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A key enteric virus of pig industry : future and now of Porcine Rotavirus
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IRESIEZISi%1T The discovery and prevalence of rotavirus
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Rotavirus genus of the family Enterovirus :
A TR H |
Icosahedral symmetric structure :
FIREREDRL: 114 dsRNAM B :
Virus genome: 11 dsRNA fragments :
SREMEAHRR (TLPs) !
Three layer structural protein composition (TLPS):
WANE: VPARIVPTE [HOuter layer: VP4 and VP7 protei%us
a2 VP64 HIntermediate layer: VP6 protein :
oty Z: VP2, VPLFIVP3E[ACore layer: VP2, VPI, {md VP3 proteins

o mRNA B EZ5RIEE A NSP1-5 Non structural protein: NSP1-3

BRFRRETO7EERMIY, FRRER T maE. 4yt Py =
Rotavirus was first reported in Europe in 1973 and named after its 1 E— K,n*ﬁ*&k} T%E*M¥$%\E |\E
viral particle morphology. :: Having a three-layer structure greatly improves the stability of virus particles
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1 Group A rotavirus: 42 G genotypes, 58 P genotypes (2024)

/mﬁ *"ﬁ ; pei 0 CEHOWRES: ONGEEE, 7/PREER

Group C rotavirus: 9 G genotypes, 7 P genotypes
¥

ﬁ.‘im 3] }“ I AHEZAMBRAKER, DARAE

I Having multiple serotypes and genotypes, with type A being the main one
Wide host range f
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IFiailimE=%F}l Reoviridae

FFEaIlmED 791210 R

The reovirus is divided into 12 genera

RREWERNIINBONE

There are 6 genera that infect vertebrates
BB B3R

There are three genera that infect plants
R B REIA2NNE

There are two genera that infect insects
R EENTNNE

One genus infected with fungi

FieNmsBETFFRIlESEItARSERSR

Porcine rotavirus belongs to the family of enteroviruses and
is a member of the genus Rotavirus
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PoRV-classification

1973 F X IMHRE. ILEMZ M FENIH
EEZERRTZ—.

Discovered and isolated in 1973. One of the
important enteric pathogens in children and in a
wide range of young ainimals.

Reoviridae FEZ Il FE R}

Rotavirus ¥R x5

dsRNA virus JEZEZER TR S
VP1~VP4, VP6, VP7; NSP1~NSP5




EiRsEEEmER: Mz, (B "Ex” &b
Porcine viral diarrhea pathogen: There are many types, but the "key points" are
prominent

3B 23429 A -244FE8 A LM RN FREENG R IE AT HEIE SRR 288
WS W “HEA”

According to the epidemic notification of the Ministry of
Agriculture and Rural Affairs from September 23 to August 24,
porcine epidemic diarrhea still ranks first among the reported

cases of Class II diseases

0000000000
0000000000
Q0000000000
Q0000000000
0000000000
0000000000
Q000000000

V mm oEmaEs
R
S T HIRRE

G K E R
O000000000 & i+ icirmmunx W R B KRS
QO0O00000000 D xmmBEEELATE i
Q000000000 gFifa AL IR A
o ERFS

=ERE




RINHBSHERRENREENERX

The main differences between rotavirus and porcine coronavirus after infection

Hig: IR8ARLUIA; BRmE A BRI & EIGATER

Age: within 8 weeks of age in a wheel shape; Clinical symptoms of coronavirus can
occur at all ages

WE: RREE, TER; BRESE, B8R

Pathogen: Rotavirus, non enveloped; Coronavirus, with a capsule

MEFR: LG, ZIER BRES: 5—I5E, BE4MEEBENTERE
Serotype: multi antigen group, multi serotype coronavirus: single serotype, but
there are 4 different viruses that infect the intestine

BE: BNFEEESIEAERE, EERTERK.

Harm: Rotavirus is more likely to form stiff pigs, with a lower mortal ity rate than
coronaviruses.

MATIER: BRBEHEEEN /Z; SRESRITEIERTEIR

Epidemic situation: Rotavirus has a wider range; The prevalence of coronavirus is
lower than that of rotavirus

BE: RIRATREZHEY; BERKEIBD RRREE

Host: Rotavirus can infect various animals; Most pig coronations only infect pigs
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Distribution differences of RVA strains in different regions
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G- 0.42% G8 021%
G9-6.16%  G-mix: 1.45%

G6:870% Gt 15.94%
AGT: 1.45%
=0G10 4.35%
__ G11:2.17%

W G12:3.26%
G2 4.35%

3:1449% PIE037%
Pi8]: 6.96%

P-mix:

P[13]: 8.06%
P2 2.20%
o P[23]: 1.47%
P[26]: 1.47%
PI27]): 3.30%
P[32]:0.73%
PI5]: 8.42%

GO 11.37%
N G-nt: 8.24%

>\ /G1:0.39%

g G10: 5.49%
12: 0.39%
G2 157%

GH7.84%
G6: 1.18%

25.49%,

G4 B.

