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Abstract ; Seneca virus infection is caused by Senecavirus A (SVA). The clinical symptoms of SVA infection include typical blisters on the

nose and hoof crown, which are similar to foot—and—mouth disease virus infection. The virus was first detected in 2007 in Canada, and then it

appeared in many countries all over the world, which brought huge economic losses to the world pig breeding industry. At present, there is no

commercial vaccine against the disease, so the situation of prevention and control of this disease is grim. This article reviews the etiology, ep-

idemiology, clinical symptoms and pathological changes, laboratory diagnosis methods, vaccine research progress of SVA, in to the hope of

offering reference for effective prevention and control, diagnosis, vaccine development and other aspects of SVA.

Keywords : Senecavirus A; etiology; epidemiology; clinical symptoms; diagnostic methods; vaccine

FENKWGFE (Senecavirus A, SVA) MR NIEN
KW FE (Seneca Valley virus, SVV), W CHEIPEA
PR ZENRIREE A, ZEN-RAIETE . 28 RIWEEAN
FENIREE , SRS SVA T HLAY I PRAFFAE 2 11 8
PRSI | et R b i KR st P 22, [ml iy
AIRET EAFHE M 2MEFET:, G IRAEAR 5 H B (foot
and mouth disease, FMD) . J&/K#IJ% ( swine vesicular
SVD) oK 1 &
VS) ARMEX A

disease, ( vesicular stomatitis,

Weks H . 2023-11-23; R EB. 2024-09-06
—VE . B, B, Wi, BRI
CHIRMER . PN, IR, FEMNH W TR

%Y, E-mail; sunyao99@ sina. com,

SVA felse3E 1 2002 4F A6 LA I R84t i 3R
(PER. C6) Higrrpflsk ZBm"  FEEAL N EK
PR R 45 S 3 X 2R AR RNA g 2 B 1 AT 9 2F
FEREVEAT, SVA Z/D7E 1988 475 36 E R h ik B A7
FE, SVA Bl O fE @Bk BEIRWP #, A 2015 4%
AFRE &, v RBRE, 32017 442 5 M
MR mALY 8, 528 X kAR, HAEh—FHr
RGN, R MBORPLTIMIR A, A7
RERAE R K B RS, FF ELIE N AMIBEA R s A s ml
i, BRI I0R, SVA JRYL A I B 2 K A4 BRI
17, SEKEZBGEEANS, Sl T EET
PR, WG TR, A, AR /INER i i
K3 SVA AR, X5t SVA JEEYL 1 B 44 i B ™



ZWHME 20244 H504% H11 8 <129 -

IR kAR
1 RE=FE

SVA B—FhHiflt . IERER O AL RNA e, Bt
R AN 7.2 kb, 2 -+ HIAZEH, & T
RNA 8 Bk, EIEP RN I ME— bt . SVA
SERAH LA 3 A EEE AR XIBAN, maheR
I PL, P2 M P3, ZRE M PL Al KfEA VPL,
VP3 1 VPO &1, VPO & [7E SVA 412t fErh &
K fE R VP2 FI VP4 &, VP1, VP2, VP3, VP4
X 4 PR E AR SRR AR S, HAWE A RS S5
il P2 i X w3 FiAELE A 2A, 2B Al 2C,
P3 4t X g i 4 FpAE 4549 & 1 3A, 3B, 3C
3DV REIEHA RO ASIX (ORFL), 35 -
EBIPEIX I (57 UTR) #13'-JEBHIFIX, (3’ UTR),
3" UTR #% poly (A)',

WX SVA (AL AT oL/ BT, SVA 1l g
EIET 1986 4F, Cafbh 2 3. 432 1 (2007
AT ) M2 T (2007 4E 2 5 AR ) .
SVA EZHFEEH (VPL, VP2 F1 VP3) 11929 &
BN EAE L T I ZMEABEES, KWL
[ A1 Z (8] B SR A A 28 25 5%, 2015 4R DIk B
TTRERRIEAL 3B & IR EL PG 0] BB 2015 4R LAK SVA 2
RIS M, SVA FEJ AT b & B T HA, 7
Hh [ R

HRTC A 2 5t uE, SVA nl 7 Z M4 i
HEATHESS, AL EEEAI (PER. C6) . AJilidE
g0 B2 (NCI - HI1299 ). A & i B 40 i
(HEK293T) . J&S2 L4000 (ST) . J&'F 4 (PK-15
FIBRS2) FMigh&RE40 (BHK21) %™ 0
FERIE, BRALPREEAY AR, v DA R IR F I (]
AHEAER, A RS SBUR RIS IR,
W55 1 A M 2 AR g A ke ar Y L, K
SVA JRFEIRVE % pH J9 1.0~7.0 I, JHEHE P&
0.3~0.5 /MK ; 4% pH 7F 8.0~ 10.0 B, J 7
THEE TR, SRR RO L B, TR A
FRtESF ML IR 2 258 SVA fese b, BliRE
THEr, SVA 5 5 0k fa & 1 W 2 F R, Strauss 251
TEXT SVA #EA17 iR Ae e KRS, RS, W
BRI R N A 5

2 RITIRE

W SVA WM EE M E, ARERNEL S
TN ABYR F R R, R TR — N
3~5d, —FENFEHA LR, HURE, KETEZL,
FIRREE, HSET R RGBS [ i A4 iy 22 720,

