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I. Relevant pathogens and epidemic situation of porcine viral diarrhea
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Diarrheal diseases have always been a hot topic in the industry before and after the occurrence of
African swine fever, with complex clinical causes
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I. Relevant pathogens and epidemic situation of porcine viral diarrhea
= Fims EE S ampHESR B =FimsEHE51ARAMESR

Positive rate of viral diarrhea samples in recent three years Positive rate of viral diarrhea in farms in recent three years
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I. Relevant pathogens and epidemic situation of porcine viral diarrhea - PEDV

imiTIEIE5wE (PEDV)

Porcine Epidemic Diarrhea Virus (PEDYV)

2-0O-MTase
(nsp16)

ExoN |
-nsoM)'

[ HEL
|(nsp13)

RdRp
(nsp12)

EndoU
(nsp15)

\ Plpro 3CLpro
"1™} nsp3)| " |inso)

f [‘v
|
ORFla L ORE1b T

-Nﬁi -3'UTR m

3'-polyA tail

ORES }E el

T Spike (S) protein —— receptor binding and membrane fusion

Envelope (E) protein —— Involved in virus release

Membrane (M) protein  ——= creates viral envelope

Nucleocapsid (N) protein ——= Binds to viral RNA froms nucleocapsid

Genome RNA

(Li X, et al. Genes (Basel). 2024)
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BiIAESE. o BINRSRE, BERERIEH: RNA
NiRF, BFERZE; S EE~EPHING
TPZHEX, =BAEEH, TPBAKEEHARS
ITERARZEZ: Gla, Glb, S-indel, G2a, G2b,
G2c, PhiEH SR

Coronaviridae, a-coronavirus genus, with envelope
and single-stranded positive-sense RNA

N is conservative and used for differential diagnosis; S
protein produces neutralizing antibodies

TP combined and triple live vaccines, as well as TP
combined inactivated vaccines are numerous

There are many prevalent strains: Gla, G1b, S-indel,
G2a, G2b, G2c¢, and the prevention and control
situation is complex
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I. Porcine viral diarrhea-related pathogens and epidemic situation - PEDV

2.07%
11.86%

6.29%

G2c
G2a
G2b
S-indel
others

8.53%

PEDV & UBRIERIT A1 E .. PEDV ARIEISHE
Epidemic distribution map of PEDV positive detection Distribution of different PEDV subtypes
PEDVAEIRE 24T, FIPEZRIE21.85%~63.13%(0], H AU I 551 N BHTE 2 51863.13%4162.33% . #E 3Lt o, HEl
FERMATERNG2c (71.25%) « G2a (8.53%) . G2b (6.29%) . S-indel (11.86%) -
PEDV is widely prevalent in China, with positive rates ranging from 21.85% to 63.13%, with Sichuan and Guizhou having the highest

positive rates of 63.13% and 62.33%, respectively. Genetic evolution analysis shows that the currently predominant strains are G2c¢ (71.25%),
G2a (8.53%), G2b (6.29%), and S-indel (11.86%).
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I. Relevant pathogens and epidemic situation of porcine viral diarrhea - PoORV

¥ IKiBE (PoRV) Porcine Rotavirus (PoRYV)

. ) B dsRNA segment
VP4 neutralization antigen <7/ S /
(P serotype) v : ./
“r\\ y /," 'wl\
L{/\-. Y —
-
VP7 neutralization antigeﬂ D
(G serotype) L S B
) VP1/VP3 protein

VP6 subgroup antigen VP2 protein

(Ryu W S, et al. Amsterdam: Elsevier Inc. 2017)
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FiziliasE. BIRRSE, TERITENGEE RNA BS

VP6 BH: #&AFERA, RTFE, ¥FA-FeAMiE

AFfPoRV: 29GEEE (VP7) , S84 PEEE (VP4)

ZMizs, SEEE, %3EE, BEEBRIRREZURIPE

EYMEE: G4, 5. 9=BAERE; EIFIPEDV/TEGV/PoRVEEGER
H

Reovirus family, Rotavirus genus, non-enveloped 11-segment double-
stranded RNA virus

VP6 protein: nucleocapsid protein, conserved, divided into 6
serogroups A-F

Group A PoRV: 42 G genotypes (VP7), 58 P genotypes (VP4)

Multiple serotypes, multiple genotypes, prone to mutation, poor cross-
protection between genotypes

Foreign vaccine: G4, 5, 9 trivalent live vaccine; domestic
PEDV/TEGV/PoRY trivalent live vaccine
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I. Relevant pathogens and epidemic situation of porcine viral diarrhea - PORV

others
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PoRV fEMIBATERT ﬁ*ﬁ 7 ITORV Zzﬁ'ﬂﬂﬁﬁ
Epidemic distribution map of positive PoORV detection Distribution of different PORV subtypes

