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Rotavirus: an old disease that cannot be ignored!
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1. 1358 History of prevalence

1969 £: Mebus ZERMNIEFZEEHE RVA

1969: Mebus et al. isolated RVA from calf feces for the first time

19734 : BishopZFFRAFITISE) LEERAIMRVA

1973: Bishop et al. first discovered RVA in Australian children with diarrhea

1978 . BEHLFTILF/LERSRRRE
1978: Pang Qifang was the first to report children's diarrhea in Beijing

19748 : WoodefBridgeTEEMNEEFEFERD S
1974: Woode and Bridge were first isolated from pig manure in the UK

19804 : BENRIRIERVA, ERYRVBHFLTE
1980: RVA was reported for the first time, and RVB was also identified

19824 : AR TFHEESFHEIEEEREN
1982: Que Lingling first discovered piglet diarrhea in Taiwan, China

20125, PESERGRERRERE
After 2012, the infection rate of pigs in China increased sharply
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JournaL oF CLiNicaL MicrosioLoGy, Oct. 1987, p. 1902-1906
0095-1137/87/101902-05502.00/0
Copyright © 1987, American Society for Microbiology



2, TRIRYSHE

2. Pathogenic characteristics

- FTERIREH: NEmsZE

Non-encapsulated structure: High environmental tolerance

o« IUIFMEAENTSE: BRIRFIREE AU

Relatively stable physicochemical properties: acid-base and temperature insensitivity

- BMERE, ABHE: A IS nIREA TR

Cross-spemes transmission, zoonosis: humans, animals and birds can be infected

.« NIREMBRE: 2ERLIRFSE

Susceptlblllty of young animals: piglets up to 2 weeks of age

- HEBZ: 100, A~); A\B\CQ\E\H YA RIE
Many gene groups: 10, A to J; A\B\C\E\H can infect pigs

- BRI RVA27F9GEY, 3574PRS, EGRIFIPEVER
Multiple serotypes: RVA has 27 G types, 35 P types, and a combination of G and P types

© RAXIRIPTTERES:

No or weak cross-protection:



3. ABHRE

3. Zoonosis

Table 1. Human BV genotypes of suspect or confirmed porcine origin via direct transmission or multiple re-assortment events.

EHERBERHYS
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Porcine RV Species G andfor P Genotype Geographic Region Year Samples Collected Epidemiological Status and Medical Relevance Heference
(G1-G4, G9, G112 and PB Worldwide 20005 Commonly seen in humans [152,153,165]
G3-G5, G9 and G11, Denmark, France, l.lungary. 0032007 GEI-'GS—cnmmnfn |I.11 hum,a:.'ue_, Gi—mginﬂai in [85]
as well as P[6] Italy, Slovenia humans, Pi—rare in humans
Gl and G4 Brazil 2007 Commaon [16&]
.GIP.'{E.] China; ‘\-'1D Usa 2004200 Common [1 5.1.{.:?..1 ]
1, G1P[6] Japan 2001 Common [169]
G1Pe] Japan 1947 Rare [170]
G1P[6], G4P[6] and G12P[6] Demaocratic Republic of the Congo 2007-2010 Comman [171]
G1P[19] India 1942 Rare [134]
G2 Europe 1942 Uncommaon [130]
G3P[s], G4P[6] and G4P[8] China, Italy, Slovenia 2003-2013 Commaon [1?‘2—]- 74]
G3pP[25] Taiwan 2009 Rare [175
G4P]6] strains, one G5P[6] Taiwan 2006-2012 Commaon [17&]
A G4P{s] Pamgary; Chin, Argenting, 2006-2007 2008-2005 Sparadic identification in humans worldwide [177-181]
Madagascar "
G5P{6] Japan, Bulgaria 2011 2006 Rare [182,183]
cow el imme s G o e T o
Ga ME, USA; India 1960s, 1150s, 19972000 Uncommaon, emerging worldwide [153,185,184]
GaPe] India 2007 Unusual [187]
G9p[19] Thailand, India 20122013 1991950 Rare [188,184]
Gor{19] and GoP[13] Taiwan 214-2015 Rare [190]
GIP[19] and G10P[14] Vietnam 2072008 Rare [191]
G lml’;ll];,;[gi G Nepal, Bangladesh 2001-2004 Rare [192]
GL1P(25] [ndia 2005-2009 Uncommon [193,154]
G12P[6] and G12P{8] Kenya, Myanmar 2010, 2011 Common [195,196]
G26P(19] Vietnam 20052010 Atypical in humans [197]
B NiA Brazil 20005 Regional significance [198&]
C MiA Japan, Brazil 1982-1986, 2000-2007 Regional significance [100,1%9]

" G1P[E], G2P[4], G3P[B], G4P[B], and GYP(B]) were described in ~90% of samples from humans submitted to the EuroRotaNet database (that included data for 17 European countries:
Belgium, Bulgaria, Denmark, Finland, France, Germany, Greece, Hungary, ltaly, Lithuania, The Netherlands, Romania, Slovenia, Spain, Sweden, UK) between 2005 and 2009 from the 16
sarticipating countries [200-202]. Letters of different colors represent different G-genotypes for easier distinction.
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F 1 AR EEE G TETR E 1 2 BB S rr s BB EE, 1998—2021
WEE () R WREBMGE RMOUY  RIORE  SREERER g e
1998—2001 v ;ﬁﬁﬁ 3 1 . :’?ﬁi{i 7 25~52 Gl
2002—2005 3 ;;ﬁ;ﬁ;gﬁ 6 1 ELISA & RT-PCR x 44-51 G3
2006—2011 7 yﬁ;iﬁ 17 17 ELISA B RT-PCR x 35~40 G3P[8]
2012—2021 . yﬁ;ijﬁ 28 20° ELISA & RT-PCR f 25~30 GOP[8]

X EER R R E 2022 F 4 A5 29 HF 2
Liu Na International Journal of Virology, Volume 29, Issue 2, April 2022
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4. Genomic characteristics W CE RIS

RotaVirus
O HERMTAERNA: H11/NELE EERYER. Baltimore Group IIT (dsRNA)

Outer capsid
protein VP7

Intermediate capsid
protein VP6

Segmental double-stranded RNA: It consists of 11 gene fragments.