JERYL SVA 185 16 AN [ 2B 4 B B 19 11 R 3R Bt AR ],
FEHAEATHE T, SVA R SBURIE . kT, &
PERRYS . JREE . B R AR AR W sE R
WEIE . BEAT. DEEAOE ., WIS MEERAE, BA
WFIE MR AR REAR R I A1 2L A3 I SR A o
Kl 2] SVA; BbAh, 7E&4E SVA BEIE IR REA L
KR BREE 0 AL 3 M) & EAGIE] SVA BRRPHTE, Jf
HAprEs3 SVA 5ibk, XLELZ5 RN, SVA 7R L
AJRENRSRELA T HE, R WING i 3 A R R T RE
B 8% % i
2.1 £IK|ITHER

SVATERIRER B LESHE, mER, EH, O
Vo, B, P RE L, RS E R R
T RIE

SVA (SVA-001) 7E 2002 4E 15 R #0055 % 5
2008 4ESE A4 SVA JEBEZH N> 2007 4F
TN RKFEFE R R T AR, MR R K R 4
B OMEHE SVA 2014 4F 11 H & 2015 4RV,
ELPE LA RS T RE IR i b 2 2 A A=
PR AMERET S5 e, il ZARIY, &I aE
S| SVA 2 12 , XRFENE /2 A0 36 UMY B IR G T
SVA JRBIKARIE"" . 2016 4F 2 A fEFF4E H W 19 rp 7Y
TOHL IR AR R 7R B8 3 N AL A B8 31 SVA Bibk, st L it
A3 M7 2 W% 75 Mk 55 BV 0 30 A7 BR A% T R [ VR Ry
97.66% ~97. 719%™, WM SVA i /e 58 B AT,
Z WA G X SVA SE47 T BUBHERF 5T, A4 EL 7S
AL ML FF R T SVA 1 10 4F /) Ml pf o8, of
A, 2014 2 H1 SVA FFRAE LT IRAT, it
SE SVA FE4% 21 U PG (19 B 8] Sy 2014 48 DU i &
[ 0 A I ST & I 7E 1988 4R 1A 7E SVA AT,
2016 4F- 3¢ H R T A s o R & SVA EERY
2018 4EPE R K T4 R SVA BEfE T, 2020 4E5 A
ELPE R E LA S K8, RT-PCR &l SVA
RERRBAERY S 75 PG SVA 2 4 7] B B i) ok ok i
2015 4EF] 2018 4E A BE 3 4E, 2018 4EK 5 2020 4F[A]
B 1.5 45, Hagtkti A T ARRIRREE AR,

HE 7E 2015 I T SVA #E15 2016 4F 10
H, REERKEME] SVA, st JE 1k o b 2 B 28 1=
SVA R0k 5 & K 11-55910-3 43 55 bk K R 2%
18 2018 AR 52 & T SVA BENE, JF R4S 5
SVA 43 B # SVA/VIT/3187/2018 (1 52 % J¥ %11
2022 44 H, BRI T — 5135 5 b S K RS
B, #Z 2022 4F 6 H, 1 44 DTN 16 Rk
R BT SVA, 2t 4% 16 73 Bt HE 8 ] g & L35 [
AR =R,



- 130 - Animal Husbandry & Veterinary Medicine 2024 Vol. 56 No. 11

2.2 EARITER

B ETE 2015 F IR A SVA, TE] ARl Heeht
W TE AR R T BB AR, B BB AT RN
HIGERER, HF I BLATES T, 4 RT-PCR
Kl SVA X8 FHPE, st i i Ak 7 T R Wi o Btk 5
FE R T W — 4 3 2015 ~ 2016 4F, Zhao
DT RAE R 6 DA R SVA IS
WE5E, IS ES Y 6 Bk SVA #bk, 53R LI E
WS ZATATEERA 22 5%, T 2 AR5,
X SVA FEE AR B Z )5 KA TS

Qian 25T HF 5T K BRAE B IX B & AR £l SVA 1)
B, BERWE, KV, EhiIXEks
SVACH-01-2015 ¥k [Fl PR Ft 5, Wang 2558 SR Ty
IT—$ 35 3 43 % SVA/HL)/CHA/2016 #%, 5 US-
15-398121A JRZ R R, 59 B4 B EZC R
e, WA . R LT R & AR KIERS, Zha
SRR AR A kL R A S 7 Bk SVA F bk,
5EES R TR 3%, SHEEHEZXRE
M. Bai ZPEILZR 4B SVA AR SVV-CH-SD,
5 E s> B bk HA &R PR, 2019 R HEE H IR
By st SVA, stE kb tr R Wi m bk 5 b
E#E#k (KY419132 F1 KY747510) R4 LR E K
) BEJE PG IE T OSVA IR YL, PG SVA
CH-GX-01-2018 A 5" AR 44 2017 4F 45 &5 O 2 bk
YIRS AMIFSE B, RS ES R AR HeN-
172018 #k B % B F ™, A gt
JetT Wyt R ER SR A4k A
SVA YL FHGE |

3 KRERFREEN

SVA 58 i 7K 96 HE 5 IR 5 E B 5 | 0 K R
KA P T 9 A5 5 9 A I PR RE R G I A X0
SVA JBRYL 32 IR AE MG S W I e 35 A 7 A R
K/NAREE | e 2 kR Rk, 2L
BUAEAEE F AT . R, WEHE IR 6 SE I IR E
ARV MR R ZER, 3 H 2 1 B ) O S O
W97 . GERIIRAE DL R 11 B e ok i) 22 A k9
Bt s RGN SVA B AR G, % 7% IMUAE
FREE20 7 d, KWIERVTYERE 2~ 14 d, SR NTT
SHRE, SRERRR S H I N RS, B e
SVA, IR MIET Hm, —EEG0 1~4 HIBK
BEAFIEIE TR KE] 30% ~T70% , Fr oA AT it
PR AP SET (ETNL),, 765 SVA #2569 ETNL
o, AP . VERE . MRV MAGEZ | R RFm . pf
Stk VS RIBET

HARIERYY SVA 1%, MaRsS i, BAE I, & .