PoRVIEXE ) 2 iiAT, AREHXH rétiftw 98%~79. 54%a], PoRV VP73 K 54 Vfﬁi%ﬁﬂ%@ (43.60%) . G5
(26.50%) « G4 (22.30%) NEERATIA, AL, EIRMEIGI. G2. G3. G8. G655 W E ik,

PoRYV is widely prevalent in pig farms, w1th positive rates ranging from 37.98% to 79.54% in different regions.
Sequencing analysis of PORV VP7 gene indicates that G9 (43.60%), G5 (26.50%), and G4 (22.30%) are the predominant

subtypes. In addition, G1, G2, G3, G, G26, and other subtype strains have also been detected.
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I. Relevant pathogens and epidemic situation of porcine viral diarrhea - PDCoV

EiRRiaEIN®S (PDCoV)

Porcine Delta Coronavirus (PDCoV)
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¢ ExlfFEH. BImsE. o BINESE

¢ BEIERIPAIIEHE RNA 55

¢ NEH: B&XTER, SERT, 2R

¢ SHEH: #=EH, PR

¢ REEH. SHIEEE; RERT, B

T

€ Nidovirales, Coronaviridae, Delta
coronaviruses

@ enveloped mononegaviruses

@ N protein: nucleocapsid protein, highly

conserved, diagnostic antigen
@ S protein: spike protein, neutralizing antigen

| @ Inactivated single vaccine, trivalent

inactivated vaccine; good immunogenicity,
easy to prevent and control
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I. Relevant pathogens and epidemic situation of porcine viral diarrhea - PDCoV

PDCoVTE R J7 KEB 73 i X R IRAT S, £ 5PoRV.,
PEDV 2 HUOUEE JR YL el 2 By, TRAIRGYIE Ol LR 2%,
DAL o T RS SR 5 8 B B 4% — 7€ BERGAERC I, IX B BE
LRI 4 S B RS VBT 4
PDCoV is prevalent in most regions of the south, often co-

occurring with PORV and PEDYV in dual or multiple infections.

The situation of mixed infections is complex, so precise

1.0-20 %
20-50 %
I 5.0-10.0 %
E 10.0-500 %
 >50.0 %

detection is essential for the prevention and control of

diarrheal diseases. Only in this way can precise immunization

and prevention and control be achieved.

PDCoV t&MIBRIERITSH

Epidemic distribution map of PDCoV positive cases
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I1. Isolation of epidemic strains and

establishment of challenge model
1. PEDVIR{TEIRS S 1. Isolation of PEDV epidemic strains
2. PEDVIRATEHRBEFHEAIZ I 2. Establishment of PEDV
epidemic strain challenge model
3. PoRVIRITENLS B 3. Isolation of PoRV epidemic strains
4. PoRVIRITEARIETEAIEST 4. Establishment of PoORV
epidemic strain challenge model
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1. PEDVRATEIRTE1. Isolation of PEDV epidemic strains
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the early to mid-pregnancy period (20-70 days), with abortion rates
reaching 1-10%.
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Drawing a phylogenetic tree based on PEDV S1 gene
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4 1. PEDVRAITEIR D E 1. Isolation of PEDV epidemic strains
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1. PEDVRATEIRTE1. Isolation of PEDV epidemic strains

PEDV-S#& (A0 IR (L: COE (aa499-638) . SS2 (aa748-755) . SS6 (aa764-771) . CiiiFHIFRAL (aa 1368-1374) . IXULRNEILERTA 2 G B0 % R AL,
RAERIZRIR ., HIZKIE . The core neutralizing epitopes of PEDV-S protein are COE (aa 499-638), SS2 (aa 748-755), SS6 (aa 764-771), and the C-terminal neutralizing epitope (aa
1368-1374). Mutations in these epitope amino acids can lead to changes in immunogenicity, resulting in immune evasion and immune failure.

Domain COE SS6
Strains 499 502 504 520 524 539 552 566 597 606 608 634 636 767 768 769 770 771 772 773 774
G1a-CV777 I A% L S H F S K S Y E P E S Q S G Q A" K I
PEDV-SX-Iqak-250224 | T A% L S H F S K S Y E P E S Q S G Q A" K
PEDV-TSbl-250121 I VvV L S H L S K S H D P E S Q S G Q VvV K I
PEDV-AHK{-250213 I A% Q S H F S K S Y E P E S Q S G Q A% K I
PEDV-HBzjk-250320 I A% L S H L S K S Y E P E S Q S G Q VvV K I
PEDV-HNhx-250210 I VvV L S H F S K S Y E P E S Q S G Q A% K I
PEDV-G1b-1 I A% L A H F T K G Y E X Q L Q D G Q A% K I
PEDV-G1b-2 I A% L S H F S K S Y E P E S Q S G Q A% K I
PEDV-G1b-3 I A% L A H F T K G Y E b Q L Q D G Q VvV K I
PEDV-G2a-1 T A" L A H K S N S Y E P E S Q S G Q \" K I
PEDV-G2a-2 T A% L A H E S N S A/ E P E S Q S G Q A" K I
PEDV-G2a-3 I A% L S H F S K S Y E P E S Q S G Q A% K I
PEDV-G2a-4 I A% P S H F S K S Y D P E S Q S G Q A% K I
PEDV-G2b-1 T A% L A H F S K S Y E P E S Q S G Q A" K I
PEDV-G2b-2 T A% L A H F S K S Y E P E S Q S G Q A% K I
PEDV-G2b-3 T A% L A L F S K S Y E P E S Q S G Q A% K I
PEDV-G2c-1 I A% L S H F S K S Y E P E S Q S G Q A% K I
PEDV-G2c-2 I A% L S H F S K S Y E P E S Q S G Q A" K I
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2. PEDV G2c W HERIE OBR PS5 5x106 TCIDs, fmEiR  28-35HER{FE