 P-mix: 1.19% P-nt: 15.87%

Pl 0.79%
__ P[13]; 5.95%
\ ﬁﬂ P[9]:7.14%

P[23]: 8.73%

i P{26]: 7.94%
P27} 0.79%
P[6}: 9.92%

-----HajnalkaPappet al., 2013
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Overview of Porcine Rotavirus Epidemic Abroad f
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. ; bl ang 63 il e’ Dreniark, Hungary, Sowinia - 4 -
ﬁ*ﬂ@? \‘* Feli oo o1, SHMIHPRARCOIEL PO,

etivad e N e : P[13]. P[19]. P[23]. P25]. P[26]. P[27]. P[32].
1 3s Y :
(i 7 i P Pl

. //T,m\! e GIP[E], GAP(E] G5PIE), GaP[T],
M UL 0% | GEP[T) GHPIT], GIP{13]and GIP{23],
. % > G2F{27, G11P{27] and GAF11]
= 4 “a b e ' k..
M L L
: ,;ﬂ? N *\h ;‘:;“g;‘;‘;ﬁf;—bﬁgi g ‘ — _ f »  Currently, a total of 12 G genotypes (G1-G6,
. PLIZL PRIS)[22), PI26] g 2 e B Do i &
TN PSR PO, A
: _ : *TN:FH S GmemEme] «_,J/
- Bla], L7, PIS] P21 P23, and Pl32] : 1

P« Pi6], PL7L PLEZY, PE23) and FE2E]
G'P— GAPEE] and GSPIT]

. i 7 &N ¥
et ( =',-/J %I"\W w\\m S al
L';J'_::\‘q%" éj—/\,/\ “\ \%'J't;‘ 1 4

et b
[ L5 GaP[13], GOR[T] Af‘y England: G - 2, G, 124, G5, 58 and 61
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Northern China

el | Sample number: 3369
Central China o/ | Farm number: 50

Smnple number; 8012 -
Farm number: 49

Southwestern China
Sample number: 2953
Farm number; 32

' \ Southern China

Sample number: 6706 |

- - &
Ko it Farm number: 55

| 257684 ISR, PoRVAGIBAME S 15986, 09%; ik
| 351780% A PR

1 25768 samples of diarrhea showed an average
=positive rate of 86.09% for PoRV detection; 80%

I of the tested pig farms tested positive.

e e e e e -

AT ke
Overview of Porcine Rotavirus Epidemic in China

[[]cee

HEBBI=5: G9 (56.55%), G5 (14.48%), G1 (8.97%) »

I The top three are G9 (56.55%), G5 (14.48%), and

G1 (8.97%).

(Mengli Qiao et al., 2024)




BEAREICIABSGEREE! (PoRV A VP7)
Group A porcine rotavirus G genotype (PoRV A VP7) in China

VP7

Percentage Number

Type

ONR0 ORNON

49.34% 150
700% /-39

12.00% 36

9,00% 27
8.6#% | -6

2.33% 7
1.33% -
0.33% 1
0.33% 1

G9
G5

G12

G4
G3

G1
G2
G26
G11

Total=307

Tips: #&7~:

1.G9,G5,G12,G4 and G3 are the main
genotype;

1.G9. G5. G12. GAFIGIEFEWERFHE
2.Mixed infection with at least two
genotypes;

2.2V ERMERENES R

Tips: 1&7~:

1.G9, G5,G12,G4 and G3 are the main
genotype;

1.G9. G5. G12. GAFIGIEFEWERFHE
2.Mixed infection with at least two
genotypes;
2.E2VERMERENES R



ARHIEIIATRSPEEE! (PoRV A VP4) 1SR
Detection results of P genotype (PoRV A VP4) of porcine rotavirus in Group A

VPg*
91.85% 113 P[23]
21.94% 43 P[13]
18.88% 37 P[7]
9.05% 11 P[13-23]
2.55% 5 PJ6]
Total=199

RIEPERZIMENZER, P[23], P[13] and P[7] ABEEFEAIEREZE,
According to the results of P genotype testing, P [23], P [13], and
P [7] are the main genotypes in China;
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SNnJiIne

101 ¥ dnoig

% KJ450849.1 RVA/Pig-tc/ESP/OSU-C5111/2010/G5P 7

KY053213.1 RVA/Pig-wt/KNA/ET8B/2015/G5P 13

KP753011.1 RVA/Pig-wt/ZAF/MRC-DPRU1513/2009/G5P 6

100 ' KP753195.1 RVA/Pig-wt/ZAF/MRC-DPRU1568/2008/G5P X
KP057833.1 RVA/pig: Jg-453/2012/G5P 13

