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Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important animal pathogens in
swine industry worldwide. In this study, we isolated the large-plaque forming variant virus designated PL97-1/LP1 from
the parental strain PL97-1, the first Korean strain of PRRSV, isolated from the serum of an infected pig in 1997. We
found that the 15411-nucleotide genome of PL97-1/LP1 consisted of a 189-nucleotide 5' untranslated region (UTR), a
15071-nucleotide protein-coding region, and a 151-nucleotide 3'UTR, followed by a poly (A) tail of about 50~60
nucleotides in size. The 5'-end of PL97-1/LP1 began with ATGACGTAT. Comparison of the PL97-1/LP1 genome
with the 11 fully sequenced PRRSV genomes currently available revealed sequence similarity from 99.6~99.7% (the
North American VR-2332 and two VR-2332-derived vaccine strains MLV RespPRRS/Repro and RespPRRS MLV) to
62.0% (the Dutch Lelystad strain). Phylogenetc analysis revealed that PL97-1/LP1 is most closely related to the North
American genotype VR-2332, two VR-2332-derived vaccine strains, and Chinese BJ-4. It is distantly related to the
European genotype Lelystad. The entire nucleotide sequence of PL97-1/LP1 was identical to that of the parental virus
PL97-1 except for three silent nucleotide substitutions, one in ORF1a (U4230C), one in ORF1b (C10977U), and one in
ORFS5 (U13976A). This nucleotide sequence has been submitted to the GenBank database under the accession number
AY612613.
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15,17~19,21,22,24). PRRSV+= A equine arteritis virus (EAV),

lactate dehydrogenase-elevating virus (LDV), simian hemorrhagic
fever virus (SHFV)S} TlE-©] Nidovirales ¥ (order), Arteri-
viridae ¥} (family)ol] €3} (5,31).

PRRSVE QIAAS 7R Wi 22 <liEufele] 2
(enveloped virus)©] ™, ATiAA e FEH LA <ol
°F 15 kb =0 Y= TU7IH RNA AlsS 7L
AL} (6). Hkole] 2] XPPﬁzﬂoﬂ o3 aasm A v
TZHAQ] replicases 1P s FAAES Al RNA
o] st o 2R oF 80%F AHAISHH, Alis RNAZT-E
s = M2 FHEE B9E 71X ORFlagt ORFlbol| <]
A THEo]Xt) o] FolA] ORFlbi ribosomal frameshift

712l ofsf A tka Barel up It} (4). wpele]ze]
ZohAEL Al RNA] 3-TTo 2R oF 20%E A4
&}, ORF2a, ORF2boll A -E] ORF7¢] 770€] fr3dAt= -8
W E), o5 A9 Al UlolA] monocistronic subge-
nomic mRNA 2] 5-weho 2 BE] wt& Et} (20,33). PRRSVE)
T Rk ohel vl e s 23 e
ol gl 7 R EAYESA SA #E - A
= oA v gk o)t

PRRSV7} si#lol] s 342l Sdow 4lgh A4
Ee} 5F7] Aoll7h vERdth PRRSV Hv|Fet fH T
A S8l B v S ST T jivks AR
T Beta, RS FgHory fAgHor SR
2}olE 7FAI vt (1,10,19,24,36,37). W&, B¢} %%‘

