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Abstract: Porcine reproductive and respiratory syndrome virus (PRRSV) remains a pathogen causing
substantial economic losses to China’s swine industry. Porcine reproductive and respiratory syndrome
virus type 2 (PRRSV-2) currently predominates in China, exhibiting a complex epidemiological
pattern characterized by co-circulating multiple lineages, which significantly complicates disease
control measures. This study aimed to evaluate the diagnostic potential of metatranscriptomic
sequencing in discriminating PRRSV -2 mixed infections involving multiple lineages. A PRRSV-2-
positive serum sample collected from a swine farm in Sichuan Province was subjected to
metatranscriptomic  sequencing. This approach successfully recovered complete viral genome
sequences. Subsequent comprehensive analysis, including phylogenetic reconstruction (IQ-TREE) ,
similarity comparison (Megalign) , and recombination analysis (RDP4/SimPlot) , was employed to
elucidate the evolutionary and recombination characteristics of the viruses. The results demonstrate
the successful identification of three distinct PRRSV-2 strains from this single serum sample:
SC01-2025 (15 023 bp), SC02-2025 (14 954 bp) , and SC03-2025 (15 293 bp)—the phylogenetic
classification assigned these strains to lineages 1.8, 3, and 8.7, respectively. SC01-2025 was
identified as a recombinant between lineage 1.8 (NADC30) and lineage 5 (VR2332). While its full
genome shared 88. 09% nucleotide similarity with the NADC30 strain, regions encompassing NSP3-
7, NSP9-12, and ORF 3 exhibited higher similarity to the VR2332 strain. SC02-2025 was found to
be a triple-recombinant virus (lineages 1. 8/3/8.7). This strain displayed the highest similarity to the
NADC30 strain within the NSP2 and NSP3 regions, to the JXA1 strain within NSP1 and NSP7-10
regions, and the QYYZ strain in the remaining genomic segments. SC03-2025 showed 99% full-
genome nucleotide similarity to the JXA1-P80 vaccine strain, with no evidence of recombination
detected. This study, leveraging metatranscriptomic sequencing, precisely identified a mixed
infection involving multiple PRRSV-2 lineages within a single pig farm in Sichuan. It revealed the
complex epidemiological scenario involving the concurrent presence of a vaccine strain (JXA1-P80)
and field strains (NADC30-like and QYYZ-like viruses). These findings demonstrate that
metatranscriptomic sequencing provides high-resolution diagnostic support for PRRSV disease
surveillance and monitoring.
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metatranscriptomic sequencing; genetic recombination
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Table 1 PRRSYV reference strains used in this study
%ciiion vl AR o %j%eiion K EES R
number Name Country Year number Name Country Year
AF176348. 2 PAS Canada 1995 || KX815423. 1 15LN1 China 2015
AY032626. 1 CH-1a China 1996 KX815415. 1 15HEN4 China 2015
AF331831.1 BJ-4 China 2000 | KP860909. 1 FJZ03 China 2015
EF641008. 1 JXwn06 China 2006 MF375261. 1 SC-d China 2015
EF112445.1 JXA1 China 2006 MH651737. 1 CY2-1604 China 2016
HQ401282.1 Shaanxi-2 China 2007 | MH651745. 1 SD99-1606 China 2016
EF635006. 1 HUN4 China 2007 | MT093771.1 SD217-1705 China 2017
IN387271. 1 GDQY1 China 2007 | MG860516. 1 LNWK96 China 2017
FJ548853. 1 JXA1-P8O China 2008 ON462049. 1 GXXNF74-1806 China 2018
HQ843180. 1 SD-09 China 2009 MN648055. 1 HLJZD30-1902 China 2019
HQ843178. 1 HLJ-09 China 2009 MN648449. 1 HILHDZD32-1901 China 2019
HQ315837. 1 SY0909 China 2009 01.439476. 1 GXGG202007 China 2020
JQ308798. 1 QYYZ China 2011 MW880772. 1 SXSZ-2020 China 2020
ING662424. 1 GM2 China 2011 OL771206. 1 CH/SCCD-4/2020 China 2020
KR706343. 1 JL.580 China 2013 | MZ820388.1 JS2021NADC34 China 2021
KT022071. 1 HNxal4d China 2014 AY 588319 Lv4. 2.1 Netherlands 2004
KY373214.1 JSWA China 2014 EF536003. 1 VR-2332 USA 1992
KU950372. 1 HENXX-1 China 2014 | AY545985.1 NVSL USA 1997
KP998476. 1 FIFS China 2015 | DQY988080. 1 Ingelvac USA 2006
KU978619. 1 GD-KP China 2015 | IN654459.1 NADC30 USA 2008
MF375260. 1 SD-A19 China 2015 | KT257976. 1 1ISU29 USA 2014