O SEEE L AW e
Encoded protein:

- 6NNEMEHR: VP1~VP4, VP6~VP7, VPARIZESE(EIH/9VP5FIVPS Rna o
6 structural proteins: VP1-VP4, VP6-VP7, VP4 can be cleaved and modified =
to VP5 and VP8

- SANIEEEMIER: NSP1~NSP5, NSPAEBXE
5 non-structural proteins: NSP1 to NSP5 , NSP4 Worth noting

‘pﬂqlbf" .

=
-
-

" & h
-----

Surface protein VP4
modified to VP5,VP8

-

Core protein VP3
guanylyl transferase
Inner capsid Core protein VP1
protein VP2 Rna polymerase

B R RiE: VeerEE www.veer.com
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5. SHIHNH

5. Replication mechanism

- Caz2+
Ca2+
« NSP4 Rotavirus ‘_\
NSP4
S @ Matured particle
' Rough ER
- A
‘- irl {‘5)‘“’%
Atk e
Uncoating Xﬁ - ”‘“’.,.,.};“.*-ff';\
: . vea T Y
Translation Replication :::‘?*2.'. Sl
} ——a ﬁ‘f'}ﬁ'w
NPV Gl (9
=k Q.'.--.I 5 ._-‘_l.a""\-;u
Transcription g,:\& ; § T
DLP assembly VP8
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5. HUsinee

5. Pathogenic mechanism

9 E_E AR RIAFNEE R RIRISPERS

Villous epithelial cell shedding: fluid and electrolyte malabsorption;

- HUEERIARD . WEAEINI ST EEE, SEERERRIIZEES.
Decreased expression of digestive enzymes such as sucrase and isomaltase, leading to accumulation of sugar in the

intestinal lumen and increased osmolality.
« FASENSPAEMHIENN: NSPAEE Sl ES iSaRMIESHIEMNFRKII D WSS

Increased enterotoxin NSP4 activity: NSP4 induces dose- and age-dependent secretory diarrhea by initiating cell

signaling and calcium mobilization



6. HEE

6. Immune mechanism
- MIEGRGEATE: slgA (HPMPEREE

Mainly mucosal immunity: slgA is the most important for protecting
piglets

« RRBENE: PAEIgGIRIFENE, [BETRE / His, RERSHE
Supplemented by humoral immunity: neutralizing IgG protects sows,
blocks infection/detoxification, and reduces viral load

- MR IMER:

Cellular immunity is also useful:

- FRRENRIRRE:. sRESXNARER, RRIFINTSSEEIRIE
o
Heterologous immunization and homologous immunization: animal-
derived viruses are pathogenic to humans and are good attenuated
vaccine candidates.

EHAERBEIRTS
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Primary infection/viral

clearance/innate immunity:
& NK cally
viruses MDPY - st oo Cytotowic COR T cells
Systemic RV-specific lgA ﬁ;
Review FESpanses EN-a )
Porcine Rotaviruses: Epidemiology, SR R ot o i cn) Apoptosis
Immune Responses and Control Strategies Total Ig respanses

Anastasia N. Vlasova '*, Joshua O. Amimo 2% and Linda J. Saif "
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7. BHAR w2
7. Vaccine research

- HEE:
Live vaccines:
. RERE:
Inactivated Vaccines:
- VLPEH:
VLP vaccine:
- SEEINER
Live vectored vaccine

. 1ZEsEE: DNA. mRNASH

Nucleic acid vaccines: DNA, mRNA vaccines
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RV prevalence status




1. RVIEZEKRITIA

1. The current status of RV in the world

B EFE#E: RVAREEKMRTT, RVB. RVCHEXIIRE5
Gene group: RVA is globally prevalent, RVB and RVC are relatively weak
m [MER: ERRK
Serotypes: Varies widely
O RVA
RVA
> GBI G3, G4, G5, G9 . G11
G type: G3, G4, G5, G9, G11
> PZY: P[5]. P[6],. P[7]. P[13]. P[28]
P-type: P[5], P[6], P[7], P[13], P[28]

EHERBERHYS

G-k, G5, M
n] P RO

viruses )

Porcine Rotaviruses: Epidemiology,
Immune Responses and Control Strategies

Figure 2. Global genotype distribution of porcine RVA strains reported in historic (1976-2011, blue
figure arrows) and current {(after 2000, pink figure arrows) studies. Porcine RVAs are also detected in
Germany and Russia, but no genotyping data is available.