F WollA = 55 71 zol& vEhdith &
gl &abe oY BEFE Alold] d71Ade] Wel=
RNA S Bz RNA A3 1222 o EM e
F glen, olme] fAste Wolt volzsel Wl 5
Q3 2pol2 el 4 9rka mas vk Qo) (2,11,13,19,
2335). AAAQl &5 = AE dle]A PRRSVY] 3138}
4 AskE A7el] N 22 SuE olelse] Hat
& A Alsel MRS BAsR Aol Dast) 1en
2, & AFto| A= PRRSV U325 PLI7-12] consensus
sequence (12)¢} ©|Z2HE wEld & SHAE FAse=
PRRSV PL97-1/LP19] & ulo]gf AT o] AA| Al 7]
MEe A= Bl BAEATE 24 A3, PLI7-1/LP19] 7
A @719 Bufole] 2 PLI7-13} H]al %e o 37)2]
HAEEAM] (silent mutation)yS 7ML AE AS & F
AATE o] Edo]EE Hlolg] 29 Bl?z‘i‘r—ﬂé ORFla
(U4230C)$+ ORF1b (C10977U), 12|l Hfo]2] o] F-z-thul
Z ORF5 (U13976A)l Z+7} sl EAlsh= AS st
ek TR 2 ArellA= ol FA Bl PLI7-1/LP1 XA
Aol 7G-S ol-8ate], ko= PRRSVE] Alxu] A&
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1. Ml ZH{ QD) HiO|2 A

MARC-145 M¥EE= 5% $Efo}d A (fetal bovine serum),
E3 @ o}v] =2t (nonessential amino acids), sodium pyruvate,
AU/ ~EREno]2lo] H7HeEl minimal essenial medium
(MEM)H Aol vl eFagict. AZm A AHEe BE A8 E
2 Gibco BRL Life Tech. USA S ZH-E] 9]t} & 29
o] A A%l EHlo]l#] 2 (parental virus)v 1997 7%
A RdA o m ST WA S-S UERE A HiX
2RE 8% PLI7-1 vlo|#]~E ARESISITE (12). PL9T-1
Hlo] 8] 223= MARC-145 A4 3xke] o8tz Al
A& AHE3F3 o1, MARC-145 Az A theket 3719 &
215 A3 (data not shown). BE Hlo|# e Q.
& wj7hA] 80Tl HAsI3ATh

2. Ho[A S EQ =8
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AE AE

(3%10°)& 6-well plateol] FHFa3Ach
T 12A17F0] A7k th, PRRSV Eujo]af
PL97-1S moi= 194 FE] Al#lale] 100 vjgN o= 3]
Agk &, Z7ho] wellell Este] 1A1ZE vjeksict. o] g A 7t

Ae AEASH ol 0.5% agarose$} 5% F-Ello}d A o] Eof
AE MEMHIA| 2 HolX 37T, 5% CO,0lA Hjokaldt). oF
72A17be] AFhgh th, vlolg o] BAR Q1 F2taE vt
Aoz BRlst t}S, Ydl= ZEF3E plaque purification
7IHe Agste] Z7te] EeasE e AAESITE o g A
w3l 2 2892 A= PRRSVE PLY7-1/LP1o]E
==

3. HIO|{ A RNAS| =2

MARC-145 A3 (sxw")—% P100 Z=2 v F Al gk
5 24X 3k st B2 AAE PLIT-1/LP19] seed
virusgE &3tk HMEV A& T 12713k A o
o, AlEr]ekel] FrlE wlolelAgE FEaly] f18A Lo
7 s e o] A4 el E o]8ate] Mg zlhe
EAE A7 vlolel~E x sk mddS FElEsith
Qdolxl npol2|~2RE wlolZ~ AlF RNAS & oF
10° plaque-forming unit®] Hio]2lAE F3Fa1= 0.5 mle]
&NS lysis buffer (20 mM Tris-HCI, pH 7.5, 5 mM EDTA,
0.5% sodium dodecyl sulfate (SDS), 0.2 mg/ml proteinase K)©l|
A 45Tl 303 B M &, HEmEREES AFES
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FEoL oehES o]gate] FHAIZATE B nlolE 2 Al
+ RNAT QIAmp viral RNA extraction kit (Qiagen, Dusseldorf,
Germany)E AFE-5le] 7tdbs] 53 4= Aok

fa)