B R A g, MK IR RN AP SVA
ST BN (5105 G 72N 72 v L = e ol e = 2
MY MRS, AR BT, A S A E /N
WA 4ATER R . 1E ETNL BYFF6 ] g Al et
IR SR 26 K2 NS, Be I e AR BE | IRt
FIEL e 2 5052 43t B BE G 4 . O LR
ARG R | A5
TR SVA IE LR, A AR A SE 20 i
R BB, b RN i R R AT 4R R R A
Ay MERUE3~T d N, FER PR JEE AT L2
PRI AR T R I R s IZ Y
BEEANBUZ ERSENE T R | IR IE R A
G L7 A8 A S B M AR MR IR L 45 DR R Sk L 4
GURAS GG L U A s R BR R E IR L A s A
RS i PR 3% BR 4 £ 38 30 A7 A6 i 1 B2 40 M I A6 il =5
e

4 ZWAE

SVA JEHL 5| 1 I e R 5 K M 1 58 B
PE S PR I A PR AE H AL, T 2o I R
T4y, XHBARIISIME  T iR IR, s
SER E R IEE AR AT U B2 W, HET SVA 1Y SE5K
FWOT RS2 W R TARIZ R,

4.1 IiEFiISH

LT 2 AR I 9 3 2 WE A% B SVA Bk sl
B, ALfE . BEBC W MRS (ELISA) | [R50
PN (IFA) FUR 8RR (VNT) i i 2# K
Rz, WTLHFRATRSE, It BAERRES
W o BE A AT K R A

()42 ELISA 75k HA stk i, i AR BE, Ak
AAK, (HAFTERE R, By 2 A MA SR I i Hh 45 Fh AT
RIFRgsE > BT R T SVA RSk B,
JF% T SVA [ ELISA FI354 ELISA 2 W7 7 i1
Dvorak 2555 5@ 48 [ VP, VP2, VP3 By 5 bk,
RIL VP2 e i ey, Jf g T — T VP2 iR
FIY a1 ELISA AW 7 i, v LA o o i S
BRI AAEAE SVA Hifk, Goolia 257 FFH SVA #
TR ST T 354 ELISA, H R BUE W15 96. 9%

VNT H A7 GO FRe S5 vy, (HERE B, ik
UH e OR AR R, B TR KU
Liu 2508 g5 7 P 35 v Fik 86 ik, B4
VNT ARG 7 32 B4 4G 00 B i) B i, o8 A B8 S S P o
B, GERHERR T a0, WD AN EIERAL,

IFA LR U, ik, B ), 6t
NIRRT A AR Y, IR EEK & . Houston
S0 ST TFA Jrdk, 5 kSR ELISA 7k i 45



ZWHME 20244 H504% H11 8 <131 -

RILAR
4.2 fRESBMALZKRN

W RE AT B ST I SVA L I T B —,
M BR SVA 4 S G k2 Bk
R SVA JRIGY | YR I 85 43 85 7 20T L0 43 5
SVAM330 - R YA AT LT SVA BB %

JAfi 428 (ISH) Jelad R R IR E S 4141
FES BRI T 2958, I B RBU R AR s L, SVA
ISH-RNA $7m S Re S, (R A 4 38 B2 AR 1 it a5
JEMELLR SRR DNA A1 RNA #4 00 950hs, RAEUE
I qRT-PCR fik, Resende %'V HF 5% % ¥ ISH J5 %
5 ELISA Jy B A 6, T DL 4R v BE 2 A o A

HREALUL: (IHC) FIFBURE SRR P45
A IR E I AH S IR B R i H e, s R R R
B, ENIER, BUSUR MUK ST, AR
SEPUAR HAER I — iR, Hole 251 3 i i 40 41
B NG da AR IBE b K | i b R AR NN Sk
HRI Y SVA
4.3 HFEMEFIE

RT-PCR, %62 PCR, Wk 4R Y-
H (RT-LAMP) %4y FEW 5k, HA Utk
L FESEPERR . ERAERTRAROLAN, O SVA M
S T

POt s PCR B R T, RS,
SRR ARG R A R v B b ARG H S [ R
H) SVA B4R . HPRUEDEOEE 5 PCR Al 45 S 1
P, e B BB B SIS O B, SRS
it PCR RN 75 22 2R 45 LA BB R 057 19 4 2L R 7K
aRIE N

TG 21 # T SVA (%6 % & | RT-PCR
(FQ-PCR) #ailiJy ik, #aillds A L& # RT-PCR 7
R EE, HEE M, Zhang AL BT SVA
KA 3D KA, @S 7% U PCR O (RT -
ddPCR) il 77 3%, Kl FRRA (1.53+0.22) 4
DU, RAEE e SEmt 28 0% € 8 RT-PCR & 29 10 £,
Leme %57 & X} SVA 3 [H {3 < X 803 1T 76 06 /& it
PCR, Xf SVA #ERMEARAIER Ky 3.75 #501, 4t
FHE e R M 1 AR S R A /N T 5%, Bracht
L=l T SYBR Green RT—eaPCR ¥l 7 %, M5
15 RT-qPCR A 77 45 Fe— 50, Wang %10 g 57
T SVA 1§ TagMan %62 it PCR a7k, ixHAR
i PCR J b R, HEA RGMRENE, £
# PCR 2 —Fh T PCR H A MY &5 8500% 2 A A