Anastasia N. Vlasova '*, Joshua O. Amimo > and Linda J. Saif **



O RVB
> GE: BERRMUMXKEARRMY?
Type G: Host-specific and region-specific?
- ¥ G4, G7. G9, G13, G15, G19 ., G21
Pig: G4, G7, G9, G13, G15, G19, G21
-« A, & G, G2, G3. G5
Human, cat, bovine: G1, G2, G3, G5

> P#EY: P[5]. P[6]. P[7]. P[13]. P[28]
P-type: P[5], P[6], P[7], P[13], P[28]

O RVC

> GE: G1-G9
G type: G1-G9

> PHEI: P1-P7
P-type: P1-P7

viruses MDPY
Review

Porcine Rotaviruses: Epidemiology,
Immune Responses and Control Strategies

Anastasia N. Vlasova '*, Joshua O. Amimo 2% and Linda J. Saif "

X ‘Ji‘?
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Figure 3. Global genotype distribution of porcine RVB (pink figure arrows) and RVC (blue figure
arrows) strains and porcine RVE (bolded, orange circle) /RVH (bolded, purple circles) occurrence in
different countries reported in historic (1976-2011) and current (after 2000) studies. Porcine RVCs are
also detected in Germany and China, and porcine RVE is confirmed in Germany and Czech Republic,
but no porcine RVC /RVEB genotyping data is available for these countries.



2, RVIEEREFRITIA

2. Epidemic status of RV in China —
mESH BELH ”
General trend: increasing year by year!
m  EHE#: RVAREERTE, RVC/RVBIFAHEH
Gene group: RVA is the main epidemic group, and RVC/RVB can also be detected
- [EEF20185FRIERVC G6P6
Harbin Veterinary Research Institute reported RVC G6P6 in 2018
m MER: EPONUALGE, LG9, G5. G4, G3L{L#E

HE (%)

= Detection rate (%)

Year PEDV TGEV RV PRV

2011 94.60 6.40 - 11.25
2012 67.82 2.45 - 9.85

2013 17.60 0.29 4.45 17.45
2014 18.64 1.12 3.75 10.42
2015 35.29 7.02 9.92 12.00
2016 71.19 N - 6.90

(E HIERE Y BE SRR T L

Note: Data from Animal Health and Disease Epidemiology Center




O 3IEERi (2012-2018%F) :

RVIGHZRT%LAN

Before ASF (2012-2018): RV detection rate less than 1%

-

0%

%%

0%

PoRV cnly 1
TGEV only 1

0%

.

PEDV+PDCoV+PoRV 1 0.63% 2012
PDCoV+TGEV 1 0.63%
PEDV+TGEV | 0.63%
PEDV+PDCoV I 13 29%
PDCoV only HEE 5.06%
PEDV only I 2 1%

10%  20%  30%  40%  50%  60%

PEDV+PDCoV+PoRV | 0.33% 2013
PEDV+TGEV | 0,33%
PEDV+PDCoV I 930%
PoRV only 1 0.66%
TGEV only | 0.33%
PDCoV only IS 17.28%
PEDV only |G 50 |

10% 20% 30% 40% S50% 60%

PEDV+PoRV | 0,14% 2014
PEDV+TGEV | 0.28%
PEDV+PDCoV I 5.26%
PoRV only | 0.56%
TGEV only | 0.28%
PDCoV only NN [5.77%
PEDV only I 0 |67

10% 20% 30% 40% 3500 60%

PEDV+PDCoV+PoRV | 0.17% 2015
PEDV+PoRV | 0.35%
PEDV+TGEV | 0.35%
PEDV+PDCoV I |4 98%

1.05%
1.05%

PDCoV only I |2.89%
PEDV only S 3 0",

10%  20% 30% 40% 50% 60%

PDCoV+TGEV | 0.21% 2016
PEDV+PoRV | 0.21%
PEDV+PDCoV I 12 .82%

PoRV only | 0.42%

TGEV only | 0.21%

PDCoV only (NN 13.03%

PEDV only | G 55

0% 10%  20% 30%  40%

PEDV+PDCoV+TGEV | 0.26% 2017

SADS-CoV+PEDY [ 5.88%
PDCoV+TGEV | 0.26%
PEDV+TGEV | 0.26%
PEDV+PDCoV I 5.42%
SADS-CoVonly W 441%
PoRV only | 0.51%
PDCoV only [N 10.80%

50%

PEDV only |, 0107

0% 10%  20% 0% 40%

PEDV+TGEV | 0.53% 2018
PEDV+PDCov [ 17.33%
PoRV only | 0.53%
PDCoV only |G 14.13%

50%

PEDV only |, 1.07%

0% 10% 20% 30% 40%

Fig. 1 Mono- and co-infections of PEDV, PDCoV, TGEV, PoRV, and SADS-CoV in samples from Southern China during 2012 to 2018

50%

60%

60%

60%

Zhang et al. BMC Veterinary Research, 2019
Zhang et al. BMC Veterinary Research , 2019
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O JBERE (2019-2022 £f) : RVERELASE!
Post-epidemic (2019-2022): RV shows a rapid upward trend!

PEDV

PDcoV

50.20% . 49.08% 37 11%
. 0

20194 20204 20214 202241418
. °
g .
20194 20204 20214 2022%1-4R8
11.81%

20194 20204 20214 20225 1-4H
)
°
° .
20194 20204 20214 2022144

giERB LSRRI

Data from Huazhong Agricultural
University
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O THRIFEZRE

Jiangsu Academy of Agricultural Sciences
2017-20195j8), #IR54E (17, =@, L. L. WxR) |, 3
NES, S9ANMEER (BIEF. NpER
From 2017 to 2019, 594 samples (anal swabs and small intestine
tissues) were collected from 35 pig farms in 5 provinces in East Chir
(Jiangsu, Anhui, Shanghai, Zhejiang and Shandong)
c XEERBK

Large regional differences
- BAFPEINBIEEATRERS

High positive detection rate of suckling piglets and fattening pig:
. EEBIMERY: GIP[23]. GOP[7]

Dominant serotypes: G9P [23], GOP [7]

The detection rates of PoRV (%)

The detection rates of PoRV (%)