2. Establishment of PEDVG2c challenge model Oral administration of PS 5x10¢ TCIDj5, virus solution to 28-35 day-old piglets

PEDV-G2c-5 PEDV-G2c-6 ol = Pupiice | tqm ozes
P P T g P44 F
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3. PoRVIiITE:R S B 3. Isolation of prevalent PoRYV strains
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Construction of Phylogenetic Tree Based on Porcine Rotavirus VP7 Gene
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1
8 3. PoRVIRITEMRSTE3. Isolation of PoRYV epidemic strains
BN, PEPUCREAEEE L RRRAE, EREERTEEEG. G4 G5, 69, GII%,

Currently, the CAHIC Research Institute has successfully isolated and identified dozens of rotavirus strains, encompassing the major
prevalent genotypes G3, G4, G5, G9, and G11.
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4. PoRV GO FHERI A CIBE PS5 5x108 TCID, S5 28-35EI&S{73E

4. Establishment of PoRV G9 challenge model Oral administration of PS5 5x1078 TCID;, virus solution to 28-35 day-old piglets
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II1. Research progress of porcine viral diarrhea vaccine
1. PEDVRIERE TZHA

1. Research on the process of PEDV inactivated vaccine

2. PEDV KGR E R TR

2. Efficacy evaluation of PEDYV inactivated vaccine

3. PEDVI AT E A

3. Research on PEDYV subunit vaccine

4. PoRVRIEEE LEHA

4. Research on the process of PoORV inactivated vaccine

5+ PoRVKIEEEH WS vF-Hr

5. Efficacy evaluation of PoRV inactivated vaccine
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)) 1. PEDVKIEEH LZMA—5 R4l R&FY4

1. Research on the process of PEDYV inactivated vaccine - Suspension domestication of susceptible cell lines

ST-ONSEELN fu B Y4k, ST-O adherent cell suspension acclimation

P s v nar e L o P 41 SO o N LN o
ST-08RB 4+ K ik ST-08 1 SR 7 1 T2 AR AR PRI
12 100 15 110
90
= 13 100
= 11 90
S 8 0 o %-;
e 60 4 ., g0
S 6 50 Y S e
1 a0 B Sy 70 M
: 30 W = =
& Mo 0 R
20 &

w2 =2 50
& 10 = '

0 0 1 40

1 2 3 4 5 6 7 0 E R
L Ry re 5 9 13 17 21 25 29 3330
EEE (K) S e ]
—ARER —iEE —o— UK —e— L%

XFST-OH I BEAT &IF YL, KRBT RERRIST-O8SF AR, AR R20/NF A, NPEDVHEN 5,
PAMOI =0.01 LbBIEER 5, FBFR16/MT T, PEDV-P8&IFEMN9.5LgTCIDs.

ST-O cells were subjected to suspension domestication to obtain a stable passable ST-O8 suspension cell line. The cell
doubling time was about 20 hours, and it was highly susceptible to PEDYV. After inoculation at a MOI ratio of 0.01, the
cells were cultured for 16 hours to collect the virus. The suspension toxicity value of PEDV-P8 was 9.5 LgTCIDj,.
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)) 1. PEDVKIEREE LEMA—A R BRESTAM B 2F 5

1. Process research on PEDYV inactivated vaccine - suspension culture of different strains on ST cells

10+

E

%

= > &- t% o ’-—_} > 7.51gTCID,,

v

ID50
2

T

IigTC
I

' v I | L I |} J I |} [}
NV DN DN DD M H O
W A% a2 a0 X748 A8 a8 af af of
w
W5 T PEDV 2a/2b/2c A EIFRAEST-O41 8 L1238 E . F417.0-9.51gTCID;,
The study investigated the cultivation of different strains of PEDV 2a/2b/2¢ on ST-O cells: the virus titer
ranged from 7.0 to 9.5 IgTCID5,
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)) 1. PEDVKIERH L2 A—FHS00L&FER A TZ5R

1. Research on the process of PEDYV inactivated vaccine - complete the research on S00L suspension culture and purification process

PRI 100L fz V. %% 500L J2 v 2%

SZERPEDV 2a. 2b. 2cHAETMHRI0L-500LEFEFH:. A TR, FM7.5-9.5.

