS.E-T.GG.LNF...S..M..M..P.L.PASRRVPKLM....GS..V....R..
JX143 SRR RN LM.DN...GS.E-T.GG.LNF...S..M..M..P.L.PASRRVPKLM....GS..V....R..
JXwn06 13500000 LM.DN...GS.E-T.GG.LNF...S..M..M..P.L.PASRRVPKLM....GS..V....R.
SY0608 1330500000 LM.DN...GS.E-T.GG.LNF...S..M..M..P.L.PASRRVPKLM. ..GGS..V....R.
NX06 RERRCN LI.DN...GS.E-T.GGLLNF...S..M..M..P.L.PASRRVPKLM....GS..V....R.
BJsy06 RS LM.DN...GS.E-T.GGLLNF...S..M..M..P.L.PASRRVPKLM....GS..V....R..
HuN4 RER =R LM.DN...GS.E-T.GG.LNF...S..M..M..P.LMPASRRVPKLM. .. .GS..V....R..
JXAL Rovooonn LM.DN...GS.E-T.GG.LNF...S..M..M..P.L.PASRRVPKLM....GS..V....R..
SD0901 513500000 -VM.DN...GS.E-T.GGSLNF...S..M..M..P.L.PASRRVPKLM. .S.GS..V....R..

561 585 586 642
VR-2332 QQVKRLSSAAAIPPYQDEPLDLSASSQTEYEASH PAPPQSGGVLGVEGHEAEETLSEISDMSGNIKPASVSSSSSLSSVRITRPKYSAQAT
CH-la ...EEANP. . TTLT.......... ELoa.Co L. . LoNM. T . EAG. Q. e =V 4G - . ILND LN S Bl o cle o ciea (o)) el =i ) o) o) =
HB-1(sh)20 ...EEANP.TTTLTH.N.... ..SS.NMSI.EAG.Q....V. . ILNDT8..P..c.vcoven Kocveeeooaen
HEB1I = =  —--------- TTLTH. .o .. . L. .S.NM.I.EAG.Q.V..V. - ILNDTN .. Pl oo, ReaperRerooor-oete
JX143 ~  —---m----- TTLTH...... L. .S.NM.I.EAG.Q....V. «.ILNDTN..P......c... K.ooeeoeooaon
JXwn06 -—--------- b P 4 R R R NS F.l L..S.NM.I.EAG.Q.V..V.. ..ILNDTN..P.......... b
SY0608 @ ---------- TTLTH. . ...t ve e aieiaaae F] L..8.NM.I.EAG.Q....V...... ILNDTN..P.....ccc0 s Ko
NX06 = —-mmmmm——- L TR F.| L..S.NM.I.EAG.Q....V...... ILNDTN..P.......... R
BJsy06 = ----—----- b P 4 P R NS F.| L..S.NM.I.EAG.Q....V...... ILNDTN..P.......... ) R
HuN4d = —--——--=-- TTLTH. .o - - P F.| L..S.NM.I.EAG.Q.V..V......ILNDTN..P.......... KR et
JXA1L ~ mmmmmm———= P 4 L S T 0 G O F.| L..S.NM.I.EAG.Q.V..V......ILNDTN..P.......... ) DG D03 GO Cs
SD0901 ---------- b1 L R RO PLT.S.NM...EAG.Q....V...... IPNDTN..P.......... ) AP

o PRSP RUIERR s —. R A R AEIR s . 4 A B0 =L R

« . Conserved amino acid;

—. Deleted amino acid; []. Inserted amino acid

2 PRRSV SD0901 Nsp2 X F oS EERF 5| 5 H At F 4k A9 L 3t o 47
Fig. 2 Alignment of the partial deduced amino acid of Nsp2-coding region of PRRSV SD0901 with other strains

2.5 BHMEASEBRTRON

XF PRRSV SD0901 45 #4 25 11 A& P 4 5 19 2 2k
B2 Y4 43 M 2R WY, 5 B0 M B Ak JXATL, HuN4
JXwn06, NX06 ., BJsy06., X143, SY0608 FI HEBI
HH G 45 25 0 2 P 35 R 4 e %) 35 R R R e v B
(LG o Ny NI = RSB - 7 7 N Tl P o e

%2 PRRSVSDO91 £HMEASEBNTRE

GP2.GP3.GP4 fil M [ 4t X A 4E 1 DA LR
9748 (52 2) , B GP2 1) 240 37 22 2R (S) 748 4%
WAR(F),GP3 ) 66 i 552 & R (D 45 &
M2 (T) . GP3 9 151 £ .GP4 fi% 43 i Fl M Z& (114 7
PLR A H IR (D) =748 Jy RA B (ND

Table 2 Amino acid variation of structural proteins of PRRSV SD0901

FEMALE RAFF FWR Mutated amino acid
ORF/protein ) ) o
Amino acid position  SD0901  JXA1 HuN4  JXwn06 NX06 JX143 SY0608 BJsyo6 HEBI

GP2a/GP2 240 F S S S S S S S S

66 T I 1 I I I I I I
ORF3/GP3

151 N D D D D D D D D
ORF4/GP4 43 N D D D D D D D D
ORF6/M 7 N D D D D D D D D




2 3 M /NG S8 - — o i B0 PR B0 W G £ A AT R 22 S 2 v 14 2 DY A A 267

2.6 3'i% UIR B34
PRRSV SD0901 3’3 UTR Kk /MK 150 nt, 5
= EORE M E M JXALL HuN4, JXwn06, NX06,

BJsy06.JX143,SY0608 #l HEBI {8 1 82 A {0l Pk
AT 94,052 ~99. 30, ALAF7E A 5] B 11 45 5878
(F 3).