4. ATAMEES 3 PCR

olo
Ol
i

Hlo]#] 2~ A5 RNAE Superscript I RNaseH(-) < ZA}
E4 (GIBCO/BRL)®F 97H¢] HA Al @7xde] wrezl
PRRSV (Lelystad, NVSL 97-7985, CH-1a, SP, 16244B, PAS,
VR-2332, RespPRRS MLV, and BJ-4)2] consensus sequence=
EdZ t]&214 oligonucleotideE AH&-3F cDNA 49
Po 2 AMEE) o HAP-S-S RT buffer (50 mM Tris-HCI,
pH 8.3, 75 mM KCl, 10 mM DTT, 3 mM MgCl,, 0.5 mM dNTPs)
ol 42TColA 1AIRE B2t F=3dskqltt. AEE+E PCR &

2o RT WS 23} 7507 first-strand cDNA THHO 25
E] double-stranded cDNA productE 7] {54 A3 =1ch
PCR HH3- 10 mM Tris, pH 8.3, 1.5 mM MgCl,, 50 mM KCl,
0.01% gelatin, 200 pM dNTPs, 0.4 uM primers, 2.5 unit Pyro-
coccus spp.ol 4] -2l% Pyrobest DNA polymerase (Takara,
Japan)g ESF5H= 100 pl WESAoll A o]Fo]H T} PCR 53

2 denaturation (94C 30%), annealing (60°C, 30%), extension
(712°C, 622 ZF 35 Alo]Z5 Asdsilom, npxdt
sion THAI= 727CellA] 104 B3t zla)sk3ich

5. 4742] S == PRRSV cDNA2| &

exten-

PRRSV Hjo|2]2:9] 5 2 3.eks | 9)3h Lp#] A A
= RNA°| 3ldsl= cDNAE §A3h] flalA, AAl Alss
47Me] FHEE B2 o] oDNA §4 2 PCR 5%
(PF1, PF2, PF3, PF4)S Fastqlch & Aox A5
oligonucleotide™= Table 19 & <}5} Tk (12) RT-PCR®]| A}-&-
% oligonucleotidei= PF1 c¢cDNA (nt 180-5297)2] 74-$- PRIRT
3} PRIF/PRIR primer, PF2 cDNA (nt 3708-9108)2] 7
PR2RT¥} PR2F/PR2R primer, PF3 cDNA (nt 7688-13051)2] 7
9~ PR3RT} PR3F/PR3R primer, 18] 3L PF4 cDNA (nt 9610-
15238)°] 7%~ PR4RT#} PR4F/PR4R primer©|th.
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Superscript II RT9} primer PR50S AF&-3le] A5k g
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of ¢ o]z A ¢Z4% OligoT= thS RT-PCR Wt
- T AR5 Al FsHA "k cDNA-OligoT
A% WES- (ligation reaction)< 40U T4 RNA ligase, 7 l single-
stranded cDNA, 10 pmol OligoT, 20% PEG #60007} S]]+
40 pl WHEAE 16 TAlA 12413F St A &3kqlc). A3t
Hhg-olS 323) 0 & AMRS}IL primer PR49$} OligoTRS AHE-
3l PCR ﬁ%-% AL SE% 2F 500 bp cDNA 4H=

dsglon,

Y A] primer

& By AR S & pstl-Sacl 02 Ast & 748 AFFEa
2 AdE pRS2 HWEfol] 41T o]g A FR=YE ufo]