KT727252.1 RVA/Pig-wt/THA/CMP-001-12/2012/G5P 13

KP836292.1 RVA/Pig-wt/BEL/14R119/2014/G5P 13

MT198713.1 RVA/pig/CHN/SCYB-C3/2019/G5P 23

MN862170.1 RVA/Pig-wt/USA/SouthDakota140/2014/G5P 6

MZ643381.1 RVA/Pig-wt/ESP/Almeria121891/2019/G5P 7 VP7

100 (ON989018.1 RVA/pig-wt/CHN/CN127/2021/G12P 7

100

9 = MK597976.1 RVA/Pig-tc/CHN/SCLS-3/2018/G3P 13
1 MK597965.1 RVA/Piglet-tc/CHN/SCLS-X1/2018/G3P 13
KY021150.1 RVA/Pig-wt/VNM/VN-66-14/2014/G3P 13

00
8
[ MK227871.1 RVA/Pig-wt/TWN/104-P-002-1-0819/2015/G3P 19

.1 RVA/Pig-wt/JPN/BU2/2014/G5P 7

KY021145.1 RVA/Pig-wt/VNM/VN-26-08/2014/G5P 13 J
100 1 MN203538.1 RVA/pig/SVK/1CICIAK/G11

MN203538.1 RVA/pig/SVK/1CICIAK/G11 VP7

MN862277.1 RVA/Pig-wt/USA/Oklahoma116/2013/G11P 13
MZ643405.1 RVA/Pig-wt/ESP/Orense135260.1/2020/G11P 13
99 MN862278.1 RVA/Pig-wt/USA/SouthDakota162/2014/G11P 6 d

KY055421.1 ig-wt/UGA/BUW-14-A008/2014/G12P 8 VP7

KJ701407.1 RVA/Pig- 19RVP/2013/G3P 13
MG066590.1 RVA/Pig-wt/CHN/SCQL-5-2/2017/G3P 13
MN203555.1 RVA/pig/SVK/TOPC23/G3
82 KM820732.1 RVA/Pig-wt/BEL/12R006/2012/G3P 6
MZ643351.1 RVA/Pig-wt/ESP/Zaragoza107180/2020/G3P 23
100 MZ643348.1 RVA/Pig-wt/ESP/Teruel128484/2019/G3P 7 o

KJ752377.1 RVA/Pig-wt/ZAF/MRC-DPRU1533/2007/G2P 4
[~ AB176680.1 RVA/Pig-wt/JPN/JP16-3/2002/GOP 23
100 - AB176683.1 RVA/Pig-wt/JPN/JP35-7/2002/GOP 13

AB176679.1 RVA/Pig-wt/JPN/JP13-3/2002/G9P 13

AB176677.1 RVA/Pig-wt/JPN/Hokkaido-14/2002/GOP 23

100

MK410283.1 RVA/Pig-tc/CHN/SWU-1C/2018/G9P 13
JF781163.1 RVA/Pig-wt/CHN/NMTL/2008/G9P 23
KP753127.1 RVA/Pig-wt/ZAF/MRC-DPRU1487/2007/G3G5P 23
AB176682.1 RVA/Pig-wt/JPN/JP32-4/2002/G9P 23
PP391055.1 RVA/Pig/CHN/BH/2023/G12P 7
AB176681.1 RVA/Pig-wt/JPN/JP29-6/2002/G9P 6
KJ466985.1 RVA/Pig-wt/CHN/YN/2012/GIPX
KC113248.1 RVA/Pig-wt/CHN/TM-a/2009/G9P 8
KY649279.1 RVA/Pig-tc/CHN/HN03/2015/G9P 23
KT820780.1 RVA/Pig-wt/CHN/TA-3-2/2014/GOPX
KT820779.1 RVA/Pig-wt/CHN/TA-1-2/2014/G9PX
AY707787.1 RVA/Pig-wt/THA/CMP003/2000/G9PX
MH137265.1 RVA/Pig-wt/CHN/SCLSHL-2-3/2017/G9P 23
MH624178.1 RVA/Pig-wt/CHN/SC11/2017/G9P 23

JX498943.1 RVA/Pig-wt/CHN/ZJhz13-1/2011/G9PX
JX498942.1 RVA/Pig-wt/CHN/GXqz-2/2011/GOPX
KJ482513.1 RVA/Pig-wt/BRA/ROTA10/2013/GOP 23
MK026440.1 RVA/Pig-tc/CHN/SCMY-A3/2017/G9P 23
82 KJ126835.1 RVA/Pig-wt/CHN/LLP48/2008/G9P 6

(ON093985.1 RVA/Pig/China/F JSH01/2021/G26P 23
100 KY021153.1 RVA/Pig-wt/VNM/VN-72-12/2014/G26P 13