EiHERBERTHY =

B
254
20.8% £ 100+
20 > 82.4%
% 80-
o
15+ g s
11.8% 8 60 50.0%
e
10+ =
6.9% e 40+
=
5 l {E 20 1268%  41.0%
- - 1.5%
& p
0 T E o< — - T T
2017 2018 2018 Anhui  Shanghai Jiangsu Shandong Zhejiang
D
b= @ 209  185%
19.5% = 16.2%
204 %
o 15+
154 12.7% -
" 2 10.0%
‘E 10 9.3%
10 =
2
3 s
5_
3
2
0- T - 0= ] ]
Intestinal samples Anal swab Piglets Nurgery pige Fattening pigs Sows

Rawn Tao etal
Ran Tao et al



O FPM: E3JMWiRT: 3-58. 10-12BER17s1EH8

Seasonality: Normalized epidemic; peak epidemic period is from March to May and from October to Decemberiii=

== PV/-2020 == RV-2021
70%

60%

50% 50.40%
40%
30%
26.36%
20%
15.61%
10%
0% 0% 0% -83%
18{3 28{3 3813 481 583 68{3 7B 8B{n 9R14 10813 11813 12813

B HERBERRILKE

Data from Huazhong Agricultural University
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O F{iIA9EE Our Investigation
- AEHH: 2020£8AES
Investigation date: August 2020 to present
- AEES: 220FEER, 203/MEE, 1297(05EE

Survey sample: 22 breeding groups, 203 pig farms, 1297 diseased materials
- @&ERiE: RT-qPCR
Investigation method: RT-qPCR

g0 PEDV+RVA
Indicators PEDV RVA PDCoV TGEV PEDV+RVA +PDCoV
Posiﬁv}z l:::i iff i 62.56% 51.23% 9.85% 1.48% 25.62% 2.96%
farms Pig (127/203) (104/203) (20/203) (3/203) (52/203) (6/203)
Pofiﬁl\—/l:‘i::i of 44.26% 34.77% 3.39% 0.54% / /
. \ (574/1297) (451/1297) (44/1297) (7/1297)
diseased material




(1) LR
(1) Epidemiological
adjustment results

O fEEEE: AR TRt JPPEDV RS R, HIRV.
Virus Type: All four viruses were detected; PEDV had the highest
positive rate, followed by RV.

O Bt R —BYNT, FAEZHRIERS (PEDV + RV) &,
Infection Mode: Single infection is the main type of infection, but mixed
infection with multiple pathogens (PEDV + RV) also occurs.

O WATHR:

Epidemiological status:

«  PEDV 132 3 25 R
PEDV is still the main pathogen

«  RVE LAEH
RV is increasing

o REBRPEAEZ
Mixed infections cannot be ignored

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%
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21-23FRRVE EFREAN GHPH M)
61.7% 66.4%
9.6
47.1%
48.9%
40.8%
23.5%
21.3%
17.6%
I . I H
PEDV PoRV PDCoV TGEV PEDV+PoRV

20214 MW20224 MW20234



(2) RVIMiERISHh

(2) RV serotype analysis P I B 1 R RIS
2.0%
N A A= =Pal
O EFVPTERESH (8613&1Am, 1044 EHk)
Based on VP7 gene analysis (86 farms, 104 strains) " PlE]
- i = P[7]
- MiEE: 9N GE, ESHFH. ——
T ; = P[13]
Serotypes: 9 G types, showing diversity. 52.9%
' m pP[23]
o fEBMBER: G9. G5. G3FIG4,
Predominant serotype: G9, G5, G3 and G4. G AR
29 1:9% 48% 19% _19%
' mG1
= G2
O EFVPARRESHT (429413, 51105H) =63
Based on VP4 gene analysis (42 farms, 51 strains) G4
; ) 143%  =cs
° .[['Il;‘%E;__:FIg: 5/|\ Pﬂl E=E%77$$'|¢, ° = (39
Serotypes: 5 P-types, showing diversity, . = G11
=G12
- {LFEMBEE: P[13]. P[23]. P[6] " G26

Dominant serotypes: P[13], P[23], P[6]



(3) RV #HEath

(3) Evolutionary analysis of RV

GX*ChZ*89°201230"VP7*G5 =
GZh*wase*211213*'5"VP7*G5
GD*shg*220107*13*G5
JS*gy*211201*3*VPT*G5
HeN*xch*211202*VP7*G5
FJ*mh*C*210820*380"2*VPT*G5
HuB*ZZ*221002*VP7*G5
HeN*shq*210917*5*VPT*GS
JX*221007*GS

— S

FJ*dh*221023cT*VPT*G5
— FJ*hp*221020y10*VP7*G5

FJ*xd*221029*104*VPT*GS -
X221210°G11

GX210531A*10*G26

FJ*xd*221029*105*G26 G26

L— GDrshg*220107*1°G26

JS*DT*B*210426*VP7*G3
,—| : JS*Ych*210225*VPT*G3 G3
GX210531A*8*G3
L - FJ*dh*221023c2*VP7*G3

LN*chy*210909*F8*VP7*G1
| GX*'ChZ*12*201230*VP7*G12

Ixiay *4*F2*VPT*

LN*chy*211118*1*VP7*G9 . 39
LN*chy*210909*1*VP7*G9
ShX*SZh*A2*201220*VP7*G9

! HeB*"HD*A*201009*VP7*G12
FJ*zh*220722*3*VPT7*G9 —
HuB*Z7*221002*10°G9
LN*chy*211118*5*VP7*G9

| HUN*YY*B2°201012*VP7*G9
m
GD*shg*220107*2*G9

GS8*sh*220304*9*VP7*GI

GX*ChZ*89*201230*VPT*G5
GZh*wase*211213*5°VP7T*G5
GD'shg*220107*13G5
RPVS1702 @
HeM*xch*211202*VPT*G5
FJ*mh*C*210820"380"2*VP7*G5
HuB*ZZ*221002*VPT*G5
. HeN*shq*210917*5*VPT*G5
JX*221007*G5
FJ*dh*221023cT"VP7*G5
L FJ*hp*221020y10*VPT*G5
FJ*xd*221029*104"VPT*G5
XJ*221210°G11

