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Abstract: Porcine astrovirus (PAstV) is a widely prevalent pathogen in swine populations, with five
identified major genotypes ( PAstV1—PAstV5) exhibiting significant genetic diversity, distinct
epidemiological characteristics, and varying pathogenic potential. Some genotypes additionally pose
potential zoonotic risks. The virus primarily causes diarrhea and growth retardation in piglets and often
co-infects with other enteric pathogens, posing persistent challenges to the swine industry. Currently, no
specific vaccines or antiviral treatments are available, underscoring the critical need for rapid and accurate
detection methods to support epidemic control and public health risk assessment. Diagnostic approaches
have evolved from conventional etiological techniques to molecular systems centered on real-time
quantitative PCR. This review systematically summarizes the genetic diversity and molecular evolutionary
traits of PAstV as well as the principles and applications of current detection technologies, aiming to
provide reference for epidemiological studies, laboratory diagnosis, and integrated prevention strategies
related to this virus.
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PAstV J& 1 245 BRI L T 220 e 2
SRt A EPRRTE I DS LR AR AR 3 TH4E
b ST E s N S TR N Y e el 1
ORGSR 1 BRI O R T 2 A R [E P F, B
MAstV 3, MAstV 22, MAstV 24, MAstV 26, MAstV
27 . MAstV 31 Kz MAstV 32, 1EBF5E 52l w i
H CP g3 H (P8 225 i —2Aal 5k 5 AN F 23

0.10

AR (PAstVI—PAstV! ™) Ry T4 R 212 i )
Bl PAstV LB B R E KB LR, E TN
GenBank Bdf e HH 4R 151 56 PAstVI—PAstV5 A3
PR RKILHAPH MR RGE LT LE 2), i f 7
MEFFIGE W 7k 5 A 2L, 53T ORF2
AR50 53 FS 485 5 s B — 35 BRUE T B 5 R
HI(PAstV1—PAstVH R4 Al S5k

NC 023674.1 Porcine astrovirus 2 strain PAstV2/USA/43/2018

KJ495986.1 Porcine astrovirus 2 clone PAstV2/USA/ExpPig-36/2016

MZ819165.1 Porcine astrovirus 2 isolate PAstV2/Swine/CHI/CF2673/2017

‘ON714997.1 Porcine astrovirus 2 isolate PAstV2/ESP/SP-VC9/2022

JX556690.1 Porcine astrovirus 2 isolate AstV2/USA/IA122/2013

JF713712.1 Porcine astrovirus 2 strain PAstV2/USA/51/2011

OM966723.1 Porcine astrovirus 2 strain PAstV2/ZAF/2022

OM966722.1 Porcine astrovirus 2 strain PAstV2/ZAF/2022

MK460230.1 Porcine astrovirus 2 isolate PAstV2/CHN/WG-R2/2017

L.C201594.1 Porcine astrovirus 2 genes: PoAstV2/JPN/Iba-464-4-1/2015

L.C201592.1 Porcine astrovirus 2 genes: PAstV2/JPN/Ishi-Ya8/2015

KP759770.1 Porcine astrovirus 2 isolate PAstV2/KOR/KNU14-07/2014

KP982872.1 Porcine astrovirus 2 isolate PAstV2/BEL/12R021/2012

LC201587.1 Porcine astrovirus 2 genes: PAstV2/JPN/HgOg2-4/2015

LC201593.1 Porcine astrovirus 2 genes: PAstV2/JPN/Ishi-Im3/2015

MG930777.1 Porcine astrovirus 2 strain PAstV2/DIAPD5469-10/2018

= LC201588.1 Porcine astrovirus 2 genes: PAstV2/JPN/HgYa2-3/2015

NC 019494.1 Porcine astrovirus 3 isolate PAstV3/USA/M0123/2018
= ' JX556691.1 Porcine astrovirus 3 isolate PAstV3/USA/M0123/2013
MT394896.1 UNVERIFIED: Porcine astrovirus 3 strain USA/IA/53214/2018
- KY940545.1 Porcine astrovirus 3 strain PAstV3/USA/IA/7023/2017