Complete the research on the suspension culture and purification process of PEDV 2a, 2b, 2¢ related
strains from 10L to 500L, with a virus titer of 7.5-9.5.

AR O fase 23

C/ANHIC

cnapc | AR B3Rl



2. Efficacy evaluation of PEDYV inactivated vaccine - immunogenicity evaluation of suspended and adherent virus strains

» 2. PEDVKIERE IV --&iF Bk SIS R B R M VP

RS4RI :
15- SR i L BB RIERE T R E3-6 Hid i, —RB14R "%,

—ARJE14RRILP G, WTUEHSFIURA
FAK PR T RGEEDUR A . Bt R Bl iR v
ﬂ ﬂ ﬂ ﬂ - DK PLEHTEL128-1:2562 8]
10- The diarrhea inactivated vaccine was immunized in
M y © 3-6-day-old piglets, and the second immunization
% % was given 14 days after the first immunization.
Blood was collected 14 days after the second
immunization to measure the neutralizing antibody
level. It can be seen that the neutralizing level of the
suspended antigen group is higher than that of the
adherent antigen group. The neutralizing antibody
level of the vaccine prepared with single antigen is

(log2) Neutralizing antibody titer in serum
ot
fe
bRy
offe
|

! ! !
q?‘;é%(w-f\% ‘§<§o”(/ %\%_\% ,§<§0”0 ,g%‘« &y%‘f ng @?&@@‘@ mostly concentrated between 1:128-1:256.
A PN N S I S A %
DY

AN FEERGEE R SRR SR R AR

Evaluation of immunogenicity of adherent and suspended antigens from different strains
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)) 2. PEDVRIEZEH M STVEM— PEDV2C K 155 1 85 3 S B SR M

2. Efficacy evaluation of PEDYV inactivated vaccine - passive immunity effect evaluation of PEDV2C inactivated vaccine

PEDV-2cE#R, &IFFEH107S, BELKE/E201EFECH] B R I3, 3-SHRFHENE

PEDV-2c¢ strain, suspension virus titer 107.5, after BEI inactivation, 201 adjuvant formulated vaccine
immunized negative pregnant sows, 3-5 day old piglets challenged with virus

PERT9E Y e BT T3 JE N5 % % PEDV-2C AP R R BHIERIFL,  DIE AR K
TE‘EﬁImmuniz e with K5 1% tH Prenatal 3-week IgA7KF-Collect colostrum from sows on the
Fangkang live booster immunization with day of production and measure neutralizing
: PEDV-2C inactivated antibody and IgA levels
vaccine 9 weeks vaccine
before delivery

J {

G LRI ﬁ H

Immune pregnant

P Hi6 ) 4 PEDV- P R 2 —
SOW 2CK IS 1gA KT A 77 5 3-6 H iR A
6 weeks prenatal Blood was collec?ted one %]&%
Sl At ik week before delivery to Chall 3-6
. . measure the level of allenge 5-
PEDV-2C 11}actlvated serum IgA d ays old post-
e production piglets
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)) 2. PEDVKIEEHE NI — PEDV2C KI5 1 4 20 S B U R YR

2. Efficacy evaluation of PEDYV inactivated vaccine - passive immunity effect evaluation of PEDV2C inactivated vaccine

= Survival proportions

@ 150-

%n 3.0 A -o- s ZH1
2 T-E v = - s 22
E . ¢ . A _v} % 100 e s—m —= XA
3 | = FYes 2

o ° [] v s

5 20- 8 504

8 &

n

>

g T o T i T S S S

o N Vv o ™ o

?&% %ﬁ@ ?@:ﬁ@ ?&% %ﬁ’& Day

BB P11 — J IfL7E T IgA S/P{ES/P value of IgA 3-5 H WA 8 BURE e A is %
in serum of sows one week before delivery Survival rate of 3-5 day-old piglets after challenge with the virus
& a0

> = = = . Y%
g - 21 51 U gt R RiP R
g 3

© A

S o %o 3 G411 PEDV 2¢-5 80%

2 g2 PEDV 2¢-5 100%
O N WA PEDV 2¢-5 0

o N Vv g O ) A Z C-

?&% %ﬁ@ ?@j& %s% %:%
B A7 R AIFL HIgA S/PIE 3-5 H e A1 4 BUE 5 IR 37 % 80%-100%

A in sow colostrum on the day of farrowing The protection rate of 3-5 day-old piglets after being challenged with the virus is 80%-100%