AR EEHEEEE

A E2 10715 471449 &40

ak7] f18iA AhEo]
AH&-SFA T

PRRSV H}o]2]2 735 RNAQ] 3-2tte] 7|A 9S4
371 $1siA, §dE oligonucleotideE BFo] 2|2~ A5 RNA
3-tel] AEsh= 3'RACE S ARE-SISIT (38). Ligation
HE-8-2 10U T4 RNA ligase, 40U RNaseOUT, 10 pmol OligoT,
2 nlo]gl A Al RNAS ¥38le= wheals 16°ColA 12
AIZE &t skl wkE ¥, OligoT7F 2 vpo]o] 2
RNAE ¥lE/2 22355 AREste]l gAlskalt AAlE vl
222 RNAT Superscript 11 & 24L& 49} OligoTR primerE
AHE-3te] cDNA S 338l o2 3d% cDNA
£ FYo =2 A-83}al PR41F OligoTR primerE A8-314
PCR Z%& 3Gl o8 A 34 2 FF % PCR *P%
& 9F 450 bp AEF O, Mfel-Pstl AZtasz A3l &
¢} 380 bp A7]9] AH=S EcoRI-PstI2Z ATt pRS2 HE]
o Asistleh ¥ cDNAS] A7IMES 48] S8l
A 10709 SHE 2288 AVIAE FA0l ARSIt

7. HIO|ZHA RNA Zls G7IMEel =4

RT-PCR2| A3} A %F cDNAE big dye terminatorS ©]
43} ABI PRISM 370 %= 310 Genetic Analyzer (Applied
Biosystems, Cetus, Norwalk, CT)Z A%< 714 4S 24
AT 24 Ay Aozl e QUM ELe FHEE
H91E ©]8-38lo] DNA Strider Z2 138 AE-351¢], PRRSV
PLY7-1/LP1 A Ass 47| E= AAs3lt

A ASE =M

8. Multiple sequence alignment &
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Multiple sequence alignment®} 4138+ A&
3141 PRRSV PL97-1/LP1 W}o|g]~E X E}‘OFOZ] GenBank’s
o HA Awel 97IA4de] Wizl 12719 thE PRRSV
TO|FEFES AFESIGIT) ©]E2] GenBank accession num
ber U3} 7t} CH-1a (AY 032626), HB-1(sh)/2002 (AY
150312), P129 (AF 494042), NVSL 97-7985 (AF 325691), BJ-4
(AF 331831), RespPRRS MLV (AF 066183), MLV RespPRRS/
Repro (AF 159149), VR-2332 (U 87392), PA8 (AF 176348),
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Table 1. Oligonucleotides used in this study
Oligonucleotide Sequence® Postition® Polarity Purpose
PRIRT 5-TAGGATGGTGAGGGGGTG 5332~5349 - RT
PRI1F 5-CCCTTTAACCATGTCT 180~195 + PCR
PRIR 5'-CAAAGCAACCAGGTAA 5282~5297 - PCR
PR2RT 5'-GAGCATGTCCTCAAACTT 9168~9185 - RT
PR2F 5-CCGGATATCGTCGCGG 3708~3723 + PCR
PR2R 5'-CCATATGCTGTGCATA 9093~9108 - PCR
PR3RT 5'-CACATTCCCTATCCCGAA 13074~13091 - RT
PR3F S-GTTTAAACTGCTAGCC 7688~7703 + PCR
PR3R 5-GTGTAGCTGAAGGACA 13036~13051 - PCR
PR4RT 5-CTAATTGAATAGGTGACT 15342~15359 - RT
PR4F 5'-ATTATGAGGGGAAGAA 9610~9625 + PCR
PR4R 5'-ACGCGGATCAGGCGCA 15223~15238 - PCR
PR41 5-GGAGAAGCCCCATTTTCC 15038~15055 + PCR
PR49 5'-CGACCCGTACCATTCTTT 476~493 - PCR
PR50 5'-AAAAGTCTTCAGGCTTGG 692~709 - RT
OligoT 5-CCAGTGTTGTGGCCTGCAGGGCGAATT RNA ligation
OligoTR 5'-GATGAATTCGCCCTGCAGGCCACAACA RT, PCR

*PRRSV-specific sequences are show in boldface type

" Nucleotide position refers to the complete genome sequence of the PRRSV PL97-1 strain