HAR TR, RO RS, R AR Har
T SVA fl FMDV i PCR il A, \ERE ML, &
SRBUNT 4%,

RT-LAMP J5 ¥ 0] LAXF SVA HEAF7 P o v B il 46
W, Zh e, W, 2T AR, X SVA R
H G A R L, R LT SVA VPI
BRI F—E X0 B 1 BE 6 AN IX A 4 45
YESIY, #Ar T —F I SVA B RT-LAMP J7 ik,
TS T S0 AT R R B2 A I SVA . Zeng
FICIET SVA VP2 SERRAF XK, oy T S
SERA FEEY HEE AR (real time RT-LAMP) #il]
FERErh SVA Bk, IR R A 1 TCID,,/
mL, LGV A R, Rt RS, R
R PRARAS H SVA

5 BEWR

5.1 RiEEH

Yang %' 3% T o [ 45 840 B B bR SVV CH-FJ
2017, j@ak BEI KifE, BE&k T SVV KGR, ik
TERA % 28 W B R 10 % 4k 0 e J b, 9
SVV B BAT R R ER

Buckley 25 i 45 7 SVA K I BE v, %0 B %)
B ESE FBLAERERE YA R A e e ik, X
FUMBERE I T 5, JOA 8 5 A& 3% . Li %7
Hp ] HR S X 3 25— BE BT Y SVA CH-HNCY -3
PR, JEdleE T RIE AR, AE/NEBUR N IEAL KTE CH-
HNCY-2019 $1 1) Se fE JiE FR 807, % KE
HEA RAFR R e, e/ RIRNIE S T i B
RAIBLIR, SVA ERY RN 100% , HNEESE il 45
SVA G W IF AT T S Re e I i, i &
EVERAS, BEEAR ORI 80% ~ 100%, @it 2 K
BE | HORIBT A E NS R AR, IR i Sy
SRR 200 d, S SVA KIEEEW A= b, i
PR T BRI

FMDV 5 SVA [alJ&@ T 1% RNA &R, HRET
FMDV R B A+ &, JFHBREE, XH
SVA e Wi R A6 T 7 7 . [ 2015 4ERE %
AHE, BERSCZR R B NAEZ—, P
Ay b2 22 NS RS T | S A TR A
FRAF S R KA A MR A B RIS H I
I RO RKIEREN (SVV/FI/001 #k), T
2018 4 7 A 31 HSImIRH#A:, #E HAT, 7EE%K
P2 LRI PRI AR 50 A A P T A B 12
FHN E AR S (£ 1),



- 132 - Animal Husbandry & Veterinary Medicine 2024 Vol. 56 No. 11
F1 ATFIEFRREM R EES T
75 #= FE A FR CER7E XA
] 20180060 T R AN B KGR (SVV/FIZ001 AR RR =B 22 NS B AR5 T, %3m0 TR A RAR L TR
) I KA AL R AT FRAA ]
5 20190008 FHEN RN TEIN KT N (CH/Z2/2016  &FAEYHEARBGARA G b E 25 5 0T B MR IR 4= Pl 25
Pk, BIFRTR) HBRA T
e RACRBHEE AR A BR A A fwM RIERAEYFHERGRAF ., M
3 20190030 FEE R RERIGIEN  (SD02
RERFERERERE (SD02H) SORABE R A R 7
AR E B S M BRI RT . ARIRAE B (ER) Bem A BRAE
4 20190033 FEWNRIRERIR KIGREM (A/2)/2015
REAPRBRIERE ( B) R U DR IR A BR A
5 2020031  JEFEN RINERIR KIEEETS (HBL6 #k) ferpgll Ke2E | BRI A DB A BR A 7]
6 2021005 WA BUGEPN R EER KGN (CH-Fu)  Jb S ERF 5T, Wil G e A WHE ARG RA A, LA RS LR
BR) AR
; 2021009 FEIENRRERR KR (HN2017 bk, B WA s Rem B sl b O . BEvE A e A YR AR AR H5
TR S TRRA R )
8 2021016 %%Ef?ﬁﬁﬁkﬁ&m(HwﬂﬂM7 TS B A FRA 7
Pk, BIFRIFR)
TN E Y ARG R BT A R . EAEANYREROBERAR, X
9 2022002 3 JRRER K IGREE (HLI17
WD RIS (HLIIT B A AR A B 7
10 2022018 #& A RUZENRIRERR KIERETT (QS BE) FE YRR A RA R | SRR KE
R EZ R B AR A BR A A, U R LA R R R AR, -
11 2022058 =3 FRRER K IGREE (A B XY
WP IR KR B s G R
12 2023005  FEENRIEERIIEEN (GD ) W 2 AR A AR 9% B A BR A

5.2 PHHEH

Sharma 457 Fa 8 T — R L i 0 ok 75 5 % 1
FEIGUEXT SR SVA B MR IVE A, 5 4 B 11 Al
SVA SD15-26 i tt, % 1SVA mSacll F 7 10 F L
WA BB IRREER, Mk, P, Sl iy Fs
{FP R BB AR, 1SVA mSacll J% 2 B2 £ #5055,
JHRE T RIAFI e ik, 2B SVA 1 K IF ik
P o
5.3 JHEREHKL( virus like—particles, VLPs) Z &