AR O fake
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)) 3. PEDVP A EH T3, Research on PEDV subunit vaccine

AT S BRI CHOR A RAE T PEDV 2a. 2¢ SEOREA R, H&=R&EEVLPHE

The CAHIC Research Institute has constructed stable cell lines expressing PEDV 2a and 2¢ S proteins using the
CHO expression system, and prepared trimeric and VLP antigens

H

BRF R TAHEME
=A
B [ SEAYKERILE R
BB AL SR
EA EF CHO MIEFARARIEH PEDV-SEAFIXSK ElB PEDV-S/SIERAFREMLE £F
Figure A Expression and purification of PEDV-S protein Figure B Identification of PEDV-S/S1
based on CHO cell expression system strategy protein after expression and purification
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Y) 3. PEDV L&

10

¢MER 22 EF10E6cell/ml

—

PEDV-SEEH (CHO4H/E) 100LRLAFHK

VB FF3. Research on PEDYV subunit vaccine

123456 7 89104504 0.6 0.8

Upscaling of PEDV-S Protein (CHO Cells) Production in a 100L Reactor

R

== ZE10E6 cells/ml  ==py=ZHAEEE%

PLALPEDV 2a. 2c SEHCHORIL. 4tk T2, SEH4ES5L. %, FiAE2.0-4.0g/L
Optimize the CHO expression and purification process of PEDV 2a and 2¢ S proteins, with a

purity of over 85% and an expression level of 2.0-4.0g/L
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)) 3. PEDV YV ELA7RE PR 55 —2C ME B AL 8 1 o0 B A B
3. Research on PEDYV subunit vaccine - 2C subunit vaccine immunization test
—RI4RE R, ARI4RNFPRDE, KF

= The first vaccination is followed by a second vaccination 14 days later. The
2 12- :ﬁ‘}ﬁ 149% Eljﬁ if’fﬁﬁiqu neutralizing antibody is tested 14 day)s, after the second Vaccinatioz, and the virus
8 Neutralizing antibody level within 14 days after the second dose challenge is conducted
£
5 2% REdn JURAR FAHE BFEESR
= A
-§‘ 10+ 1 PEDV 2C¥E 512 100%
£ ° B47100ug 5/5
c
s |e A 2 PEDV2CK 181 80%
N 8] e L EHLE 4/5
£ 3 PEDV 2CTE 724 100%
z o B A7100ug 5/5
S gl | | | | +PEDV2C
o T
£ 8 & & e KR
@;» . & @g& o & WG RZH80%-100%7Y', PEDVEH+KIEDR
R SRR IF
3 ﬂ/cf(b ;zﬁ‘\& The immune group after virus challenge showed 80%-
Q&A ,Lc,fb 100% protection, and the PEDYV protein + inactivated
Q((’O« antigen group showed better results.
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)) 4. PoRVEIEREH TEWH—NGBEIER TS

4. Research on the Process of PORV Inactivated Vaccine - Adherent Culture Process m

v BRI AR CET BEEJLTHRIRFE, ERZMIGIRI4rR. G4E3tk. GSEBHITRARR
RITEZEBF

v’ At present, the research institute has isolated and identified dozens of rotavirus strains, and selected 4
strains of G9 type, 3 strains of G4 type, and 3 strains of G5 type with high virulence for immunogenicity
and process research.

PKISZHfuE Mg TR, BRWBENEER107580TCIDs/ml.

The rotavirus titer can reach 107530 TCIDs,/ml when PK15 cells are cultured in roller bottles.

v
v

G55 A5 4 i Xt et

VRN 5 Dacke
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4. Research on the process of PoRYV inactivated vaccine - suspension process research m

4. PORVEFEEH LZMA—RZF LR
»
v

B EATEE, RENRRREREBRNPK-158FAMRER.
v" A highly sensitive PK-15 suspension cell line to rotavirus was obtained through
cell cloning and screening.
FIL10L-500 LA R FLME 2 BFHF T,

Establish a serum-free whole suspension culture process for rotavirus ranging
from 10L to SOOL.

BRHEGI/G4/GSEIS00L BB IE TR
Suspension culture of rotavirus G9/G4/GS type SO0L

AN

LN 211 (Lg TCIDsy/mD)
GO -C1Hk 8.2
G9Y-3-HB#E 8.8
G5H-C1Hk 8.67
G471-X] 9.0
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)) 4. PoORVKIEEHE LZMA—2ih. RIELEZHR

4. Research on the process of PoRYV inactivated vaccine - purification and inactivation process research m

fEFHBEL 1T K3E, WA, RAREMREIRRLAEEREE, Reltnm, REHLHE.

Using BEI for inactivation is highly efficient and reliable, maximizing the retention of the immunogenicity of the
antigen, with high safety and easy-to-manage residuals.

B TEANRRREIEAMLTZ, fURA4ER, IiESEXKERS.0 Lg TCIDsymL .