SCO01-2025
SC02-2025
SC03-2025

NSP1

3 4 5678

EF536003.1_VR2332

10 11 12

GP4 ™M
GP3 @B N

AN T) 8 He AR e 41 2L 34 1Y 3 AN TR Y PRRSV—N%‘@J (SC01-2025.SC02-2025.SC03-2025) , 10, 5 1 19 23 {5 3 7% o 3L PR 4 1) e
S F M, “aa deletion” 78 & ELFR B 2% , Bl H 5 VR2332(EF536003. 1) #RAAMUE . & F IR EBF @ 551 Jy PRRSV K& X 41 4%

Fy 7R 2 A

Different colored blocks represent the three distinct PRRSV-2 sequences assembled in this study (SC01-2025, SC02-2025,
SC03-2025). Gaps within the blocks indicate genomic deletions in the respective strains, with “aa deletion” denoting amino acid
deletions. The numerical values indicate the similarity percentage to the reference strain VR2332(EF536003. 1). The colored bar
at the bottom of the figure provides a schematic representation of the PRRSV genome structure
El1 U FT#5 PRRSV 5 VR2332(EF536003. 1) # bt %t B
Fig.1 Alignment of obtained PRRSV sequences with VR-2332(EF536003. 1) strain

PEAL IR B . (HA5 1 E A0 &, 78 ORFS 3 I A 8t 1% 32k
fh A, SC01-2025 Fil SC02-2025 #k ¥ 5 ] 1% &
PRRSV 2 %tk R iR , (0 75 4 3 [F 41 35t 1% 9F b w4 v

P& S AR T — A %, X £ SCo1-
2025 F1 SC02-2025 Bk 4 FL K 240 & A4 T %k iy st %
AR S R RE L EA TR, 5 b RE S P AR A



938 ]

57 &

vac_JXA1-P80-vac
KT022071.1_HNx:
$C03-2025

Classification
. Lineage8.7
. Lineage5
. Lineage3
. Lineage1.8
. Lineagel.5

@ Vaccine
Y Own sequences

ON462049.1 GXXNE7-
0L439476.1_ GXGG202
JQ308798.1_QYYZ
KP998476.1_FIFS
IN662424.1_GM2
KU978619.1_GD-KP
5C02-2025 H

KY373214.1
MF375260.1_SI

MZ820388.1 JS202INADC3:

29 MN648449.1_HLHDZD32-19
1 KT257976.1_ISU29
MG860516.1_isolate LNWKS
OL771206.1_ CH/SCCD-4/20

7/// AY588319 LV4.2.1 PRRSVI
0.07

Tree scale

Cenome

MF375260.1_SD
MH651745.1 strs
5C01-2025 %

MH651737.1 stri

KR706343.1 JL3
MF375261.1 SC
MN648055.1_HLIZD30-1902
MZ820388.1_JS202INAI
MN648449.1 HLHDZD32-19
KT257976.1 ISU29
OL771206.1_CH/SCCD-4/202
IN662424.1 GM2
KP998476.1_FIFS
1Q308798.1 QYYZ
0L439476.1_GXGG202(
ON462049.1_GXXNF
5C02-2025 %
KU978619.1_GD-KP
vac_JXA1-P80-va
$C03-2025

JN387271.
HQ843180.

AF331
Z/ AY588319_LV4.2.1 PRRSV1

Tree scale %:04

ORF5

BET)F BT A 38k PRRSV I A BT (72) \ORFS B R () M =2 e KA L B DT i3 PRRSV HIZL 4 5k Rl

Maximum likelihood phylogenetic trees were constructed based on the complete genomes (left) and ORF5 genes (right) of the

three sequenced PRRSV strains. The sequenced PRRSV strains are marked with red stars (%)

2 WEEBPRRSYRELEW

Fig. 2 Phylogenetic tree showing the evolutionary relationships of sequenced PRRSYV strains

PRRSV =i RIR A &Y, SCO1-2025 Fl SC02-2025
PR ] EAEAE T 2H F 4, SC03-2025 1] fig ly TXA1-P80
PE AR
2.3 MEEFE PRRSV Bl 4 #7

fifi 1l Megalign # 3 ¥k )5 fir 14 PRRSV 4351 5
PRRSV-2# Wi 2 FE R (NADC30(MH500776. 1)
NADC34 (MF326985.1) . QYYZ (JQ308798.1) .
VR2332(EF536003.1) \JXA1(EF112445.1) ) i 4
B PR AR S A DB AT A UM A BT . S5 R B
SC01-2025,SC02-2025, SC03-2025 518 & #k i 42
HE DA ZH A L PR S 4 ) R 81.6026~88.09% .
80.49%~83.26% . 80.60%~98.39% ., H
SC01-2025 5 NADC30(MH500776. 1) kk 45 % [F 41
AL M B 88.09%, {H 7E H NSP3., NSP4,
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