JS'DT*B*210426"VPT"G3

JS5*Ych*210225*VPT7*G3
RPVS1703 @
FJ*dh*221023c2*VPT*G3

GX210531A"10"G26
FJ*xd*221029*105*G26
L GD*shg"220107*1*G26
LN*chy*210909"F8*"VPT*G1
| GX*ChZ*12*201230*VPT*G12
! HeB*HD"A*201009°VP7*G12
FJ*fzh*220722*3*VPT*G9
HuB*ZZ*221002*10°G9
LN*chy*211118*5"VP7"G9

SC*221101*221103ce54° GO
HeN*shg*210917*2*VP7"G9
HeN*shg*210917*1*VP7*G9
GX*NN*210102*VP7*G9
GD*FL*202111*P2*G9

'_‘_E HuB*xg*220720"2"VP7*G4
L l " ]
| %5X*II*J220919‘F4‘2211030351'Gd i
eN*shqg G4

18 16 14 12 10 8 ] 4 2 0
Aming Acid Substitutions (x100)

19.9

— G4

19.9

IX*ja*211021°4*F2*VPT*G9
RPVS1701 @
FJ'mh*D2'210921*VP7*GQ
GD*shg*220107*2*G9
LN*chy*211118*1"VP7"G9
LN*chy*210909*1*VP7*G9
ShX*SZh*A2*201220*VP7*GY
GS*tsh*220304*9*VPT7*GO
$C*221101"221103ce54*G9
HeN*shq*210917"2*VP7*G9
HeN*shg*210917*1*VP7*G9
GX"NN"210102°VP7*GY
GD'FL*202111°P2°G9

HuB"xg*220720°2"VP7*G4
’_|—E GD"shg"220107*15*G4
RPVS1704 &

l HeN*shq*210917*10*VP7"G4

14 12 10 8 B 4 2 0
Amino Acid Substitutions (x100)
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G5
G5

G3
G3

G9
G9

G4
G4



(4) RV GEIERIES
(4) Homology analysis of RV G

EEEERREEIRHTS
2 2| 0|0 || u| %] 7m0l e posum
i 777|780 |783 81 [urranimere]
783|783 |783 835 GENNTWIZVPI'GY
3700703 822 21 10214 F2VPTGR
RGO LNPEry™ 1 TS G
[790] 786|700 828 |84 '8 | coraanrezc

plile 24 ' i
964|364 [958
961 |CI6.1 932
%4 |

[CARERE: NE]
1322032 a8

155 955 364 332

| EXE

ir‘_. 20}

G9BY: VP7TEHEERERM > 95%MIEkGEL90%,

el LA
971871 948 | 864
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G9, G3 and G4 strains are relatively stable and

conservative; G5 strains are quite different.



(5) RV GHIAIRZHFHIES

(5) Cross-neutralization analysis between RV genotypes G

> [FIGEYEFFIRSRE&IE
The best neutralization effect is the same as G type

> AEGEEFERZ P

Different G types Cross neutralization

« GOXIGSERIFHFOME, XIG3HFI—HAL;

G9 has good neutralization to G5 and fair neutralization to G3;

©  GSXIGIFAERNX A, XIG3 PIttE—HRT;

G5 is cross-neutralizing to G9 and generally neutralizing to G3;

© G3GSERFHME, XIGIOPHIME—R,

G3 has good neutralization to G5 and average neutralization to G9.

GSEIRIG[RMREF? ? ?
G5 has the best immunogenicity?

EHERBERHYS

s
Antiserum
Bk YY#k GYtk GY#k
Virus strain Strain YY GY strain GY strain
(G9RY) (G5EY) (G3HY)
(Type G9) (G5 type) (Type G3)
YY#k (G9HY)
YY strain (G9 type) 5793 4871 3444
GY#k (G5E)
GY strain (G5 type) 8192 23171 5793
GY#E (G3RE)
GY strain (G3 type) 2896 2048 4871
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RV & Ei A&
RV Vaccine Development




1. RVKEEEXEHRSFIEAR

1. Key preparation technologies of RV inactivated vaccine

> REoBESMERENE: BN, EiEE. Mt

Virus Isolation and Cell Suitability: Potency Improvement, Purity, Seed Lot

> WEEE: BEREE, NEENR

Challenge model: virulent strain selection, mouse replacement

> RERMERIE: ZXHH. RE

Immunogenicity screening: cross-neutralization, R value

> ARIEFE: £RFAMms

Large-scale culture: whole suspension without serum

> HMETZE: =R

Purification process: Tertiary purification

> {ERUiEE: W/0, O/W, W/O/W. K&
Adjuvant selection: W/O, O/W, W/O/W, water adjuvant, etc.



O SHBERMEMFIZE Immunogenicity screening of virus strains

) o

RISFNE . S ENIERS, SSRGS, Ba3RREEE, 4

. . . . . . . . . . . S RREIRTIT S
Experimental pigs: Prepare inactivated vaccine with the isolated cell-adapted virus, and immunize 3-month-old healthy pigs.