16244B (AF 046869), SP (AF 184212), Lelystad (M 96262),
EAV (NC002532). & A=A Be5E ke f4dg
A AppAe] A4S 98l ClustralX 2138 (34)S A
48191 multiple sequence alignmentZ =2 5}31 ©. ™, neighbor
joining method (29)< ©]-83te] H|EdHE 7ML e] ATEE
4831 3L, TREEVIEW software (26)2 A&ake] Azbs}a}
Ak

Zop 9 JE

Il

1. PRRSV PL97—-1/LP1 7l& RNAE UEl= SH=
6712 cDNA &4

PRRSV PL97-1/LP1 vlo]|# s Al RNAS] 5-Zeh 2 3.
TS AQ)g dxl-Holol #FEHE cDNAS 4719 F3
He 9#H o g 1}Fo] RIPCRS 33T (Fig. 1). ¥
RT-PCR HF$-oll AF8-% primerE-2 Table 19 2.oF8}3) o,
PCR HH&-& ogf&o] W& DNA THaLE AME-&EIth
ZEZ% cDNA TAEL 5. AHE PFI (nt 180-5297),
PF2 (nt 3708-9108), PF3 (nt 7688-13051), & PF4 (nt 9610-
15238)2.2 #7)slglon, olge] Zol= ZH} 5118 bp, 5401

bp, 5364 bp, 2 5629 bp °|T} (Fig. 1). 127 TFHE cDNA

amplicon- agarose gelS ©]8-3F A7]95S AAStA o5

e F719) ASshe mert SEER] kLo, B Ay
oA ZZF ¢DNA THHELS PRRSVY| Eo]H o= w33}

A
primerel] 2J314 F4E ALS & 5 AJT (Fig 2A).

PRRSV PL97-1/LP1 H}ol#]2 Al RNAQ 5-wehe] ¢
71 ¥EL SRACE 7|HoZ #2439t} WA PRRSV Al
RNA9] 5-2eto 22 B E] 510 nucleotide o] 7 3ol A} H %]
AFE 3= primers AHE3IY] AANESS Gl
334 first-strand cDNAE 1915 22 M43 OligoTt 2
FAZ1 F, OligoTe} WA AFS & 5 U+ OligoTR¥}
PRRSV 735 RNA9| nt 510-531°] A¥7 23S &} PR-
49 primerE AMEEFY PCR $%S 43319tk PCR %
A3}l 2F 500 bp 71¢] PCR 4AHES agarose gel 21714
FalA Eelsslth (Fig. 2B). o3t U2 ligation ®F

OligoT 3= ARG A AAAELE Ao 2

5
©.
S

i
Mo mo o 2> o

-, F 500 bp 7]} PCR AHEo] SHHA] ferhs 4
& SUSiTh webA, @ APl S5E PCR b
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Figure 1. Synthesis of cDNA amplicons encompassing the entire genomic RNA of the PRRSV PL97-1/LP1 strain. The full-length viral
genomic RNA is schematically drawn at the top and the four overlapping cDNA amplicons are shown below. PF1, nt 180-5297 PF2, nt
3708-9108 PF3, nt 7688-13051 PF4, nt 9610-15238.