VLPs Sz FH — ki 2 i 345 45 14 25 11 41 26 17 B 1Y)
1 BE 45 R AR | B EORL, E AR 2 20 ~ 100 nm,
VLPs f—AMURRERE . S5H 8 1. AL M el
FoiE S HAWSS &R i, w7 s A AR
KHMATE B VLPs, i 2 e 5L R4, it
TR TEES AT LLFISETF & VLPs, VLPs 5 KSR 95 25 5
A AR EAR I Z5 0, JF HEA WA CE A
IRIRING, BRI RT AR J2 77 Ak S e I g, PRIk
SRR AR, AreA EEH, BOREA
YR, AR, M 20 4D 80 4R IT4A, VLPs
RIB B GE e R T e A 7 5 — 4%

SVA VLPs ZRk I K HtTH Rk R G 17K A,
FTORRE, PRAERR, BUAME, Wu U7 7R i A
FIKFEGE, 35 SVA VPO, VP3 1 VP1 45 H
e G2 w202 VLPs; ] SVA VLPs %y K
R, nASEHRE PSR, Mu 278 T 0
SVA VLPs % FIFIPM HAREROR , R K E &R
KRG, WIIERIE SVA 458 H VPO, VPL, VP3
SN, HMINSEN SVA VLPs ZH%E ] ISA 201
EFIFLALHY SVA VLPs fefieht, 75 S0 b fdbe iR fnes
SPEPUIR K5 K GG SVA BEHT AL, 7E R,
VLPs ZEW AL T 5 K36 SVA S8 A LA AR 1K -
FOEE O R R R IR RS, Fik SVA 45 E
VPO, VP1, VP3, JFFEMRANE 581 VLPs, &
TR R RS, Rk T SVA M E N,
FERAINAEE T H 425 AL VLPs, I A% 1Y VLPs
Al DA — B R LR B B i, 77 A — 2 MR Sy
N

Ak, SVA VLPs & 7l | T g $i e, &
ELISA J5 3 FH T I ARSI . Bai 267 R 25 R
Gk SVA M, 4350 VLPs fE M siboa, 2



BHSHE 2024 4F

Fsek H1LM - 133 -

ST A ELISA J5ik, Kl 342 iy MG REAS , 455N
HUBME M 100% 1 94% , 5 BIOSTONE SVA HiiAk
SN 38 7R G R T O 9 98 O vk 1 — b 4 B
90. 0% F1 94. 2% ,

TRERRAETI 2018 AN T —Fl A 7 SVA VLPs
R ILH#GTrFHE . i #5 1) VLPs 52 1 fa 2 20 Al
PURRLM M 1 : 32~1 1 256, RAMBEE T RIEHL K
1:16~1:45, VLPs Gl B, ML TR
HIF RSB T HAR SR,

6 Bk

1IN 2A

SVA 1EA1 RNA 52, ELF] 2007 4F A B\ H &
516 ZE YR e e, I R R S I K 98 A
At O SVA HETEH R 2 A E R WA, Xt ek
IR R T B RS IR, 5 T4 EEW,

2015 4F, SVA HIRMEARKE, Huic £ EK
W TAT. SVA W B A7 161 2 ik R i D 11 1)
A, SVA JRYLIE IS H BT S5 A0 S R AT K 98 1 A%
il AAER 5 HAb AR 3B H AL, I IR AS 55 1551,
el O R B A AL A, e EE ) 0 EE AL
SVA #EFk E A i ZREVEAE S A 4% N4
WS SVA B JATAE N, Al B A B 5 TAR, iR
TS, — APl | MERRIZ I SVA 7, BARITE
AW IR BE 0 5 48 5 1 LLXT SVA [ SR A8 o 1
igWr, EEER 2 HFER K, RT-PCR, %G &
PCR, RT-LAMP %553 FA Y205k, Rk, R
PR, BRI ERM SVA E L, Z2EIOLE
it PCR W] LIXE 2 R0 147 [R] B A, KR 4t g 9%
WIS, RT-PCR, 9865 1 PCR X SL 9 & 22
REb# s, BAEREB, RNEHTRZMH, RT-
LAMP J5 7 0] S0 A HR B3 52 ORI 45 51, X S 3 2
S AEREER LLBAIR, AR b AT, (HE R
MR, M S Sl AT Y, S EUR B
BRI ELT S [ R e, e . &
B RT-LAMP J5ik, 320G RKD SVA BA &
BREX,

TR A4 SVA SR A S ik 2 — R RE
Fefh, U R w8 i T g, OGP AE I IR
FRAREE DL W2, TRV 2B I TR
Al b k4G 2 OCEBMER; KIEREM &2tk
&, WIVERAS LA, B huiRmmtig, ar
ARG AR IS BE W AT LIAE R SVA Bl #0981
HEEATT M, FES, FEEAREERERENE
H TR AR, VLP 7 2R 58 Bl BF 55 10
A, LKA R IR R G AR & VLP Jrif
TR, MAWEAR, A R A

W SVA IRY A Ko, BAR A R A AL BT
(RO HBORBGE S i, AR . BN E .
PR . BT AR & IEHIEIR . B
AR At 5s, SE RE TR 1 A A

SENM:

[1] LEME R A, ZOTTI E, ALCANTARA B K, et al. Senecavirus A; an
emerging vesicular infection in brazilian pig herds [J]. Transbound
Emerg Dis, 2015, 62 (6): 603-611.

[2] WUP, RODRIGUEZ Y Y, HERSHEY B J, et al. Validation of a
binary ethylenimine ( BEI) inactivation procedure for biosafety treat-
ment of foot—and—mouth disease viruses (FMDV) , vesicular stoma-
titis viruses ( VSV), and swine vesicular disease virus ( SVDV)
[J]. Vet Microbiol, 2021, 252 108928.