RRLE: BRE21d”%H, “RE21dXRM, FHUNIE
Immunization regimen: Secondary immunization was performed 21d after the first immunization, and blood was collected 21d after

secondary immunization for neutralization titer determination

== <t l/\ SLIA
=771 = 'E&ﬂ-:ﬁﬁ&bl EF'*DQ&M)I =
Serloﬁtie Viru?gfrain e ey Bl ) Neucﬁ'zllji?n%ﬁrain
yp LgTCID50/m! 9

RVAG901 7.0
RVAG908 7.3 10.50

G9 RVAG905
RVAG909 5.5 10.25
RVAG905 6.5 11.25
RVAG501 7.0 12.50

G5 RVAG513
RVAG513 6.5 10.50

G3 RVAG303 6.5 12.75 RVAG303

G4 RVAG404 7.0 11.5 RVAG404



(2) 2BFXMBEFIS

(2) Whole suspension serum-free culture process
FHERREIRTS

International | Pig Digestive Diseases Symposium

A& F myI S S MR EB4LEFE (30L) A%E 5B L EFEHK (SOLA=500L)
Whole Suspension Cell Acclimation Full suspension culture in bioreactor (30 Bioreactor full suspension culture (50L and 500L)
and Shake Flask Culture L)



EB/FEMBIEFAUR (TCIDso/ml)

Total suspension serum-free culture titer ( TCID5,/ml)

PoRV-GOEEH: 1080
PoRV-G9 genotype: 108.0
PoRV-GSEEH: 1075
PoRV-G5 genotype: 107-5
PoRV-G3EHEH: 1075
PoRV-G3 genotype: 107-5

- PoRV-G4EMFEH: 1075

PoRV-G4 genotype: 107-5

iE % e

Normal cells

BEEmR

Cells after virus

inoculation

sssssssssssssssssssssssssssssssssssssssss



( 3 ) ﬁ%%i&ﬁﬂﬁlz %iﬁ(&ﬁﬁﬁlﬁl&iﬁﬁiﬁ%

(3) Purification process of virus suspension S

O AT Z: HiE-RE-BE=ZRAKL
Purification process: coarse filtration - deep
filtration - ultrafiltration three-stage purification
O X#EER:
Key indicators:
« FEHZERER

Removal rate of impurity protein

- MEMAEAE

TR F 1R — il & 14

Original virus Primary Secondary

Rate of virus loss

solution purification purification



(4) PEDV-RVZEXEAMNBEHRITFMN (FRFIE)

(4) Evaluation of the immune effect of PEDV-RV bivalent vaccine (neutralizing antibodies)

Y - £
: : NS
7 5
T &
ULTuRAY

-4

m SEIOF1Fft Laboratory Evaluations ARenERE =

O SCIORYE: 2HEREEERME, TTTHRESIRE,
Experimental pigs: Healthy pigs at 2 months of age, immunized by neck intramuscular injection;
O %GR SHREdAe (FREE)
Immunization procedure: Multiple immunization combinations (sequential immunization)
O FNER: FRIUR
Evaluation indicator: Neutralizing antibody
O #E45e: F+ R+ REPHNTKERS, KEEBRIRRE
Preliminary conclusion: The neutralizing antibody level was the highest in the live + inactivated + inactivated group; the
inactivated vaccine required 2 immunizations

PEDVINiEARFIHi{F (Log2) RVIMiERFHE (Log2)

GBEEE Serum Neutralizing Antibody to PEDV (Log2) RV serum neutralizing antibody (Log2)

Immunization Procedure @E] %@521d af542d £af563d =211 a=21d aE42d 563d
Before 21d after 42d after 63d after Before 21d after 42d after 63d after

exemption immunization  immunization  immunization exemption immunization  immunization  immunization

iH+R+K 1.5 1.9 5.8 8.1 4 8.9 10 10.8

Active + Inactive + Inactive 1.5 1.9 5.8 8.1 4 8.9 10 10.8

K+K / 0.6 2.6 7.0 / 44 11 10.8

Off+Off / 0.6 2.6 7.0 / 4.4 11 10.8

im+iE / 0.5 3.0 6.0 / 6 8.5 8.3

Live + Live / 0.5 3.0 6.0 / 6 8.5 8.3
B/R+R (5)

— . : . / 0.8 2.6 7.8 / 4.8 8.4 8.7

Livel/inactivated _+. inactivated / 08 26 78 / 48 8.4 87
(competition)

ISR 1.7 1.0 2.0 1.6 3.5 6.0 5.5 5.3

Challenge control 1.7 1.0 2.0 1.6 3.5 6.0 5.5 5.3

ZTEXIER 1.0 0.75 1.75 1.5 38 6.5 5.0 45

Blank control 1.0 0.75 1.75 1.5 3.8 6.5 5.0 4.5



D NS
m EBIGEKITFMN—PEDV-RV (G9E!) —EEKEM

Clinical evaluation of pig farms - PEDV-RV (G9 type) inactivated vaccine J
O EFSE: [TOEsEE, SHEFE5000L, KEES, FRGIIYRVARYE, SNFMREGR; et

Pig farm background: In a farm in Guangxi, diarrhea occurred in 5,000 sows on hand. The pathogen was only RVA positive, and G9 was determined by sequencing;
O EEHE:. 98EkE. UNMLE. $I|RVA GOXEEH, RLeURlE, IRKRAE,;
Vaccine preparation: Isolate the virus, optimize the titer, prepare the RVA G9 inactivated vaccine, and perform clinical immunity after safety test;
O fRAan: S¥FFeRE. FRIBRASRR—IR, 13kHm/2mll/ L
Immunization method: Sows were immunized once at 6 weeks and 3 weeks before delivery, respectively, 1 dose/2ml/head
O S
Immune evaluation indicators:
- EER: RERVA GOXEREE, Br{fEEERFERN1% (BHEREIR) .
Diarrhea rate: After immunization with RVA G9 inactivated vaccine, the incidence of diarrhea in re-delivered piglets was less than 1% (as reported by the farm
owner).
« BANFUR: 40 B¥EIE. (FPEIE
Neutralizing antibodies: colostrum, sow serum, piglet serum
© HEEER: IEFSOCEEPCRIGN, HRIGH.
Shedding rate: None was detected in anal swabs by fluorescence quantitative PCR.