100

GU124595.1 RVA/pig/China/sh0902/2009/G1P 7

GU188284.1 RVA/Giant panda/China/CH-1/2013/G1P 7

OP886978 RVA/pig-wt/CHN/CN1P7/2021/G1P 7

AF426162.1 RVA/Porcine-wt/GBR/SW20/21/2001/G1PX

L24164.1 RVA/Porcine-wt/ARG/C95/G1PX

100 — L24165.1 RVA/Pig-tc/VEN/C95/G1Px J

e MK227857.1 RVA/Pig-wt/TWN/103-P-002-1-1234/2014/G4P 19
'AB924100.1 RVA/Pig-wt/JPN/BU8/2014/G4P 6

MT784830.1 RVA/Pig-wt/MOZ/MZ-MPT-115/2016/G4P 6

MZ643381.1 RVA/Pig-wt/ESP/Almeria121891/2019/G5P 7

.1 RVA/pig/SVK/TOPC43/G4 VP7
MN862159.1 RVA/Pig-wt/USA/Minnesota222/2015/G4P 23
KP836290.1 RVA/Pig-wt/BEL/14R125/2014/G4P 23
MG781057.1 RVA/Pig-wt/ THA/CMP-011-09/2009/G4P 6
MT198711.1 RVA/pig/CHN/SCLS-20/2019/G4P 13

100 MK227392.1 RVA/Pig-wt/BGD/H14020027/G4P 49

G5

Gll

Gl12

G3

G2

G9

G26

Gl

G4

e e e ———————

ETRERE
Main genotype

G12 G11

G1 G26

ARERE
Secondary genotype |

e e e o o o o e e e e e e e e e
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Proportion of major genotypes of PoRV in China

$H3FL4BiIG5. G9 P[23] EINZE=HEEREA (63, 6G4F)

Regarding the current G5 and G9P [23] Simultaneously covering other
genotypes (G3, G4, etc.)




REREFPCRIINmSRYER
PoRV C VP7 and VP4

G6P[5’ 6 RE\FE R
G1P[5 1 AR
GYP[X] 1 R EB
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https://www.nature.com/articles/nrdp201783#auth-Sue_E_-Crawford-Aff1

RVA, RVCEHCIKHSRYIM;EE
_____ Serotypes of rotavirus in RVA and RVC groups

® Rotavirus has 10 antigen groups: A, B -- J; pigs infected with it have A, B, C, E, H

o ARFIEINImE: RIEVP7H, B421IMiEE, RIEVP45S, B584MiEE!

® Group A rotavirus: According to VP7 score, there are 42 serotypes, and according
to VP4 score, there are 58 serotypes

o CEfitINTmES: IRIBVP7S, BINISE, RIEVP4s3, B7A1EE

® Group C rotavirus: According to VP7 score, there are 9 serotypes, and according
to VP4 score, there are 7 serotypes
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PoRY characteristics

Temperature

N= === F
linys~4

High resistance to temperature, humidity and pH

SHERE . SEEMpHEAGEMZ M

No loss for infectivity at 4°C, dryness

4°CT BT F R Z 1R 5k

No significant change for infection with the season change

RAMETTULHETN
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@ Pathogenicity of PoRV
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The harm and impact of porcine rotavirus

PoRVHIfGE

S R
ﬁ&ﬂ; LJ:E?.E—J\' FE SIE 2= —¥
Destruction of intestinal epithelial tissue, . P i"’ﬂd‘ﬁ.%t
A . . S Serious cause of piglet death v
S e resulting ininflammation_ _ _ _ _ _ _ _ _ _ ___ o _ o ----__inzomhiepigs _ _ _ o L 2 L . -

IR, &, ¥, DESHORBADY. SEES SmAE. SYNE. SHER, BRALRS | MTMREREIERT, BARMOBSARNTER

It can infect various young mammals such as pigs, Multiple serum groups, multiple serotypes, and Has strong resistance to the environment and

can be infected with small doses of virus

A

cows, sheep, and horses, causing diarrhea

,;% b m
Jl i3l

{ Gb GRG0 (T
?ﬂ "? Pis] %’Q\E Q‘r Eﬂ rﬁ#;:ﬂ* =

multiple genotypes are prone to mutations

G3
Fi3

VP7

mAaERMEETERNK
BRRERFRP
The existing monovalent vaccines cannot
form effective immune protection

EREBREZ, AIRERA
Widely spread and capable of infecting
people

R R SRR 0 R
Controlling the spread of diseases is
extremely difficult

Miyabe FM et al., Scientific Reports, 2020

T



Morbidity : day 1-7 piglet >80% AIRE: B1-TRFHE>80%

Mortality : 7%~20% FTE: 7%~20%

Symptom : Diahhrea and Emesis fEAK: BE/5FNAKAL
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Types of intestinal cells infected by different viral

intestinal pathogens
N A

Infection of small intestinal epithelial cells
g e GCoronavirus (TGEV)
* Rotavirus (Group A B C E H)

B LR 5 E 4

E! Infection of epithelial and intestinal crypt cells
« Adenovirus JRJREE
« Torovirus ¥} HIHT
g « Coronavirus (PEDV) 5&iRsE (PEDV)
TR RS 5 40 R 9k EE 4
Infection of intestinal crypt cells and |ymphocytes
« Parvovirus 4/MNEE
e Pestivirus (hog cholera virus, bovine viral diarrhea virus)