An efficient purification process for rotavirus antigen has been established, with high purity and an antigen content of
8.0 Lg TCIDsy/mL before inactivation.

201 K DR, BERARMKIAEEEMR, REW RS RE.

201 oil-in-water import adjuvant, with long-lasting and highly effective immune enhancement effect, reliable and
guaranteed quality.
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» 5. PoRVKIFEEH BB RF—GI
, S. Evaluation of immune effect of PoORYV inactivated vaccine - G9 E2

R EEG-CIFE. G9-3-HBRIF G I P KIS AR B, 25 o e3-6 Pk IvERE 10k, HARENE2ml sk, A4S, 1405 =
P, AR AR GRIEH LS AT R M A AR, R 20EE, R T5kAFAE21. 28 RARBER MM P ik, S5 RKH], GI-C1Hk.
G9-3-HBM KT A BUag vl $R S 100% 0R 7, [FII A 8 my A gidk,  Jiikim Rk #1:9580 E.

Vaccines were prepared using inactivated rotavirus G9-C1 and G9-3-HB suspension culture antigens, and 10 antibody-negative pigs aged 3-6 days
were immunized with 2ml/head intramuscularly at the back of the ear. A control group of 5 pigs was also immunized. After 14 days, a second
vaccination was given. Fourteen days after the second vaccination, 5 pigs from each group were selected for blood collection to measure neutralizing
antibodies, and at the same time, they were challenged with the virus. The remaining 5 pigs in the immunized group were continuously blood collected
at 21 and 28 days to measure neutralizing antibodies. The results showed that the inactivated vaccines of G9-C1 and G9-3-HB strains provided 100%
protection against challenge, and had high neutralizing antibodies, with antibody titers above 1:95.

k %k %k %k

s 4L | 8RR | R | RIS
e K1

o] — ]
g e "] .| [
5 o % - GO-CItk | 1:95~1:406 | 100% GI-4#k
2 o B 6
€ - G9-3-HBF | 1:645~1:1218 |  100%

0 jic A 1:2~1:6 5/5 i

(I] 1I4 :!ﬁ,14 ZHR21 =52
%% 5 X (Days post vaccination) %E ISR E (Days post vaccination)

G9-C1#k. G9-3-HBYE i Gt RUR A 45 2R G9-CIFk. G9-3-HBIR Kk 12 vy X 4 H Al $2 4 100% fr 3
Evaluation results of immune effects of G9-C1 strain and G9-3-HB vaccine The inactivated vaccines of G9-C1 strain and G9-3-HB strain can provide 100% protection for pigs
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IV. Establishment of Detection Methods for Porcine

Viral Diarrhea
1. ¥BERERPUERMN I RESL 1. Establishment of antigen

detection technology for porcine diarrhea diseases

2. JWEREIEIRZIR iR E R E T 2. Establishment of antibody

detection technology for porcine diarrhea diseases
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1. Establishment of antigen detection technology for porcine diarrhea diseases

BB =EEERY PCR K (PEDV-PoRV-PDCoV) FAM-Cy5-VIC
Establish a universal triple diarrhea fluorescent PCR technology (PEDV-PoRV-PDCoV) FAM-Cy5-VIC

Amplification Plot

ARn
8 8 8 3 B 8 E B ¢ B
- 8 B 8 8 8 8 8 B 8 B8

EPoCcov B PEDY M PoRv

R 1R

Standard Curve

¥=-3.352 logx+39.542 R>=0.999 Eff%=98.7§1
y=-3.491 logx+42.308 R2=0.999 Eff%=93.390
y=-3.561 logx+42.028 R™=0.999 Eff%=90.899

M Porv M PEDY EPDCoV

o33 5 E AY2

Amplification Plot

PDCoV

Z 4 & B /. @4 8 W 2 = M ®» W W ;W M ¥ __B_0

Rl

EPOoCov MPEDY [ PoRY

Amplification Plot

ErDCov M PEDY M PoRY

PR E 3R
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REAS

TaqMan 2 x Mix FR&
LRSI F (10 pmol/L)
TFilFsI¥a F (10 pmol/L)

&t P (10 pmol/L)
ROX (50x)
RNase-free 7K
=R

B BE (°0)

Faets 95
T 95
1B K/ 60

& (nL)

10
0.4/0.5/0.4
0.4/0.5/0.4
0.3/0.3/0.3

0.4

4.1

2.0

[T 37

5 min 1
10s 1
30s 40
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2. Establishment of antibody detection technology for porcine diarrhea diseases

IsA (S/P)

B 37 PEDV IgG/IgA HiSt&in A iE

B Establishment of PEDV IgG/IgA Antibody Detection Method

4% PEDV IgGHiMe N SiEShilitie a5 S 298.33%
kDa ‘& "f\{“ ‘@’