MAPFTE BEMmE {FEMmis

Colostrum neutralizing antibody Sow serum Piglet serum

(Log2) PHliRiE (Log2)

iliiE (Log2) (PRSI

Neutralizing antibodies Anal swab test of

ok piglets

Antibody value Degree of dispersion

A *E.I.HIE‘I. (Log2) Neutralizing Antibody (Log2 SBREATE TR
cquisition time s s Sow anal swab test
e " HunE "

Antibody value DEEIED @ Antibody value Degree of

dispersion dispersion
=F=H 11.7 12.8% / / / / / /
Day of farrowing 11.7 12.8% / / / / / /
=F¥78 / / 7.6 10.2% 0/10 7.54 10.6% 0/15
Day 7 of farrowing / / 7.6 10.2% 0/10 7.54 10.6% 0/15
F={F14H / / 7.0 17.5% 0/10 7.5 20.7% 0/15

Day 14 of farrowing / / 7.0 17.5% 0/10 7.5 20.7% 0/15



SEHIERITFMN—PEDV-RV (G9%!) - PDCoV=EXKiEHE
Clinical evaluation of pig farms - PEDV-RV (G9 type) - PDCoV triple inactivated vaccine

Binis s | ARsE#R, PEDV. RV, PDCoVigmlig; HHRV AGOZY;

Pig farm background: A breeding farm in Guangxi, PEDV, RV, and PDCoV can all be detected; RV is G9 type;

EETE RSB TEREIRERTISRHIIME, FIE=KE, 2xetelE, IhRe%, fURE (LgTCID50/5k%) : PEDV
7.0, PoRV 7.8, PDCoV 7.3

Vaccine preparation: Select the seed virus with homology greater than 95% with the epidemic strain of the pig farm, prepare the triple
vaccine, and conduct clinical immunization after safety test; antigen amount (LgTCID50/dose): PEDV 7.0, PoRV 7.8, PDCoV 7.3
IenH: 4zx9&E, T,

Trial grouping: Vaccines from 4 hospitals, parallel comparison;

REHE: RERERE (1308K) , KPEDVIESIIWER1TARE, 13Kn/2ml / k;

Immunization dose: The sows (130 days old) after immunization were immunized 1 month after acclimatization with live PEDV, 1
dose/2ml/head;

HmRE: RERl. REREERIERM—X, EERFAR;

Sample collection: Blood samples were collected before immunization and every 1 week after immunization for 4 consecutive times;
NfErR: [MIEFFITUR,

Evaluation indicators: Serum neutralizing antibodies.



O RV (G9) i

RV (G9) neutralizing antibody titer

EiHERBERTHY =

SREEHHEBSRV(GO) RSN

Sampling date and RV (G9) neutralizing antibody titer

BES WIwS
Ear tag Test No.
2023.12.20 2024.01.03 2024.01.09 2024.01.18 2024.01.25
2023.12.20 2024.01.03 2024.01.09 2024.01.18 2024.01.25
1295706 5 >1:64 >1:256 >1:256 >1:1024 >1:2048
1295706 5 =1:64 =1:256 21:256 21:1024 21:2048
1295709 6 >1:64 >1:256 >1:256 1:512 1:512
1295709 6 =164 =1:256 21:256 1:512 1:512
1295710 7 1:16 >1:256 >1:256 >1:1024 1:1024
1295710 7 1:16 =1:256 21:256 21:1024 1:1024
1295711 8 1:16 >1:256 >1:256 >1:1024 >1:2048
1295711 8 1:16 =1:256 =>1:256 21:1024 =>1:2048




O PEDVAFIiRF
PEDV neutralizing antibody

Kt A HIS PEDVARFNFUARUN

Sampling date and PEDV neutralizing antibody titer

= W wmS
Ear tag Test No.
2023.12.20 2024.01.03 2024.01.09 2024.01.18 2024.01.25
2023.12.20 2024.01.03 2024.01.09 2024.01.18 2024.01.25
1295706 5 1:32 1:128 1:128 1:512 1:512
1295706 5 1:32 1:128 1:128 1:512 1:512
1295709 6 <16 1:128 1:256 1:256 1:128
1295709 6 16 1:128 1:256 1:256 1:128
1295710 7 <1:16 1:128 1:32 1:128 1:128
1295710 7 <116 1:128 1:32 1:128 1:128
1295711 8 1:32 1:32 1:32 1:512 1:256
1295711 8 1:32 1:32 1:32 1:512 1:256

EiHERBERTHY =



O PDCoV Hfllinidssdiifn
PDCoV neutralizing antibody titer

S B HE 5 PD CoVAFIHUASUN
Date of Sampling and PDCoV Neutralizing Antibody Titer
HS KIS
Ear tag Test No.
2023.12.20 2024.01.03 2024.01.09 2024.01.18 2024.01.25
2023.12.20 2024.01.03 2024.01.09 2024.01.18 2024.01.25
1295706 5 1:2 1.8 1.8 1:256 1:128
1295706 5 1:2 1:8 1:8 1:256 1:128
1295709 6 1:2 1:8 1:8 1:128 <1:16
1295709 6 1:2 1:8 1:8 1:128 <1:16
1295710 7 <1:2 1.8 <18 1:128 1:32
1295710 7 1:2 1:8 1:8 1:128 1:32
1295711 8 1:2 1:8 1.8 1:32 <1:16
1295711 8 1:2 1:8 1:8 1:32 <1:16