M1 2 3 4 5 6 7 8 M 1 2 3 M 1 2 3

Figure 2. Synthesis of ¢cDNA amplicons encompassing the entire genomic RNA of the PRRSV PL97-1 strain. (A) Synthesis by long
RT-PCR of four long overlapping cDNA amplicons (PF1, PF2, PF3, and PF4) that cover the full-length viral genomic RNA except for the
5" and 3' termini. Four PRRSV-specific overlapping cDNA amplicons are synthesized in the presence of an RNaseH(-) RT (lanes 1, 3, 5,
and 7) but not in its absence (lanes 2, 4, 6, and 8). The products were analyzed on a 1% agarose gel and visualized by staining with
ethidium bromide. Lanes 1-2, PF1 amplicons; lanes 3-4, PF2 amplicons; lane 5-6, PF3 amplicons, lanes 7-8, PF4 amplicons. M, 1 kb DNA
marker indicated in base pairs. (B) Synthesis of PRRSV-specific amplicons by a modified 5'RACE protocol from the OligoT-ligated
PRRSV cDNAs to determine the 5'-terminal sequence. RT reaction used to synthesize the first-strand cDNA corresponding to the 5'-end
portion of the genome was conducted in the presence (lanes 1-2) or absence (lane 3) of RNaseH(—) RT. The OligoT was ligated to the 3'-end
of first-strand cDNA using T4 RNA ligase in the presence (lanes 1 and 3) or absence (lane 2) of OligoT. The OligoT-ligated first-strand
c¢DNA was then PCR-amplified using a pair of primers. PRRSV-specific cDNA amplicons were analyzed on a 1.5% agarose gel and
visualized by staining with ethidium bromide. M, 100 bp DNA ladder indicated in base pairs. (C) Synthesis of PRRSV-specific amplicons
from the OligoT-ligated PRRSV genomic RNAs by a modified 3'RACE protocol to determine the 3'-terminal sequence. The OligoT was
ligated to the 3'-end of viral genomic RNA using T4 RNA ligase in the presence (lanes 1 and 3) or absence (lane 2) of OligoT. The
OligoT-ligated viral RNA was then used for cDNA synthesis in the presence (lanes 1-2) or absence (lane 3) of RNaseH(-) RT. After PCR
amplification, PRRSV-specific cDNA amplicons were analyzed on a 1.5% agarose gel and visualized by staining with ethidium bromide.
M, 100 bp DNA ladder indicated in base pairs.

PRRSV Q7|A el Solxog SEE AYS & + AR A F, T @A) cDNA 43 PCR FF%A| primer 2
th o]E7A 528 cDNA TS F2 HEof e &, 9= o] 8313l o]l WY o & PR417} OligoTR pri-
A7 D B o33t merS AH&310] ¥ cDNAC PCR $Z& 88tk

PRRSV Hlol2|2 Al RNAY 3-Zehe] ¢d7|-q<ge Fig 2Co] YR A3 o] PCR X H A& F7])&=
3RACES &34 418k dl d&83ilch o5 9laiA A of et Az} o] oF 450 bp X oM, o]FS F2 M

N
A vlelel 2 % RNAS] 3-2ie] WA OligoTE A3 Elel A1 F, 97199 42 A4 Aesiant. 55
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ORF Protein NT position NT size
5'UTR 1-189 189
ORFla 7509

Nspla 189-687 498

Nsp1p 688-1335 648

Nsp2 1336-4278 2943

Nsp3 4279-5616 1338

Nsp4 5617-6228 612

Nsp5 6229-6738 510

Nsp6 6739-6786 48

Nsp7 6787-7563 77

Nsp8 7564-7698 135

ORFlab 11880

Nsp9 7564-9617 2055

Nsp10 9618-10940 1323

Nsp11 10941-11609 669

Nsp12 11610-12068 459

ORF2a 12073-12843 771

ORF2b 12078-12299 222

ORF3 12696-13460 765

ORF4 13241-13777 537

ORF5 13788-14390 603

ORF6 14375-14899 525

ORF7 14889-15260 372
3UTR 15261-15411

Figure 3. The genome organization and the predicted polype-
ptides encoded by the PRRSV PL97-1/LP1 viral genome RNA.
UTR, untranslated region; ORF, open reading frame; Nsp, non-
structural protein; NT, nucleotide.