The consistency rate between PEDV IgG antibody detection
and virus neutralization test was 98.33%

s PFiiE

BRE BRI Rt
B8R 19G fafd | FEE 53 0 53
iR BEME 1 6 7
21T 54 6 60

PEDV-SIERBEFEHAIGEE
Identification of PEDV-S1 protein after

expression and purification

W

PEDV IgAfRIBIE NI SE@ it SRFEE
The consistency rate between PEDYV IgA antibody

detection and commercialized test Kits

FRERK

P 4k AR A

==

G IDEXX PEDV-S1
7828 0.016 0.028
7829 0.733 0.856
7830 0.030 0.038
7831 0.011 0.109
7832 0.030 0.049
7833 1.568 1.389
7834 0.559 0.612
7835 0.025 0.008
7836 0.022 0.015
7837 0.865 0.973
7838 0.038 0.060
1 375 7839 0.016 0.056
7840 0.554 0.601
1-1 0.039 0.056
1-2 0.063 0.086
2.1 0.651 0.568
o 0.294 0.370
3-1 0.771 0.693
55 -0.016 0.008
4-1 0.102 0.096
4-2 0.023 0.049
= A I 7 1.980 1.756
JE% A7 L -0.106 0.144
BC6-A3 2.054 1.988
BC4-A9 1.078 1.115
BC5-A17 0.688 0.732
BC5-B5 1.902 2.021
BC4-BY 0.326 0.228
BC6-B14 0.412 0.305
BC4-C3 2.030 1.973
BC5-C3 1.525 1.651
gt | BCS-C4 1.409 1.328
# BC4-C8 1.254 1.269
BC4-C9 0.199 0.201
BC4-C10 0.527 0.663
BC5-C1 0.638 0.725
BC5-C2 0.258 0.246
BC5-C3 0.924 0.886
BC5-C4 0.364 0.315
BC5-C5 0.727 0.831
BC5-C6 0.497 0.502
NC 0.094 0.073
PC 0.552 0.606
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2. Establishment of antibody detection technology for porcine diarrhea diseases

B JB3I7 PoRV IgG/IgA HiibtSimzAiE
B Establishment of a method for detecting PoRV IgG/IgA antibodies
PoRV IgG/IgA SIS MIAAIR. BRURNSSHSPIRNTEE

M1 2 3 45 6 7 The consistency rate between PoRV IgG/IgA antibody detection kit, commercial kit and virus neutralization test
s BRI
o PEME BEME 2it
1okl PRt 55 1 56
=l mmitiEfE | PP 2 2 4
s —35kDa R IIL:}\}L-'_ 27 3 60
| | E@RGHE| e 56 ! 57
o —20kDa g FE l=as 1 2 3
= —17kDa 96.67% Bt 57 3 60
= EIEF TeA $R0E | pEM 54 1 55
ol R R 3 2 5
PoRV-VPSEEFAALELE 93.33% it 57 3 60

Identification of PORV-VP8 protein
after expression and purification
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Introduction to China Animal Husbandry Industry Co., Ltd
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Q 1. ABMER1. Company Overview

— < T =
rert | BF TAEALBA AR

CHINA ANIMAL HUSBANDRY INDUSTRY CO., LTD.

P EDV RS EIR AT RETEN TS (EH) BATT1998FRMER AL AIREIEIRABO) AT, IREF1999
F1H7HEL®BIES3ZT M. China Animal Husbandry Industry Co., Ltd. is a listed company in the agricultural and animal
husbandry industry, controlled by a central enterprise. It was exclusively initiated and established by China Animal Husbandry Industry

(Group) Corporation at the end of 1998. Its shares were listed on the Shanghai Stock Exchange on January 7, 1999.

pk 3 B HA: 1998412H25H
Date of establishment: December 25, 1998

£ ™ B E: 1999F187H
Time of listing: January 7, 1999

iR EfH R PR ®D
Stock abbreviation: CAHIC Stock

g Z£ ¢ #3: 600195, SH
Stock code: 600195, SH

?- & A2~
G iﬁHIC
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CHINA ANIMAL HUSBANDRY INDUSTRY CO., LTD.

1. 288ER1. Company Overview o |

AEREERATHEERERS
N H & W RNEURHERAD g
Full name of the company: CAHIC Industrial Co., Ltd ':l:' RV EREFSRALS
/& E.I Idrﬁ *Ij'-{: I:F !I:i ﬂg 18 (600195) N/ADE CHINA'NATIONAL AGRICULTURAL DEVELOPMENT GROUP CO.,LTD.
Company Abbreviation: CAHIC Stock (600195) ‘
B R & e FENIRSERRAH 2
Exclusive sponsor: China Animal Husbandry::mstry and Commerce Group Co., Litd F- q: #k :#;- Jk. ﬂi f’)ﬁ F&'ZA\ '&1]
@ CHINA ANIMAL HUSBANDRY INDUSTRY CO.,LTD.