[3] SEGALES J, BARCELLOS D, ALFIERI A, et al. Senecavirus A
[J]. Vet Pathol, 2017, 54 (1). 11-21.

[4]  ZHANG X, ZHU Z, YANG F, et al. Review of Seneca Valley virus
a call for increased surveillance and research [J]. Front Microbiol,
2018, 9: 940.

[5] LINJY, CHENTC, WENG K F, et al. Viral and host proteins in-
volved in picornavirus life cycle [J]. J Biomed Sci, 2009, 16
(1) 103.

[6] FERNANDES M H V, DE LIMA M, JOSHI L. R, et al. A virulent
and pathogenic infectious clone of Senecavirus A [J]. J Gen Virol,
2021, 102 (8): 001643.

[7]  WUH, LIC, JLY, et al. The evolution and global spatiotemporal
dynamics of Senecavirus A [ J]. Microbiol Spectr, 2022, 10
(6) : €0209022.

[8] QIAN S, FAN W, LIU T, et al. Seneca Valley virus suppresses host
type | interferon production by targeting adaptor proteins MAVS,
TRIF, and TANK for cleavage [J]. J Virol, 2017, 91 (16):
€00823-17.

[9] QIAN S, FAN W, QIAN P, et al. Isolation and full - genome se-
quencing of Seneca Valley virus in piglets from China, 2016 [J].
Virol J, 2016, 13 (1): 173.

[10] REDDY P S, BURROUGHS K D, HALES L M, et al. Seneca
Valley virus, a systemically deliverable oncolytic picornavirus, and
the treatment of neuroendocrine cancers [ J]. J Natl Cancer Inst,
2007, 99 (21). 1623-1633.

[11] YANG F, ZHU Z, CAO W, et al. Inmunogenicity and protective ef-
ficacy of an inactivated cell culture—derived Seneca Valley virus vac-
cine in pigs [J]. Vaccine, 2018, 36 (6): 841-846.

[12] ZHU Z, YANG F, CHEN P, et al. Emergence of novel Seneca Val-
ley virus strains in China, 2017 [J]. Transbound Emerg Dis,
2017, 64 (4). 1024-1029.

[13] YOKOYAMA T, MIZUGUCHI M, NABESHIMA Y, et al. Hydrogen—
bond network and pH sensitivity in transthyretin: Neutron crystal
structure of human transthyretin [ J ]. J Struct Biol, 2012,
177 (2) . 283-290.

[14]  sKaeZr, HBkl, SFak, 4. BLPREEXTZE N R 2 S 52
W [J]. PEE PR, 2020, 56 (5): 94-96.

[15]  WAdRAE, BRI, A B, 45, BRI X A R38N R



<134 -

Animal Husbandry & Veterinary Medicine

2024 Vol. 56 No. 11

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[28]

[30]

REARUETERISEM [T]. SR (Rl 5 AR ) |
2023, 44 (4): 51-58.

STRAUSS M, JAYAWARDENA N, SUN E, et al. Cryo-electron
microscopy structure of Seneca Valley virus procapsid [J]. J Virol,
2018, 92 (6): €01927-17.

HOUSTON E, GIMENEZ-LIROLA L G, MAGTOTO R, et al. Sero-
prevalence of Senecavirus A in sows and grower — finisher pigs in
major swine producing —states in the United States [ J]. Prev Vet
Med, 2019, 165. 1-7.

MAGGIOLI M F, FERNANDES M H V, JOSHI L R, et al. Persis-
tent infection and transmission of Senecavirus A from carrier sows to
contact piglets [J]. J Virol, 2019, 93 (21) . e00819-19.
TOUSIGNANT S J P, BRUNER L, SCHWARTZ J, et al. Longitudi-
nal study of Senecavirus a shedding in sows and piglets on a single
United States farm during an outbreak of vesicular disease [ J].
BMC Vet Res, 2017, 13 (1) 277.

BAKER K L., MOWRER C, CANON A, et al. Systematic epidemio-
logical investigations of cases of Senecavirus A in US swine breeding
herds [J]. Transbound Emerg Dis, 2017, 64 (1) 11-18.
LEME R A, OLIVEIRA T E S, ALFIERI A F, et al. Pathological ,
immunohistochemical and molecular findings associated with Sene-
cavirus A—induced lesions in neonatal piglets [ J]. J Comp Pathol,
2016, 155 (2/3) . 145-155.

LIU C, LIU Y, LI X, et al. Pathogenicity analysis of weaned piglets
challenged with novel emerging Senecavirus A in Fujian, China
[J]. Front Vet Sci, 2021, 8. 694110.

JOSHI L. R, MOHR K A, CLEMENT T, et al. Detection of the e-
merging picornavirus Senecavirus A in pigs, mice, and houseflies
[J]. J Clin Microbiol, 2016, 54 (6): 1536-1545.

HALES L M, KNOWLES N J, REDDY P S, et al. Complete
genome sequence analysis of Seneca Valley virus—001, a novel onco-
lytic picornavirus [ J ]. J Gen Virol, 2008, 89 (Pt 5):
1265-1275.

GUO Z, CHEN X X, RUAN H, et al. Isolation of three novel Sene-
cavirus A strains and recombination analysis among Senecaviruses in
China [J]. Front Vet Sci, 2020, 7: 2.

PASMA T, DAVIDSON S, SHAW S L. Idiopathic vesicular disease
in swine in Manitoba [J]. Can Vet J, 2008, 49 (1) . 84-85.
VANNUCCI F A, LINHARES D C, BARCELLOS D E, et al. Iden-
tification and complete genome of Seneca Valley virus in vesicular
fluid and sera of pigs affected with idiopathic vesicular disease,
Brazil [J]. Transbound Emerg Dis, 2015, 62 (6): 589-593.
SUN D, VANNUCCI F, KNUTSON T P, et al. Emergence and
whole—genome sequence of Senecavirus A in Colombia [ J]. Trans-
bound Emerg Dis, 2017, 64 (5): 1346-1349.