" ON715001.1 Porcine astrovirus 3 isolate PAstV3/ESP/SP-VC29/2022
» KY073232.1 Porcine astrovirus 3 strain PAstV3/HUN/NI-Brain/386/2015
|« —— 0Q781001.1 Porcine astrovirus 5 isolate PAstV5/CHN/HNPDS-01-P10/2023
" ON792974.1 Porcine astrovirus 5 isolate PAstV5/ESP/SP-VT9/2022

NC 023636.1 Porcine astrovirus 5 isolate PAstV5/USA/TA122/2018
= MZ819172.1 Porcine astrovirus 5 isolate PAstV5/Swine/CHI/FB032/2017
0 LC201620.1 Porcine astrovirus 5 genes: PAstV5/JPN/Ishi-Im1-2/2015
LC201618.1 Porcine astrovirus 5 genes: PAstV5/JPN/Mol2-3-1/2015
= — LC201616.1 Porcine astrovirus 5 genes: PAstV/JPN/HgTa2-2/2015
,— PX137009.1 Porcine astrovirus 1 isolate PAstV1/CHN/GSQ-D5/2022
- PX137011.1 Porcine astrovirus 1 isolate PAstV1/CHN/NMBB11/2023
@ OL689632.1 Porcine astrovirus 1 isolate AstV1/CHN/AH-1/2022
| OL689632.1 Porcine astrovirus 1 isolate PAstV1/CHN/AH-1/2022
KU764486.1 Porcine astrovirus 4 isolate PAstV4/USA/15-12/2016
MH425243.1 Porcine astrovirus 4 strain PAstV4/CHN/Tianjin/2018
E L.C201608.1 Porcine astrovirus 4 genes: PAstVA/JPN/HgTa2-3/2015
- MK460231.1 Porcine astrovirus 4 isolate PAstV4/CHN/WG-R2/2017
i LC201613.1 Porcine astrovirus 4 genes: PAstVA/JPN/Ishi-Ya7-1/2015
“ MW0962975.1 Porcine astrovirus 4 isolate PAstV4/CHN/YN01/2020
m MKG613068.1 Porcine astrovirus 4 isolate PAstV/CH/HB-SJZ/2018
= LC201605.1 Porcine astrovirus 4 genes: PAstV4/JPN/HkKa2-1/2015
KX060809.1 Porcine astrovirus 4 strain PAstV4/CH/JXZS/2014
1 KX060808.1 Porcine astrovirus 4 strain PAstV4/CHN/JXJA/2016
F LC201614.1 Porcine astrovirus 4 genes: PAstV4/JPN/Iba-464-4-2/2015
2 LC201612.1 Porcine astrovirus 4 genes: PAstV4/JPN/Mol2-3-2/2015
ON792972.1 Porcine astrovirus 4 isolate PAstV4A/ESP/SP-VT41/2022
e LC201604.1 Porcine astrovirus 4 genes: PAstV4/JPN/Butal7/2014
£l NC 023675.1 Porcine astrovirus 4 strain PAstV4/USA/35/2018
@ JX556692.1 Porcine astrovirus 4 isolate PAstV4/USA/IL135/2013
JX624774.1 Duck astrovirus strain YP2
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LR R o ) A W
2.1 fEFEiSWAE
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fifi o {H PAstV BYMRSN I3 B9 55 7 i 1235 Pk A, i
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(Reverse transcription polymerase chain reaction,
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i AL R [21,42]
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T

PCR FER Tk
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B B 5
2 MK T LWL SLCEE 1 T POR, 0 52 A1 55 B0 0L

LSNP 050 SBIHE AR S 96 50 A6 SR 5 IR 5 ) AL HOE [31,49)
IR
PR BRIAREN R WA, — WA 5 SR BT 52 A R SRR 9 2 4

V5% U5 %9 DALY BEEOR PR LA D AR 5 0T i AL 50T 2 (5051
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i R
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2.2.2 HIETOLHAR

B P 52 6 £ R (Immunofluorescence assay,
IFA) & — I T4 -k se R 25 6 il i 2Ok
R b ic By U BE AR HEAT R BR L TE SO0 WA T
SR RS 7 AR 1 7 4 A sl 20 2 i R AR AL E A
SR B AR . IR DL W Rl A 2 M K
- S RGO B AL TE PAstV I B RE B SE 5
Il RAZ W b2 31— A . AR S — 300 0L A9 A6
W FB L IFA B 9% H T PAstV 43 BB RO SL IR % 58
JE o T8 Ak G0 SRR 4 i b ) R S AR S e
BEIY L 3 B 5 A W o R R T T 4R OC B S
FpU B XE R PAstVS B BRI B BESE . IF 2
At TFA 7640 A A0 i IA T R 22 T R A 3R 5K
R Ji B4 7 AR YO A T 1) 3 5 0 B ARt T
e AR P, F)H TFA 07 % JOf % & W 4wt
PAstV1 CP B2 R RS S 80 v [ i & B il i
FL, Ry HE ST A3 RO I 5 3 B e T K R SR A,
IFA 78 PAstV #1528 Hh B A7 TR AR #e s (5 0

