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Clinical Research on Viral Diarrhea in Pigs and Development of Technology
for Its Prevention and Control




1. EREMECEDRSERESERES

Analysis of Experiences with the Prevention and Control of Viral Diarrhea in Large-scale Pig Farms in the Past Two Years
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20 Statistics of on-site services of diarrhea prevention and control by technical team of Keqian Biology from January 2022 to February 2024 1
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From 2022 to February 2024, the technical team from Keqian served large-scale swine farms a total of 1650 times, including 181 times (11%) for on-site
treatment of diarrhea.

BiaRFZSEEEDE22F108-23F38 . 2023F108-2024F28 , RRZBEERAKRES &M,

On-site services were provided mainly from October 2022 to March 2023 and from October 2023 to February 2024, suggesting a high prevalence of diarrhea
during this period of time.



Analysis of Etiologic Factors

RIRISIE @s
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ERE 2 EEEES & RFIE

Epidemiological characteristics of diarrhea in the past two years

> BRPERBEHERANAERFEIBEDE

The disease occurred primarily in the period from November 2022 to mid-April 2023

> SHEE. BREFEETEX, FEFERETCERS (80% L)

They were closely associated with newly established herds and quietly isolated production herds, and resulted in a high

mortality (more than 80%) of piglets in farrowing houses.

>  IEREREES SR, ol thPEDV S-indelf1PDcoVEYIRE & R 1E R

In clinical gestation houses, diarrhea and abortions occurred with mixed infection with PEDV S-indel and PDcoV detected.




1. Bip RSB HIRE

Losses Due to Diarrhea in Swine Farms

13 ES R e
Mortality-culling rate Service frequency Percentage
5%LAT o
Less than 5% . 6.25%
5%-20% 17 13.28%
20%-50% 69 53.91%
50%kA £ o
More than 50% 34 26.56%

IEm#%E (7kgkl L)

Percentage of pigs meeting the
requirement (more than 7 kg)

70%LA £
More than 70%

50%-70%

30%-50%

30%LATF
Less than 30%

EHERBERHYS

IR
Service p el
fre ercentage

quency
8 6.25%
32 25.00%
75 58.59%
13 10.16%

> —BREBEAES, 80%U LHERIEERET20%, —FUALEPE20%-50%,

Once outbreaks of diarrhea occurred, there would be a mortality-culling rate of more than 20% in more than 80% of swine farms, and the rate fell

within a range of 20%-50% in more than half of the farms.

> 1E70%B9%E 3% B % IE R E ST 50%,

The percentage of weaned piglets meeting the requirement would be less than 50% in nearly 70% of swine farms.



4.2022-2024F X ERE e
Major etiologic factors for diarrhea from 2022 to 2024 W

HE &% PRRSVER S M 3K TR
Porcine reproductive and respiratory syndrome
virus (PRRSV) or cold stress

PEDV S-indel/PRoV/PDCoV %3 4_70/0
PEDV S-indel/PRoV/PDCoV

14.4%

45.2%
BEEESEIM, \BEREN
BEIKRE (HFI0%)

Breeding stock pigs were introduced from multiple sources and

2023
- EERZE

\

. Etiologic factors for diarrhea

.

19.5%
SRAERAE, (BB VHECTEIIET
28)

Incomplete cleaning and disinfection of the house (cycle threshold (Ct)
. . . e 0
value still below 28 after partial cleaning and disinfection) . 0

SIMERREZEEWSINGS

Viruses were introduced into breeding vehicles and pig-selling vehicles

not tested before entering the herd

Insufficient isolation and domestication (less than 30 days)



2.2022—2023F T EHS M TR LR © m—pa-
Detection Rates for Major Pathogens of Viral Diarrhea from 2022 to 2023 %%

EHERBERHYS

ium

.  30.20%
RVA 63.97% ’

> HRTHESE (PIDV) RERKALTEM, BRARE, BEORE

peoy NN 3 85% EEE—EREXR,
The detection rate for porcine epidemic diarrhea virus (PEDV) remained high. This virus was strongly
PDCoV -4_?1?3:“ pathogenic and considered the first etiologic factor for diarrhea in swine farms.
> RBRR%ES (PRV) NIEHERRS, MBS EREE,
Tev | H}gﬁ The detection rate for porcine rotavirus (PoRV) was highest. This virus was prevalent in PoRV-
positive farms.
pre. - 00k > ESERHS (PDC0V) RFHEFEIEM,

The detection rate for porcine deltacoronavirus (PDCoV) continued to increase.
0.00% 20.00% 40.00% 60.00% 80.00% 100.00% . . .
> RBEFEBEmNK (TGEV) AREXIERIT,

12023 RAG & = W 22022 R I8 = Transmissible gastroenteritis virus (TGEV) spread regionally.

On-site detection rates in 2023  On-site detection rates in 2022



SERITHEESS FRITRFSR
Molecular Epidemiologic Analysis of PEDV

2023 £ 3£748473 PEDVEB 14 4 G i# 1T S1E E N 5 5
A total of 748 PEDV-positive samples were subjected to S1 genetic sequence analysis throughout 2023

WEFERERBGCI-1SHKAEBNREZNRITSHK, SLEEET4.6% (5584%%) , HIXRZGI-bEHRGEL13.5% (101#%) .