SAPORITI V, FRITZEN J T T, FERONATO C, et al. A ten years
(2007 - 2016 ) retrospective serological survey for Seneca Valley
virus infection in major pig producing states of Brazil [J]. Vet Res
Commun, 2017, 41 (4): 317-321.

LEME R A, MIYABE F M, DALL AGNOL A M, et al. Seneca Val-
ley virus RNA detection in pig feed and feed ingredients in Brazil
[J]. Transhound Emerg Dis, 2019, 66 (4): 1449-1453.
VIEIRA M V, YASUMITSU C Y, DALL AGNOL A M, et al. The
third wave of Seneca Valley virus outbreaks in pig herds in southern

Brazil [J]. Braz J Microbiol, 2022, 53 (3) . 1701-1706.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

WU Q, ZHAO X, BAI'Y, et al. The first identification and complete
genome of Senecavirus A affecting pig with idiopathic vesicular
disease in China [ J]. Transhound Emerg Dis, 2017, 64 (5):
1633-1640.

SAENG-CHUTO K, RODTIAN P, TEMEEYASEN G, et al. The
first detection of Senecavirus A in pigs in Thailand, 2016 [J].
Transbound Emerg Dis, 2018, 65 (1) 285-288.

ARZT J, BERTRAM M R, VU L T, et al. First detection and ge-
nome sequence of Senecavirus A in Vietnam [ J]. Microbiol Resour
Announc, 2019, 8 (3): e01247-18.

BENNETT B, URZUA-ENCINA C, PARDO-ROA C, et al. First
report and genetic characterization of Seneca Valley virus (SVV) in
Chile [J]. Transbound Emerg Dis, 2022, 69 (6) : e3462-e3468.
WU Q, ZHAO X, CHEN Y, et al. Complete genome sequence of
Seneca Valley virus CH-01-2015 identified in China [J]. Genome
Announc, 2016, 4 (1): e01509-e01515.

ZHAO X, WU Q, BAI Y, et al. Phylogenetic and genome analysis
of seven Senecavirus A isolates in China [ J]. Transhbound Emerg
Dis, 2017, 64 (6): 2075-2082.

WANG H, LI C, ZHAO B, et al. Complete genome sequence and
phylogenetic analysis of Senecavirus A isolated in northeast China in
2016 [J]. Arch Virol, 2017, 162 (10): 3173-3176.

BALJ, FAN H, ZHOU E, et al. Pathogenesis of a Senecavirus a iso-
late from swine in Shandong Province, China [ J]. Vet Microbiol,
2020, 242, 108606.

ZHANG Z, NI B, ZHANG L, et al. Complete genome sequence of a
novel Senecavirus A isolate from an asymptomatic pig in China [J].
Microbiol Resour Announc, 2019, 8 (14): e01660-18.

WANG H, NIU C, NONG Z, et al. Emergence and phylogenetic a-
nalysis of a novel Seneca Valley virus strain in the Guangxi Province
of China [J]. Res Vet Sci, 2020, 130 207-211.

WANG Z, ZHANG X, YAN R, et al. Emergence of a novel recom-
binant Seneca Valley virus in central China, 2018 []J]. Emerg Mi-
crobes Infect, 2018, 7 (1) 180.

RBEA, FRE, KRG, S AR ZE N R A T 0
BT [J]. EHEREE, 2019, 40 (12): 73-74.

R, &%, I, . 2018 FIFERIEH A BIE R RRHE M
HERATRIEA (1], PEZSIYKEE, 2019, 36 (12): 8-11.
Eih, SE, BRI, S LA EN RN A VP2 IR 5O R
P (1], BIETLERCEEE, 2022 (8): 69-71.

SRETHE, TR, B, S WL SR ZEN R R A TR
A (] hEZRRE, 2022, 39 (10): 1-6.

TH, DEE, KE, % 2020—2022 4F Hl L XN
R B LT A S 8 [J/0L]. I B W 1L e o 4
[2023-11-20]. https://doi.org/10.19958/j. cnki.cn31-2031/s.
20230711.001.

TSR A BIGEN R TR 43 B S B i [D].
K THRIR?, 2023.

LEME R A, ALFIERI A F, ALFIERI A A. Update on Senecavirus
infection in pigs [J]. Viruses, 2017, 9 (7). 170.
JOSHI L. R, FERNANDES M H V, CLEMENT T, et al
Pathogenesis of Senecavirus A infection in finishing pigs [J]. J Gen
Virol, 2016, 97 (12) . 3267-3279.

LEME R A, OLIVEIRA T E, ALCANTARA B K, et al. Clinical

manifestations of Senecavirus A infection in neonatal pigs, Brazil,



BHCGEE

2024 4F

Fs56% 5114

- 135 -

[52]

[54]

[55]

[57]

[58]

[59]

[60]

[61]

[62]

2015 [J]. Emerg Infect Dis, 2016, 22 (7). 1238-1241.
OLIVEIRA T E S, MICHELAZZO M M Z, FERNANDES T, et al.
Histopathological, immunohistochemical, and ultrastructural evidence
of spontaneous Senecavirus A—induced lesions at the choroid plexus
of newborn piglets [ J]. Sci Rep, 2017, 7 (1) 16555.