%l cDNA THHE2 22490

consensus sequenceE A7| #1314, PCR
con 7 @7INL Bl ALESA, Ei o]l
s-dehd) 3-deke] A9 2299 1019 s8e 2ES

7ML Al o] gsisith A7IAE EAL LS
el om, g e 7S 2~3H vHEsto] e 2

I AU
2. PRRSV PL97—1/LP1 RNA Al=9| 71x

vpolg20] A Ax A7IME w4 A ved 22
AFE ok = 9JATE PRRSV PLI7-1/LP1 Hlo|E 2 Al
3-ddol] EAISHE poly(A)yE A&k 15411719 7=
T4 o) 9lth. PRRSV PLY7-1/LP19] G71- <G} Als 74
2 UE Arterivirus®} fAFSITRE 21 o = ATk Fig. 3

%ro], PRRSV PL97-1/LP1 18970¢] &7 =
TAE 5 HPHYES] (untranslated region; UTR)X} 151701<]
712 FAE FUTRS 7HAaL ek A2 FHEE 52
& 7k 3717k & ORFla$t ORFlbe Alse] W kol
AN 22k 7,509709) 43,89702] A= o] Fo A U
th F7H o2 6719 M2 HAHAE F9E I ORFES
ORF1b ofefZe) fJx|ghthi= & & = U3t o] ORFE
2 PRRSV FZEH A 521 minor protein (GP2a, GP3, GP4A)E
7} major protein (GP5, M, Ny L& sith= A& &+ 3
Ak 73709] opn|iito® A E A ORF2bEtal ¥
ORF7} ORF2a gtell Al &gttt 218 ER1skSltt (Fig. 3).
Arterivirus Ztol] £ah= THE vlo]#| 204 WH = ORF2b
= 9A FA A5dS AT EN oSH0I, EAV
infectious cDNA molecular cloneS ©]-&3}o] Z o] o] o
Zo] W] Arterivirus®] 7Y R ATHEAC] 51 A
olgk= ol THIHT (32). 53] ©] H-9+= Arterivirus T}
o &3h= thE Hiole|~E AlolollA] et TS
e o2 Zhzhe] nlolg] o] ATHEAl W Wl S8
g IS T Fom FZ5FT) o]} mpRVHA &, PRRSVY]
FujaEel fgel &8be vlole o] REFE ek )
- g s Ueide R F8% ouE 7= A
o2 FZHh 53], ORF2a @2 o] W& ¥ = subgenomic
mRNA29] &) Fagh 93-S 3= ORF2a2] 9% ¢
*]%t leader-body junctione FH ol £8H= Lelystad B}
elze] 7 38709 @71= G E o] 9lent, PL9T-1/LP1¢]
789- 20719 V1= FAE = FHoeE FA A & F