S-INDELS#x S EE11.5% (86#k) . LHES#xGE0.13% (14#x) . HE Sk GEL0.21% (24K) ,
The results showed that the Gll-a strain was the most dominant strain at that time with a high percentage of 74.6% (558 samples), followed by the GlI-b

>
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strain accounting for 13.5% (101 samples), the S-INDEL strain accounting for 11.5% (86 samples), the classical strain accounting for 0.13% (1 sample), and

other strains accounting for 0.27% (2 samples).
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5. MRNMEREEMEF L ——ITDEDE e

100-Point Scale for Early Warning Assessment of Diarrhea in Large-scale Swine Farms J g
ronso e P TR e
RN ., G SRR ERHT S
N zme | ewe | e LR e > SRS > ALk R e i 1

12 vehicles 1o pigs

. Biosafety Cleaning and disinfection of pens and
> BEEE houses

Structure of the pig herd > EEEHE

> ¥FHE/IEE Management of farrowing houses

i: Production rhythm/management > BEFDE A

. > EERER Non-routine and routine monitoring

Maniiement of breeding stock pigs > ﬂgﬁﬁi%ﬂ“fi
- > BHRERE

Emergency treatment of diarrhea
Immunization with vaccines

B SRAE
Interpretation of results
#/n BEEmM#HS (1)
%) HFEBR REFER Number of key
Score Compliance Risklevel | sub-items with a
a gt e . (points) full score
- B HEEIMNXBRFEIHNEEK
oo >80 Complying with the requirement for a total score and thelff X, k& HE=18
L - requirement for the number of key sub-items with a fulllLow risk Number 218
score
@Bﬂiﬁﬂﬁfﬁﬂ*%lﬁﬁﬁﬁs%* I:P%mllﬁ 1OS§£§<
omplying with the requirement for a total score and the| .
60~80 requirement for the number of key sub-items with a full Intermediatef18

y risk 10<Number <18
score

BESOAREXRIFAIHEERAET—IN

<60 Complying with either the requirement for a total score or[&= X B #HE <10
the requirement for the number of key sub-items with a full|High risk Number <10
score

— The fn s (8. o . e is 10




512023 F F4ZF ER S TR ITFE T
Assessment of Diarrhea in the 4th Quarter of 2023 Based on the 100-Point Scale

> 023F10R M2 MBEAE DA RES TS, 8053 ESEK69.5% (64/92) ;

92 large-scale swine farms were scored for risk assessment of diarrhea in early October 2023. 69.5% (64/92) of them were scored 80 or higher.

> WEFLREIHER, BERBE: KEF29% (8/28) ;
Swine farms with a score of less than 80 were tracked. The results showed that large-scale farms where diarrhea occurred accounted for 29% (8/28).
> WET0FHERER, BNHENESnRE,
Swine farms with a score of more than 80 were tracked. The results showed that diarrhea occurred in 4 of them.
> BEARRRIN: FEABRFEES, FEFRIELTCEETI0%, FEREBEHMETBEE, MBEERS,

Diarrhea onset manifestations: The mortality was less than 10% in piglets aged a large number of days with diarrhea in farrowing houses, and pregnant sows presented with diarrhea, accompanied by abortion in
individual farms.

MR REEBEBFRERAEFFFRFARERABFFREESF R BEREBEBRESAEEZE AR ERBEREBRERBEBEEBBREBE BB BB EREEER AR EEBE R RE®BEBRESRE=ERBRE®BSEEERBERB®SREERFG=EEZE®RB)FERE=R=EEES

1 2 3 4 5 6 7 8 9 1011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768697071727374757677787980818283848586878889909192




5.2 #in B BB RIEH

Measures to control diarrhea in Swine Farms

EHERBERHYS

REizHiEE 3IR EHIEE (GEAR5%LT)

Control measure Service frequency Control duration (mortality-culling rate of less than 5%)
ERASI0—% KB 19 12-35K%, Fig22K
Administration of a dose of an activated vaccine to empty sows A mean of 22 days (range, 12-35 days)
BRIEXK -
Administration of a live vaccine + an activated vaccine + an activated 69 716X, FHNK

vaccine to the entire pig population Amean of 11 days (range, 7-16 days)

ER2XX -
Administration of an activated vaccine + an activated vaccine to the 28 6-20K, FH14X
N A mean of 14 days (range, 6-20 days)
entire pig herd
IR 43 10 K 3K 9-25%, EH12X (B1Ma31TBEBRIEE)
Exposure of healthy pigs to feces or gastric contents from infected 12 A mean of 12 days (range, 9-25 days) (recurrence in 1 farm
pigs plus an activated vaccine + an activated vaccine after 3 months)

> IEFREIERE: EMEACEGZHNFSHEREMEBERN., SHERK, RoASSIIEREERN, #imi
DEBNEE,
Clinical data showed that accurate testing and appropriate immunization were able to achieve effective prevention and control of viral
diarrhea, and then reduce the mortality-culling rate in large-scale swine farms.