- BRE GEERE. FREREERE)

—
=

N
LSH

W
LN




BBERNR BB Pathogenicity of viruses infecting the intestine

What cells are infected

and how? [HRECZHRRAR Rk, UN{a)iRk:L?
Villus enterocytes 47687 240

« Digestion it

« Absoprtion I}EUIY

Crypt Enterocytes [SizZHAE

« Stem cells --proliferation F4Hig—IL5E
 Secretion 34

Lymphocytes/APCs ittEB4HB/APC
e Immunity &278

Crypt Villous tip transit time longer in younger vs older
animals

S5EENWHELL, mumuamﬁumm!ﬁ




IR B EXIImERIIR{S Rotavirus induced damage to the intestine

S+ — IR
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Attachment and
internalization

Virus particle

\

Golgi-indpendent
non-classical
vesicular transport |

!
Early
endosome Loss of envelope
: : and particle
S maturation
Rough ER
1 . Budding and
} transient enveloped
e ég VP7
e

= - N c

8- ]
b

: L= : "—_ﬁ = INNC"
=1 (_,$® DLP assembly

6
i\
Lipid é 1
18 T — G

droplet

Viroplasm

SAiO c . C @4\/ D©Q Nature Reviews | Disease Primers



https://www.nature.com/articles/nrdp201783#auth-Sue_E_-Crawford-Aff1

ENS

-

Submucosal
plexus

Myenteric
plexus

————————————————————————————

Y R R e
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https://www.nature.com/articles/nrdp201783#auth-Sue_E_-Crawford-Aff1

iR Im S RS BbEEAYIR{S Lung damage caused by rotavirus infection

| !
i% g '“’a"f%{ v.,ﬁé&':i_ TR . Sk, ) ‘A{“éﬂ“@g B i
ib-r 2R ihiRE R EIRE, RRTHEABREEIRE

Widespread mild thickening of alveolar walls and mild ::l Intestinal villi atrophy and reduced quantity.
proliferation of interstitial fibrous tissue in the lungs



w1 InET

Design of virus challenge animal experimental
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CN127985%B ™ Pathogenicity about CN127
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Corrent strategies against PoRV

o 1FifRYZ
® Correct diagnosis



= ZETEIHZRIKHE
The Key of difference of dignosis

o (¥ SIHFLEN MR RS aY== 512 kh

® Perform differential diagnosis with mammalian enterovirus

o (SNBSS HIHEREAI=IZER
® Perform differential diagnosis between coronavirus and
bacterial infections

o (UFEFEBIAYIRATE

® Determine the genotype accurately



HELENERAINEES (Mammalian Reoviruses, MRV)
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MEELENINERZ I fRE (Mammalian Reoviruses, MRV) BT ER (Reoviridae) , IEMFRFIRERBG
Mammalian Reoviruses (MRVs) belong to the Reoviridae family and are members of the genus Reoviridae.
HRENTESNANTHEMNEERNATRS (L1-L3, MI1-M3, S1-S4) , ZIkF, K/IN60~80445K, 20MALEH .

The virus particles consist of 11 segments of double stranded RNA virus (L1-L3, M1-M3, S1-S4), which are spherical in shape,
ranging in size from 60 to 80 nanometers, and have a 20 sided structure.

SRM: 5. 4 % HFE BRC A T B 83K RELUEA. BIEENR, SBIFRENBNERR.

Vulnerable animals: horses, cows, pigs, sheep, guinea pigs, dogs, cats, minks, poultry, bats, as well as humans, chimpanzees, and
monkeys, causing respiratory and digestive diseases.
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Phylogenetic analysis of novel orthoreoviruses
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Athmaram Thimmasandra Narayanappa et al., mB10,2015

PN=ANER, Hrh B BOR MR B =R, i e AR SO I B B AR e =Y

Mammalian reovirus is mainly divided into three subtypes, among which the pathogenic ones are mainly concentrated in type three, and those that
cause pathogenicity to pigs are also mainly concentrated in type three



SEIE TR SHIEUEME Pathogenicity of porcine orthoreovirus
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Athmaram Thimmasandra Narayanappa et al., mBio, 2015

Porcine orthoreovirus@uE/ Nz LR, SEHERENRS, RETNHELRMBEEIRAT 4, IR CRMEIIKIATE, =8,
Porcine orhoreovirus infection of small intestinal epithelial cells in pigs leads to shedding and fusion of villi, as well as the formation of syncytia of

villi epithelial cells, swelling and necrosis of mucosal epithelial cells, and vacuolization.