NX06 TGGGCTGGCATTCTTTGGCACCTCAGTGTTAGAATTGGGAGAATGTGTGGTGAATGGCACTGATTGACACTGTGCCTCTAAGTCACCT

o BTN R A

. Conserved nucleotide

E 3 PRRSV SD0901 3’ UTR 5 H i &5 B /% 14 F ¥R 89 FF 51 bL 39
Fig. 3 Alignment of the 3’ UTR of PRRSV SD0901 with other highly pathogenic PRRSYV strains

2.7 PRRSV SD0901 B384 5 #7

HT PRRSV SD0901 Hil GenBank 1y £ 2 1
BEAR AR S5 A 85 11 Nsp2 R 5 g 5 19 2 B 1R 7
G gl g AR (B 4, S5 R ERW], B4R SD0901 5
B2 M B Bk JXAL. HuN4., JXwn06, NX06.
BJsy06.JX143,SY0608 #1 HEB1 J& F [7] — 4~ . #f
(4 TG il — A 57 /N3 32

By

~

TEETy A

VFSIN W

D—
0.02

B4 ETFNsp2 BEEHSEBNEERF I L3
2]
Fig. 4 Phylogenetic analysis of PRRSV SD0901 based on the
deduced amino acid sequence of Nsp2-coding region

3 3

PRRSV (5 H 4 2K 25 15 kb, &4 9 NIk
] 2 HE (ORFs)—ORF1a,ORF1b 1 ORFs 2(2a
2b)~7, L K& 5" f 3" JE4i S X (UTR) . ORFla #I
ORF1b k95 75 3 A 41 1 80 %4, 4 5 5 25 18 I 45 #y
B2 5 EERNA MM H L ORF2a, ORF2b
1 ORFEs 3~7 43 5 2 i1 95 B 11 45 #4) 25 51 GP2.E,
GP3.GP4,GP5 .M FI N, 755 & PRRSV )5 K4
fE BV I BF 58 F W, PRRSV 19 9E 45 449 % 11 Nsp2
B XL G B 25 0 2B 1 GP5 #il GP3 i) ORF5,ORF3
SRR 2 Y 5 A8 DO O3 O Nsp2 i it X, ORFS
S AR S e PRRSV 8 Bk 9 2 FE pE 0,
PRRSV (% 5 48 5 1% | 5t 1% 22 FE PR R B0 M 22 = 45
TR I B AR 3 T

2006 4F Fk [ = 20W M PRRSV (1 3 30717
Gl Z LE. A MR E R T E0R %
PRRSV J& 3 JLAF ok 3% 5 /) 6 #4758 AR Lt 2
SIEFER M F B, B, & 20w PRRSV 48
S 1 W0 R T on B B B R
S, FEARBEFE A AR X LR K 4 PRRS B2 1
W5y B 1 #k PRRSV # bk——SD0901 #E17
TARIERAT I E . A AR R A B A
B BRKCF iz bk 5 3R T 4R0E 09 5 200 M 2 bk
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R [RD R AL R 98, 6% ~98. T% L EE B A Y
G PR AW . & T m BUR PERE bR . 15 m 8O 1 B
Bk JXA1, HuN4, JXwn06 ., BJsy06. NX06, JX143,
SY0608 F1 HEB1 # It SD0901 $ 4 14 1 75 7% T
JELEF B 1 Nsp2 G i X, % 5 AR B T 77 7 5 = 30
Joa 1k BE AR AH R Y 481 7 F1 533—561 i 30 A4~z Kk
T (14 Bl 2 A0 L 18 43 BITE 468 SiAEAE 1 D IR (5a
AR 2 T 585—586 i [l 4l A 1 A~ 2 FE R (i
M) . MAMAERHE N SD090T 4544 2 [ 4t i X HE T
(2 HE IR 7 41 bE X 43 B & B, 72 HL GP2.GP3,GP4
M G i X 53 N AEAE 1A SRR 72 5 A 45
JXA1, HuN4, JXwn06, BJsy06., NX06, JX143,
SY0608 F1 HEB1 75 N 1 = B PERE MR AN 6] . BE T
Nsp2 & B X HE T (19 %0 1R 17 5] ) i Ak 40 A R
PRRSV SD0901 &4 55 & B 7 2 #k [/ J& — 4> T
B HT I B — A /3 3, B, AT AR R
PRRSV SD0901 J&—Ff & Ui 1F B Ak 19 28 5 35 bk
H 16 B 1] s B 1 PRRSV B bR FE AT 1 72 b
23RS S TOBERE M AR 1) 2 AR

3 [ BUwR E PRRSV 1943 T 80k ML 2 H Al
LRI ST PR, B8 SR DA 0 R I 1 3t 1 B AR
AR BT CAESE 5 BOW P Bk Nsp2 i i X 30 4~
S HE R W e 2k 5 HL# T8 O L (R B0 1 B0 BIL
{54 5 BB . ABFEH . SD0901 78 Nsp2 4 fidh [X (1)
BAN I B O R AE A, DL TR S5 # R E GP2L GP3,
GP4 fl M 2 FER MR8 A Y E LA S
BE R A B0 P FEE 09 OC R ARAELAT TR A 58 R 43
Br.
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