AT

3. PRRSV PL97—1/LP11t CHE PRRSV =E[FE 7t

SESHA AT

flellA Aolzl PLO7-1/LP1 #el5=e] HA Als A7IMES
B2 AF7HA] welelA Eel€ 12709 M= HE PRRSV
FolE eI FA84 A3AAE multiple sequence
alignment2 &3I4 £A131AT) Fig 49 ebd 37} o],
PL97-1/LP1<> PRRSV2| &HH|5=9] prototype®]™ HUdS 1}
ERlE W)= 2E]3el VR-2332 (99.6%)$} VR-23320014]
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Isolate X
¢
N . > | 3
o © = o
o o [hg —
S v 2|3 o
« | & 5 T8 3 2 g
STl gl sl 1S5 |3 2 | s
T o0 S > -, 4] 2 o it < o o S 4
(@] I o =z m [a > > o o - (7] — Ll
CH-1a 96.0 | 950 | 941 | 91.4 | 91.4| 915 | 915 | 91.4 | 91.2 | 90.9 | 90.6 | 61.6 | 49.2
HB-1(sh)/2002 96.4 929 | 921|898 | 89.8| 899 | 899 | 89.8 | 89.6 | 89.5 | 89.1 | 61.4 | 488
P129 953 | 935 943 | 91.4| 915| 91.5| 91.6 | 91.5 | 91.3 | 90.9 | 90.8 | 61.9 | 49.1
NVSL 97-7985 954 | 93.8 | 94.9 91.1 | 912|912 91.2| 91.1 | 90.9 | 90.7 | 90.4 | 61.7 | 49.0
BJ-4 925 | 91.4 | 929 | 92.9 99.8 | 99.8 | 99.6 | 99.6 | 99.2 | 98.4 | 935 | 62.0 | 49.7
RespPRRS MLV 925|915 | 92.9 | 93.0 | 99.9 99.9 | 99.8 | 99.6 | 99.3 | 985 | 93.6 | 62.0 | 49.7
MLV RespPRRS/Repro| 92.5 [ 91.5 [ 92.9 | 93.0 | 99.9 | 100.0 99.8 | 99.7 | 99.4 | 98.6 | 93.6 | 62.0 | 49.7
VR-2332 92.4 | 91.4 | 929 | 929 | 99.6 | 99.7 | 99.7 99.6 | 99.3 | 985 | 93.7 | 62.0 | 49.7
PL97-1/LP1 923|913 | 927 | 927 | 99.6 | 99.7 | 99.7 | 99.4 99.2 | 98.4 | 935 | 62.0 | 49.7
PAS8 923|913 | 927 927 | 99.4 | 99.5| 99.5| 99.2 | 99.2 98.1 | 93.3 | 62.0 | 49.7
16244B 92.1| 909 | 92.4| 926 | 98.7 | 988 | 989 | 98.6 | 98.6 | 98.4 92.8 | 62.0 | 49.5
SP 92.7 | 915|929 | 93.0| 959 | 96.0| 96.0 | 96.0 | 95.8 | 95.8 | 95.4 61.8 | 48.8
Lelystad 64.1 | 63.7 | 64.4 | 64.1 | 643 | 643 | 64.4| 64.3 | 64.3 | 64.3 | 645 | 64.1 45.9
EAV 51.1 | 51.0 | 51.2 | 51.3 | 51.6 | 51.6 | 51.6 | 51.6 | 51.6 | 51.8 | 51.6 | 51.4 | 49.7

Figure 4. Pairwise comparisons of full-length genome of PRRSV isolates. Percentage identity of nucleotide and amino acid sequences

are shown above and below the diagonal line, respectively.
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EAV (NC002532)

Lelystad (Netherlands, 91)

NVSL 97-7985 (USA, 97)

P129 (USA, 95)

HB-1(sh)/2002 (China, 02)

CH-1a (China)

SP

— 16244B (USA, 97)
r PA8 (Canada, 95)
r PL97-1/LP1 (Korea)
VR-2332 (USA)
RespPRRS MLV

MLV RespPRRS/Repro

0.1 .
BJ-4 (China)

Figure 5. A phylogenetic tree constructed with the nucleotide
sequence of the full-length genome of all 12 available PRRSV
isolates. The phylogenetic tree was constructed using the neighbor-
joining method in ClustralX method. The scale bar at the bottom
of the tree represent the number of nucleotide substitutions per
site. The tree was rooted using the nucleotide sequence of EAV, a
member of the Arteriviridae family. The strain name is followed
by the country and the year of isolation in two digits.
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PAT+= W A5 <14FstE oligonucleotide (dT).39F O &
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Ao} E Ao 42313k 3RACE 2 A3}, PLI7-1/LP12
Kuto]e] =Rl PL97-13} mEX7RA R oF 50~60712] poly(A)
£ 7 AL dvkE As & S AUAiTh whebA, PRRSVE] &
AR A2~ BEi7l = infectious cDNAS $4 S
o poly(A)2] 715 <F 50~6071744] 4F3H=s Aol wild
type?t AR AlE RNAE AT + e HY 3o
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Figure 6. Predicted pseudoknot structure of the ribosomal frame-
shift region of PRRSV PL97-1/LP1. The heptanucleotide sequence
(UUUAAAC) slippery sequence is in a box. The stop codon UAG
of ORFla is in the boldface type. Numbers indicate nucleotide
position.
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