L iF = 6 A RERIVEREREBEIRAE

Actual controller: China Agricultural Development Group Co., Ltd

rRYBRI SRR : 10.21{2B& Total share capital of China
Animal Husbandry Group: 1.021 billion shares

— &
M2014E1B1EE, SBRERREREER R ENETE
Since January 1, 2014, China Animal Husbandry Group has been
managed as a secondary enterprise of China Agricultural

Development Group

< % 4
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fﬂ)ﬂ{*ﬁtﬂﬁshing industry
LAUmiss, KreminL., &WiRS HE
Focusing on deep-sea fishing, aquatic
product processing, and fishery services

MARBRIRIERIGET, NE—=

2, FEIRIAZRERERBBIRAE]

2. China Agriculture Development Group Co., Ltd

ﬂ’!l.k*ﬁt*Seed industry sector
AR S E

with a focus on crop seed industry

g*ﬁ}uﬂ'ﬁtﬂAnimal Husbandry Sector
AR A E SR DRI EIR
WaEpfRF= WA E
Focus on animal health products and animal nutrition products in
animal husbandry and animal protection industry

N

CNADC

HERE V‘!
R C:A

P ok 2 Ak AR A A AN E]

&ﬂﬂﬁ%ﬁiﬂAgricultural Service Secton]

DARINAEtE, Rip, RIUTRE, WREKREMNKR™
GRfREELSE I the fields of agricultural machinery and
equipment, farms, agricultural engineering, agricultural
resources, and the supply chain management of agricultural
products

=k, BRRPIHRIESIEEREENZS oA RIVERThe four major sectors span the fields of agriculture, animal husbandry, and fishery, and run through the

primary, secondary, and tertiary industries. They are the most comprehensive diversified agricultural groups in terms of service functions among central enterprises
SEEMBE-REWITR, EIR3REHTAR, ERIRTEE12752 A The group currently has 17 secondary enterprises, controls 3 listed companies, and has a total of more than 20,000 employees on the job

iy fude
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Positioning
mission
vision
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RERAZEFARESKEESZERIEEENE——REARWAEEZEIAIRREBIChina Agricultural Developmént Group is the only central enterprise directly managed by the

State-owned Assets Supervision and Administration Commission of the State’'Council, with.agriculture as its main responsibility and main business

REREZERAER MR 2=IEERNGESIRSEE,.ERS =R RETEZRPA. F£1ZEChina Agricultural Development Group should become a comprehensive service

provider of the whole industrial chain of modern agriculture, and practice as the national team and main force in serving the '"three rural issues"

PEREZEBERARIIAA. I CHERRCRZERI

China Agricultural Development Group should become a leading enterprise in agricultural modernization, industrialization and internationalization

CHINA ANIMAL HUSBANDRY INDUSTRY CO., LTD.
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CHINA ANIMAL HUSBANDRY INDUSTRY CO., LTD.

Q 3. 13dkitl{sI3. Industry position @ 7
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RRE®, DRAMSERRAER . MRS, <) E 35
MW, PEARRST, DERSLH. FPHULS .
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- ExRAIME RSl

* National key leading enterprise in agricultural industrialization

RAME . AEE

*
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- ENRENSEREYH BRI
.+ The earliest research and production institution of veterinary
biological products in China
. BEXMERh R E R ERERE B
' ¢ The designated production enterprise with the most complete
vaccines for major animal disease prevention and control
- KEFRESHERLEFTRI

) *  The first compound vitamin manufacturer in China

FHEERSAMLA

MBMERARE W %;

st R

e
AT R

3t e gl 5 6

s Noe nsd
5

o EEE T 303EEY
. * __Top 30 enterprises in China's feed industry

- ERNRERANSAERFITESIE~ Bl e —
*  One of the largest producers of veterinary drug raw materials and
premixes in China

il % 4
5 Like



Q 3. FIkith{3. Industry status

EixF: hinixR6E. SIIESS
- ARG ol g Focus on: Animal Health,

Vaccine, chemical
medicine, feed

Animal Nutrition

Animal Slaughterin
= — —————————— >
husbandr g and Coniume

processing

Livestock
resources
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O 4. FE=V5Z54. Main business

et ﬂl
L EmER
‘,’-“‘ Ej = an

S Veterinary biological products
B4
RiEom pas
Animal ERtF%m
ﬁ* health producis Veterinary chemical drug
Two L | R
f' : ""l IIII A ' Feed and feed additives
e nima ] i
major nutritional
pillar supplements
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5. &F=Eith: 224, HPEHTA, LHE84, A1

5. Production bases: 22, including 7 for raw medicine, 8 for chemical medicine, and 7 for feed

WWFRMFIEMTIERRAE KEESHLE
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vaccines help prevent and
contro anlmal diseases accurately!
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