BELEIYINERSIiwsS (MRV)
Mammalian reovirus (MRV)

Arch Virol (20116) 161:495-408
DOL 101007 00705-015-2670-1 CrossMark

ANNOTATED SEQUENCE RECORD

A natural reassortant and mutant serotype 3 reovirus from mink
in China

Yong-wu th}g' - Ye Liu' - Hai Lian! - Fei Zhangl « Shou-feng ?.hangl =
Rong-liang Hu'

Vetarinary Microbiclogy 208 (2017) I26-136

Contents lists available at ScienceDirect

Veterinary Microbiology

journal homepage: www.elsevier.com/locate/vetmic

Genetic and pathogenic characterization of a novel reassortant mammalian @C“ns%lﬂm’k
orthoreovirus 3 (MRV3) from a diarrheic piglet and seroepidemiological
survey of MRV3 in diarrheic pigs from east China

Pan Qin", Huan Li", Jing-Wei Wang®, Bin Wang", Rong-Hui Xie", Hui Xu", Ling-Yan Zhao",
Long Li%, Yongfei Pan”, Yanhua Song”, Yao-Wei Huang™*

> FEFE, 20165 (Arch Virol. 161:495-498) #120174 (Vet Microbiol. 208:126-136. )
Fe R HIIMRV3RIE .

» In China, in 2016 (Arch Virol. 161:495-498) and 2017 (Vet Microbiol. 208:126-136.) MRV 3
reports have also appeared successively.
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Isolation and pa porcine reovirus

Control

MRV HLJYC2017

YRR FESREER

> MRV HLJYC2017 o BE5%E
> Isolation and Identification of MRV HLJYC2017
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ogenicity of porcine reovirus

Marker
DL 2000 81 52 53 54 »1 M2 M3 L1-1 L1-2 12-1 L2-2 L3-1 L3-2

2000
1 000
300

100

MRV HLJYC2017 ZE484 1 MRV HLJYC2017 genome amplification

MRYV HLJYC2017 #8547

Evolutionary Tree Analysis of MRV HLJYC2017
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Pathogenic rcine reovirus

o

Hﬁ Cecum - 4587 Colon o Rectum.

> RIBET: BELHEEN

» Pathological changes: No significant changes in the intestine
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Evolutionary tree of partial genes of MRV L1 isolated from China

Reovirus_3
Porcine_SHR-A
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> 4RSS BEREZPNI-GIY, NJ-1 5MRV3 BM-1008IEE % &Rk, WK-2, WK-85MRV3 MPCO45E4k 3% Rk

» The homologous relationship between NJ-GJY, NJ-1, and MRV3 BM-100 among the four isolated viruses is relatively
close, while WK-2, WK-8 are closely related to MRV3 MPC04

Reovirus_serotype 2
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Perform differential diagnosis with porcine coronavirus

A,B:TGE C,D:PED E,F:PoRV



BIERISEIENTGE, PEDFIPRV
Immunocolloidal gold detection for TGE, PED, and PRV

A:PEDFH: C:TGERg#:
B:PEDFHIE: D:TGERHE
E:PRVFH}E: F:PRVEFHE




LR ICHM PRV, TGE , PEDfi/R

Immunof luorescence detection of PRV, TGE, PED antigens

A: PRVIE™™ B: TGE [PHM™ C: PEDPET
D: PRVFAM E: TGE FA™ F: PED [At



PCR7GiZ:£ERITGE,PED,PRV
PCR method for identifying TGE, PED, PRV

1 2 3 1 2 3 4 5 6 1 2

PED RT-PCR TGE RT- PCR PRV RT-PCR



VP7HIVPAREPCRTTARIZV K HEFBI S
Establishing of VP7 and VP4 gene PCR method and analysis of its genetype

B M
2000bp
) , 1000bp
o'm a3
VP7 — = 3 : N
Fig.1 Identification of VP7 by PCR
1 PCRHIEVPTEE
J— 5| 3, 2000bp
3 5 1000bp
750bp
s . 500bp
5’ ng section _—Ancher section 3’ 250bp
3' 5' 100bp
VP4 — l Reverse
5 3 A ?
l PCR M DNA Marker; 1:G9P[23] strain NMTL, 2:G3P[2] strain SALl, 3. G5P[23] strain 523-802, 4: G1P[7] strain 17-802,
5! 3 5. G12P[7] strain 127-702; A: First round PCR: B: Second round PCR
3 5 Fig. 2 Identification of VP4 by PCR
2 Hiz{ PCR #7718 VP4 555




EERHE
Identification of G type

- Passage and adaptation

R FNIE M .