FEAER] 9 Jrg BIR 5 1 BB A ofie Al A BE IR &%
A S L i Xl LA S B v A L o A 2 A
ARRBUEA R Ok E 52 A D 2 A B
X 8k e 1l HG 32 T AL A AT S ) L
PRARH 2 Wy 5 RIS B £ 750K
2.3 HFLEHRAR

T S-SR il XS N 4 B L TR R 1Y
HENT 5 AREE PAstV BllgE A T 4rF 2 Wit
Ao IRBAE S R S P 5 | ) A 1 g B R 2 i
Pyt st 554 P22 B P D ) 4 =y A T
AT SEBL T REAZ TR 14 o R UL | o e
Rl A Kb AEZ) T PAstV BTG A 5 15 1
BUEERFE S . R H 2682 24 2 Wid oK . PAstV
1 RT-PCR G £ A 2% A5 I B B AG 0 fia) 22 4G 0
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2.3.1 HH RT-PCR

BiH RT-PCR J& PAstV 43 7Kl v 26l
N A AR AR . A O R AT X PAstV JE A
R AR SF X B (N5 RNA HKHPE RNA 54 i
) ORF1b DX sl 3 R R i il ks 13 50 35 1 9
%8 PCR 93 52 B AR 7 51 09 45 S M A
H AT iz AR 225z HFLUF LA .

S — R BRI 5 4TI A TR S R A
PRI T 5 R R S vk 5 | W o it PR AR AR R A7 43
A SR T AR ERAE B S A . LI 5T R AL X
CP 5 ORF2 X519y, liT %8 T8 8tk IHE /R
TGRS AR BRI T Z A A AL e R, R s
() 4R B DI R A — 2540 B T IZ B AR R
BT 5F rp R M XN O b XA B 5T A AR GE T
PAstV2 1 PAstV4 7E &) ZF FI| A1 ED BE () A7 #4
S R AT R 2R P A R B DU S s R
KB FLAT IR L PAstV2 Fil PAstV5 Sy £07°8,
TV Ml X A7 A 4 5 R IR A, o DL PAstV2
(47.7%) \PAstV1(26.2%) Fl PAstV5(21.5%) K
EUY X RS TR BT E RT-PCR 7E
PAstV 73 RS E 5 505 v i GV E

55 OB RERR Y & LS R AL T L A A R
FEATEATORSF DA™ 38 A0 3, 0T DL & 0 1) a8t 4% A8
5. Shan 25058 5 % AR U R 5 R IR IE
T PAstV1 BUAYSER LR L1 5 Li 250 A P
GIARMCH i 5 | 4 35 45 & 5 M PCR, Mg RRAT
$ErR % E BT L) PAstV2 Bl PAstV5 34K Lee
S R E R IE T — Kk PAstV2 BB KR Y 52
HEILR P30 T X d b AL 3% 53R 2
FEME B,

55 = IR IMUAE B2 20 2 0 A W 5 3 Ao XoF I VK
HRRK A 28 S I IR S 5 i I 2H 2R s S AR 1 5
YOE  RERE TR PAstV (192 B VRIS ) SO 5
SE IS O I 2 DI o IO IR AN B R AR AR RS 1
BT PAstV2 5 PAstV4 RNALIESE T Jhe otk
o5 ILALE A7 O 3 TP W s 72 2 20 P A T 1)
PAst V4, $ 7R W7 ) I W 308 0 0, 0 i B (Y
B ZHE AR NN PAstV3 1022228 A T 1
FEUEYE AR B 28 RAT 5 04 A b 28 21 24
R RNAN, 38 AR feh 22 43 28 2195 75, A T
LA Ay 0 5 6 46 VS AE 5 R 4 b (70, (H PR
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