EiHERBERTHY =
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BhizoRg-S bk

Prevention and control strategies and challenges




B [GIESRES: EE
Prevention and control strategies: Vaccines+

O SREE: £NRE+HREEN+EERBE + RERIN

General strategy: biosafety + pathogen surveillance + vaccine immunization + immune detection

- BhiERITE: YR +FIERE +IREFME + FFERIN +iElE

Forward prevention and control: biosafety + breeding equipment + environmental purification + breeding mode + site selection

- WEEN: BERER. REMER. BEHER. P

Pathogen monitoring: gene variation, antigenicity variation, pathogenicity variation, neutralization

- BERE: REER. FERE

Vaccine immunization: immunization procedures, Sequential Immunization

- REEN: BFPRESIEE. BEE, MMUSHEE. hrEES

Immune detection: Herd immunity qualification rate and dispersion; individual antibody positive rate and antibody titer, etc.
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Washing, disinfection, acid, drying and inspectio

RHEKIE
m Internally controlled infection flo
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I External source of infection
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Two basic points

SEE
Stability



m REXWIRESHT

Analysis of the Causes of Immunization Failure

- EYMREREES: INGERAN, AwHEEEL
There are many loopholes in biosafety: preventing pathogens from entering from outside and preventing diseases from

spreading from inside;

- IR BEAREMGI: AL B Bl F/ IR

Inadequate management of the "four flows": people, pigs, materials, vehicles/tools

- BEER: RERE. BmtsE

Virus mutation: increased immunogenicity and pathogenicity

- RENEREH: EFSIHL

Unclear immune mechanism: live virus domestication

- BHBERANZE: EEkE. SN0, REiER. iAa?
Vaccine immunization is unscientific: vaccine selection, strain neutralization ability, immunization procedure, antibody

testing?

o o o o o o



X)) T o
Heik1. SR, SRR ’Tﬁ,
Challenge 1. Epidemic prevention and control, over- e
. . ﬁ;ﬁ{téﬁﬁﬂmﬁﬁlﬁg
reliance on vaccines R

i e A

Epidemic Purification

TRERE

No epidemic occurred

RRBE, T HE, THE

No infection, detoxification or shedding

PLRER FERTE. BHRVEAMEE )
Anti-Symptom No or mild symptoms or stable RV positive

T A/ BRI

No/reduced mortality

Anti-death
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EERE: RE—EhE%! e
Vaccination: just a line of defense!




Péi2, mEHh, IEAKEER

Challenge 2: Vaccine evaluation, over-reliance on antibodies

B SEFL

Refinement and digitization

E R FR
Indicators of national
regulations

NESE

Antigen content

HMRHEAR

Appearance and properties
T

Security check

iy

Efficacy test

R

Particle size

AN,

4 areas

Il PR G B $
Clinical immune
indicators

TR

Antibody conversion rate
TURERUE

Dispersion of antibody
REE

Antibody titer
KSR

Dispersion of antibody

AR SR

Qualified rate of herd immunity

AR R

Key Indicators of
Production

BIATE=R
Overall dead panning rate
BINISE
Overall uniformity
IFIRIE R AR

Respiratory Incidence

D y g
>
* * QS
7 5/
) £
e
,'Ht»\

-4

R EREERTS
Not only antibodies
Virus-carrying rate
e MIE
Viraemia
REHE
Viral load

20 S G R{ TN
Economic benefit
index
Higs
Daily weight gain
AL
Ratio of raw materials to meat

LEHREL

Days on the market



Hilix3. msRR: EBREA / iRl
Challenge 3. Virus mutation: new/frequent occurrence of old diseases

100 —
E # 7| Diphtheria
S o Tetanus
(-3 Polio
g 3507 MMR
o ¥ HBV
335 | HAv l
g HIB
Pneumococcus
0— Meningococcus Influenza HIV
I No | 10 T 1 I 1
change years year day

Antigen variability

BHERBERITS
International Pig Digestive Diseases Symposium



Heik4. BoREIFT: #Fmtfs / E&EAR
Challenge 4. Technological innovation: R&D of new products/upgrading
of old products

Z%ﬁ{tJEFFEIBTEHU‘A

Host Ce \}

-t || e
@GP | e

, High-level Protein
Recombinant DNA/ Expression

Vector

& = WA ARA RS

Mammalian cell expression system

ERMERIARS

Insect cell expression system

ﬁﬂ%ﬁ%ﬁ

Yeast expression system

N
C S LN T

purification

HRTRERR

Bacterial expression system
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PhikS. EMRE: ' / FFHINEFIME

Challenge 5. Biosecurity: the economic value of inputs/outputs

SR E—IEE

Biosecurity is a balance

Lo

. . SREIY
Source of infection Susceptible animal
C 2 C =
L |
A B
Decrease Nutrition
b HfE
Decrease Immunization
HK P in
Elimination Site selection

R

Route of transmission

HE
Disinfection

(Er

Quarantine

iln
Cut off
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vk Bk

O JEER
Broad-spectrum and universal

O Rk

Precision Immunity

O S3li2he

Differential Diagnosis

O ZwF
Epidemic Purification
O #F8Yam: mRNAKE. a7 REHE / BiridEE
New vaccines: mRNA vaccines, therapeutic vaccines/blocking vaccines
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Please criticize and correct! Thank you!
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