G1P[7]. G12P[7].
G9P[23]. G5P[23]

l GI G5 G9 GI12 Mock

Identification of VP7 by PCR

~ 107 TCIDsy/ml VP7HIPCRL &
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Corrent strategies against PoRV

o Tm (MR NWERERIWE (EIFIK)
® Immunization and domestication of vaccines
(antigens) (circulating antibodies)
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Positive detection rate of G5 rotavirus in pigs in China before and after vaccine application

2013 G5 29.4%

2023 G5 17%

PEGS RN EE BRI N(ER /920155
The launch of the G5 rotavirus vaccine in China was in 2015
PEIEZRTPEZ913%

The positivity rate has decreased by about 13%
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https://www.nature.com/articles/nrdp201783#auth-Sue_E_-Crawford-Aff1

R&D of PoRV vaccine PORVEHLIIHE

O The highly genetic variation among rotaviruses hinders vaccine
development programs in humans and animals;

O RS ANEEEERFERS T ASHIREEH AT

O Multivalent vaccines will be more effective than monovalent
vaccines;

O ZEEBHRNEEEERL

O Try to development a broad spectrum antigenic strain of PORV

O A FF A 1EPoRVILRRK
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Development of multivalent vaccine

B Multivalent live vaccine Z{)iEB&E

O Attenuated virus by passagelB1S{E{CIS w
O Reverse genetic systemifARIE{(E RS ﬁ

o EIEMBRFIFRES

® The protection rate of homologous strains is higher

o TEMITMERNEES

® Full coverage of major prevalent serotypes

o IIIHEL_G‘:?EF

Oral route immunization

I§MWETEjﬂEuFE

B Multivalent kill vaccine or subunit vaccine



AR RFAEB S BRAREEBFHKIE3Z X P

Isolation of Group A Rotavirus and Cross Neutralization among Different Genotyping Strains

e S\ B =2 B N B TA L
RETERE M;E3 X PAFIHIELER
Virus 1solation method Serum cross neutralization test results
BEHER e 4 G5P[23] G9P[23] GIP[7] G12P[7] G3P[23] G4P[23] G,PLY]
iy BIRARALNAT
e G5P[23] 12800 3200 200 200 1280 128 3200
o I — 'E“ GoP[23] (SN 51200 200 400 1280 512 6400
S a1P[7] - o — g pp— s 6400
BT ENRES =
) : 0
Successtully isolated virus 5 @12p[z 400 400 400 6400 200 128 1600
GIP|23]. GSP[23]. G3P[23]. E G3P[23] 400 800 200 400 3200 64 3200
G4P[23]\ GIP[7]\ GIP[23]. G4P[23] 400 400 800 400 400 2048 [1600
G12P[7]v GxPy
; GPLY] 256 512 128 256 256 128 6400
>108-10° TCIDy/ml (M5EE £HRE) n

AEERREBBHHZXFMZESERRHFHNER

Weak cross neutralization between different genotypes is a result of the coexistence of multiple genotypes
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Cross reactivity analysis of different serotypes of PoRV antigen antibody

GxP[y]
@
© G3P[23]
m OG]Z}_W'.“XQ'G P[V3
-GxP[Y., "
Ab-G12P[7] '65P[23]
Ab-G3P[23]
G1PI7 ) Ab-GSP[23] * ++
0 g GOP[23] - m:
A-IEL] Ab-GIP[23]

O m Ab-G4P[23]

G4P[23]

© JATF (Antigen)

B itk (Antibody)

GXP[Y]MiE(F XGRS,
BBEBEA B3R,

GXP [Y] serum is located at a

i

relatively central position,
indicating its broad-spectrum
cross reactivity
FERTEERRSHESHECERE
SHRAIZZSVERES.

The main prevalent genotype
strains have weak crossover

with other genotype strains.
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Immune protection test and histopathological results of broad—spectrum vaccine candidate strains
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No pathological damage No pathological damage No pathological damage
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Virus passage and titer fEE(CIXFIEE

Strain _ Passage _[Titer (1GI0,y/m)

GIP[23. 60 2%108
G5P[23. 60 1%108
G4P[23. 60 2. 5%108
G3P[23. 55 2%108
G1P[7] 55 3%108
G12P[7- 55 3%1(08

G1P[23. 15 3*108
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Reverse genetic system for candidate vir rain

VP6

PoRV G9P[23]

VP7

rSA11-G9 VP7

g BB AR
SRS NSs ] NoPs
Mock SA11-G9 VP7

WFLEEREREE, VP73REPORV G9, HttEREETSATTEK.
Sequencing result showed that VP7 is from PoRV G9 and other genes beblong to strain SA11.
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Scientific immunization strategy

o iFHEIREMENRE, HeFrSR + BRI

® Implement passive and active immunity, including general immunization for pig

herds and follow-up immunization for sows and fetuses

o (KX BREIERERE, IEEH~E%REH

® Low parity sows should strengthen their immunity frequency, especially in the

group of primiparous sows

o RroJEiiFIPRERE, MEIRE%E

® Try to clarify the genotype as much as possible and achieve same type immunity



fINiESAYBpE SRR

Corrent strategies against PORV

® XTRE/RTT

® Symptomatic treatment



XEEIRTT
— Symptomatictreatment

ot NmERER, WFAZEIESHIESR, "IKRAY
IXARORMRER, FRDETEL,

® After the occurrence of rotavirus, pigs with
diarrhea can drink oral rehydration salts to
reduce their mortality.