KA, I, &4, GF. M FEJE R B TaqMan #5980
RT-PCRJ7 ¥ Wyt e MR A [ 0] & B 2 4, 2020,
40 (1):49-53.

K, A, 25, S5O IENREE A BYHE ELISA HTiK
WAL [J]. B4, 2022, 38 (5): 1182-1186.
DVORAK C M, AKKUTAY-YOLDAR Z, STONE S R, et al. An
indirect enzyme=linked immunosorbent assay for the identification of
antibodies to Senecavirus A in swine [ J]. BMC Vet Res, 2017, 13
(1) 50.

GOOLIA M, VANNUCCI F, YANG M, et al. Validation of a com-
petitive ELISA and a virus neutralization test for the detection and
confirmation of antibodies to Senecavirus A in swine sera [ J]. ] Vet
Diagn Invest, 2017, 29 (2): 250-253.

WANG M, MOU C, CHEN M, et al. Infectious recombinant ene-
cavirus A expressing novel reporter proteins [ J]. Appl Microbiol
Biotechnol, 2021, 105 (6): 2385-2397.

LIU F, HUANG Y, WANG Q, et al. Construction of eGFP—tagged
Senecavirus A for facilitating virus neutralization test and antiviral as-
say [J]. Viruses, 2020, 12 (3) . 283.

GUO B, PIREYRO P E, RADEMACHER C J, et al. Novel Sene-
cavirus A in swine with vesicular disease, United States, July 2015
[J]. Emerg Infect Dis, 2016, 22 (7). 1325-1327.

RESENDE T P, MARTHALER D G, VANNUCCI F A. A novel
RNA-based in situ hybridization to detect Seneca Valley virus in
neonatal piglets and sows affected with vesicular disease [J]. PLoS
One, 2017, 12 (4): €0173190.

HOLE K, AMBAGALA T, NFON C. Vesicular disease in pigs inoc-
ulated with a recent Canadian isolate of Senecavirus A [J]. Can J
Vet Res, 2019, 83 (4) . 242-247.

LI J, LIANG W, XU S, et al. Rapid and sensitive detection of Sene-
cavirus A by reverse transcription loop—mediated isothermal amplifi-
cation combined with a lateral flow dipstick method [J]. PLoS One,
2019, 14 (5): e0216245.

EWIH, TR, BHA T, % EANREYOLE R RT-PCR K
W77k i g Sz R I AT (D], o [ B 4 B AR 4, 2019,
41 (5) . 479-483.

ZHANG Z, ZHANG Y, LIN X, et al. Development of a novel
reverse transcription droplet digital PCR assay for the sensitive detec-
tion of Senecavirus A [J]. Transbound Emerg Dis, 2019, 66 (1) :
517-525.

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

RESENDE T P, MARSHALL LUND L, ROSSOW S, et al. Next—
generation sequencing coupled with in situ hybridization: a novel di-
agnostic platform to investigate swine emerging pathogens and new
variants of endemic viruses [J]. Front Vet Sci, 2019, 6. 403.
WANG H, CONG F, ZENG F, et al. Development of a real time re-
verse transcription loop — mediated isothermal amplification method
(RT-LAMP) for detection of a novel swine acute diarrhea syndrome
coronavirus ( SADS—CoV) [J]. J Virol Methods, 2018, 260;
45-48.

WAL, EIEE, BEATE, S JEN R D B R
WF3256 RT-PCR % 54 O ik my i sr (7], v B B 22 4,
2019, 39 (12): 2298-2304.

WA, TR, FTE, % A RN RE RT-LAMP K2l
D5k Sr K B[ ). T 9R Rk % iz, 2019, 35
(4) . 868-873.

ZENG F, CONG F, LIU X, et al. Development of a real time loop—
mediated isothermal amplification method for detection of Senecavirus
A [J].J Virol Methods, 2018, 261 98-103.

BUCKLEY A, LAGER K. Efficacy of an inactivated Senecavirus A
vaccine in weaned pigs and mature sows [ J]. Vaccine, 2022,
40 (12): 1747-1754.

LI N, QIAO Q L, GUO H F, et al. Evaluation of immunogenicity
and protective efficacy of a novel Senecavirus A strain—based inacti-
vated vaccine in mice [J]. Res Vet Sci, 2021, 142 133-140.
N, RN, EDiE, S5 FEEEIE R R K BT S i
SHIE [1]. FROSHBE, 2023, 55 (8): 73-78.

SHARMA B, FERNANDES M H V, DE LIMA M, et al. A novel
live attenuated vaccine candidate protects against heterologous Sene-
cavirus a challenge [J]. Front Immunol, 2019, 10 2660.
hFF, dig, M2, % A BIZEN R0 2 1090 8RR 0RL Y i 4%
RHAPEIE B [J]. AW TR, 2021, 37 (9): 3211-
3220.

MU S, SUN S, DONG H, et al. Potent protective immune responses
to Senecavirus induced by virus—like particle vaccine in pigs [J].
Vaccines (Basel) , 2020, 8 (3): 532.

TEM R, A BUZE N RE A ST 8 H R IR Rk S s R R
M RSNERE SRCR IS [D]. R )1k, 2021.
IR ENRRAR R BORLA G & 5% E [D]. TN EF
Al K2, 2022.

BAI M, WANG R, SUN 8, et al. Development and validation of a
competitive ELISA based on virus —like particles of serotype Sene-
cavirus A to detect serum antibodies [ J ]. AMB Express,
2021, 11 (1). 7.

PROEEE, IMILTL, ERHETE, S Bk A RSN R T A O
B 467 MR . CN108642021B [ P]. 2019-12-24.