o5 (4-58RLA.L) BIEAFEILIR MRk
®Using multiparous sows (4-5 or more) as
substitutes for sows can reduce losses



INiESAYBpEREE

Corrent strategies against PORV

o t%E
® Bio-Safety



H£YIT L Biosafety

¢ [HE+FH+iHEl

® Disinfection+emptying+full in and full out

® PIBGH B FMBREEA

® Internal diffusion prevention and external input prevention

o REMGIBHIREN=8x, B +A+ 1
® Focusing on the three elements of infectious disease occurrence,
pigs+humans+animals

¢ EYIREMRFBHEHMIT

® Systematic thinking and execution of biosafety




IR SIIHSSRK
Disinfection and killing of rotavirus
SRS X (FE1-2) . B (! %) HSHEW

Hydrogen peroxide phenol (phenol 1-2) and iodine (1%) disinfectants are effective;

5% AFFaRiHS, RETEH.

75% alcohol can be used for hand disinfection, but chlorhexidine is ineffective.

ESRENZEAATAERER. BENMREEE

Appropriate concentration of bleach can be used for cleaning seamless and hard surfaces of
objects

SEfR. IBEAATRKECIA

Strong acids and alkalis can kill roundworms

56°C 303 HRILAK GRS

56 °C for 30 minutes can inactivate the virus



24t Summary

BENAGINBSERAESMSHEIVRS, EGEREREERILIG[9]. GI[5]. G[12]/3E, PEEEBILIP[23],
P[13] and P[7]8%

The infection of Group A rotavirus in China is characterized by a multi serum infection state,
with G genotypes mainly consisting of G [9], G [5], and G [12], and P genotypes mainly
consisting of P [23], P [13], and P [7]

EREHRFECEHEINHBSRIES, G[6]P[5],G[1]P[5],G[9]1P[X]

There are also infections of Group C rotavirus in China, including G [6] P [5], G [1] P [5], G [9]
P [X]

ﬁﬁ!ﬂg%’lﬁﬁ%ﬂwﬁ%ﬁﬂﬂgﬁﬁﬁﬁ. FERSE—ENRZURP, FAREEBEZENZIFIFGEDAR
A,

Homologous rotavirus can induce good mutual immunity, while heterozygous viruses have
certain cross protection, and the cross protection ability between different genotypes varies.
ik sRRHEERANIRBERIERNB UGG

Rotavirus live vaccine is an effective prevention and control measure, including human
rotavirus infection

BEFRAEEFRERSHKOERSIHERHNNERHERRRLZENAR.,

The future development direction is based on reverse vaccination, classic multi dose oral
multi dose vaccines, and spectral vaccines.



24t Summary

o SKFENERMERIEINFESHFIFHIXE, BRREHBEAFSERERRIEES/KE~ENEERIE

® High levels of circulating antibodies are key to rotavirus protection, and vaccine

immunization and natural wild-type infection are the main strategies to ensure their high-

level production

o =L, BRIFWINFEESIENIESH=AIZCEHNERSE, B XIIEaIRANFGERDE.

® In production practice, it is important to differentiate and genotype diarrhea caused by

rotavirus, and take targeted prevention and control measures.

® WEIRTT (#FKAHNEF) TLIHEHILL=R, (EXNKEEHFBERINREREEERE,

® Symptomatic treatment (supplementing water and nutrition) can reduce its mortality rate,

but it is less convenient for group pig farming enterprises to operate.



EinhieINR s L E L= XHERE

The key reason for the increase in the incidence rate of rotavirus in pig farms

EiE5hiEh, RXETPEDV, M2 5igik,

In the prevention and control of diarrhea, only PEDV has
been focused on, while rotavirus has been overlooked,
ASFEXER, AENEEREM=, BFEFBCKENBERTES, S
INBSHIRE

After the occurrence of ASF, a large number of gilts were
restocked. Due to the low level of circulating antibodies in
gilts, the occurrence of rotavirus occurred

EREULIRlSE, (AFFHIRIEX,

Intensive feeding, increasing the scale of feeding,
ERAEIRRDN (SaSiEED)

Large scale flow of live pigs (transportation and mobilization)




AEREREFA AN RRTICINTE S R

How to deal with rotavirus infection in the future pig industry

o BRINRIPLEE, MaEEiAL (B +ZHEm)

® Pay attention to the prevention and control of rotavirus and strengthen
vaccine research and development (universal+multivalent vaccines)

o IiEfEEHAIBETII IRSITIREBIERIEA IS

® Strengthen the immunity and domestication of gilts, and enhance the
circulating antibodies of pregnant sows;

o RFHFHM=;

® Scientific and orderly filling of pens;

o {irENZLEE;

® Ensure effective biosafety management;

o HIFRIRIRESIREES;

® Ensure proper control of environmental temperature and humidity;

o (MUF EEFRIEREIE;
® Manage the health of pig herds effectively;
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