12



6. EEMEHMRARF X ——PEDVE R KR E

Development of new technologies for diarrhea prevention and control ——PEDV Subunit Vaccine

P RKKE: 4g)L

Expression level: 4 g/L

EERTESHER

Free immunization

1.1 CHOERZRAFSE

1.1 CHO cell expression system establishment

1. 1(1403&35@&;5@%?%&@@ -
L‘Eﬁl:l* \ S— ’; LT ® el gy
— o /N
mﬂ‘_‘.—.:é,;--.mg’:'I e Tooem WorB e} f-_"')_w
Coll bpaking m
A B =
L = \
o { ;
o [] .."J "'.\ 'ﬁ:nm
— ‘m- CCCCC
e WL '
i'.'l ['i I."‘_
ulrns.m = , JUL

Indicated forsubcutaneous needle-

o WA “
[

EHERBERHYS

Pl:lfme B(IOSt
>
“ N T | |
Days () 14 24 31 45 59 73

I i o F0 0 48 28491 42

Serum neutralizing antibody (Nab) titer determination

AJ1102
FHEES
Piglet No. 14d 24d 31d 45d 59d 73d
1 <1:4 1:64 1:128 1:128 1:128 1:91
2 <1:4 1:109 1:128 1:161 1:141 1:128
3 <1:4 1:128 1:150 1:181 1:161 1:141
4 <1:4 1:51 1:128 1:181 1:128 1:109
5 <1:4 1:51 1:128 1:80 1:128 1:109

13
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Etiology of Diarrhea Caused by PoRV
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> MiEEF: KIBVPOEB#ITHEF, EMEXEDAOMINEEF(A/B/C/E/H)TT AR IE

Serogroups: Grouping was carried out based on VP6 proteins. At least 5 serogroups (A/B/C/E/H) have been shown to infect pigs.

VP6 .
oA @ MiEH:
= Serotypes:
. 3 (Glycosylated)53 Rk 273 A~ G GEY R #EVPTE B ;
Classified into into 27 different G types based on VP7 protein
(Glycosylated);

> &k #EBVPAZE & (Protease sensitive)$> 5k 37% A [F PR

e ¥:w- Classified into into 37 different P types based on VP4 protein
B ‘(Protease sensitive);

. @000 0 0
.2 aa-substitutions Rotavirus B

BRI FAGRIPXL A2 R Giw e BpkLRs

Currently binomial nomenclature for G and P is used to
determine the strain type8

N
4 Y
. o X \{7, ‘I‘ o rotein
LI i) GIfL&
P serotype Oy :v G serotype

> BREE: KEBVPTHVPINZERFY5RABCEERNPERE

Genotypes: Classified into different G and P genotypes based on nucleotide sequences of VP7 and VP4

14



7.2 PORVIE{L4F 1%

Physicochemical Properties of PoRV

> MRIRRNDE, FEK;

High environmental resistance and long survival;
> ERESAESRRAER,;

Not disinfected well by commonly used disinfectants;
> -8B IR IFHE 5 R,

Piglets aged 1-8 weeks were susceptible;

> 1-2BRFEBIE TR %NES;
The mortality of piglets aged 1-2 weeks was about 15%;

01}'3“
@%
B RRERTT S

52 /%755 BUR/ KT
Resistance/survival Sensitivity/
inactivation._
#EMER i
Feces were resistant lodin
to high temperature odine
60°C, 30min 95% & 15
pH 3.5-10.07 = 95% alcohol
Resistant at pH 3.5-10.0
25°CTEEINA AL : mELME RS
_Surviving for 9months at 25°c " Hypochlorous acid (HOCI)

> AR LERRE, HCRERE, ESBRBETUREREERE;

In piglets aged 3 weeks, symptoms were less severe with a low mortality but would lead to lameness and slower growth;

> IFBENFELEFBENFRES R,

Piglets from primiparous sows were more susceptible than piglets from parturient sows;

> BEFEBIMBNAEEHER0%-100%, —BERRUBESFERE, HLLFEK,

The serum antibody detection rate in adult pigs was 40%-100%. Once they were infected within this virus, infection occurred every year thereafter,

indicating that this virus is difficult to remove.

15



7.3 PORV 23 it bRk = B

Clinical manifestations of PoRV infection

ExB &
Days of age at which the
disease occurred

1BRA
Within 1 week of age
1-3@ %
1-3 weeks of age
3-8/
3-8 weeks of age
SRS L

More than weeks of age

737278

Clinical symptom

IX0t, KFNEFEHEEHIR, Bk, HE

Vomiting, watery or yellow-green/yellow mucoid feces, dehydration, emaciation

IXit, HEMAXGE, ERARE, —RESE1-3XTIKE

Vomiting, yellow mucoid or loose feces, mild symptoms, usually recovery in 1-3 days of isolation
HBNRFRERE, ARIEE, KSR, FECXENRE

Yellow or dark green loose stools, short onset, quick recovery, a relatively low mortality
HENREBEIKBHIEE, —BRAEIE

Yellow/grayish green or cement-like feces, usually not lethal

Mortality

&= 9iX100%
Up to 100%

10%-50%

10%-30%

<5%

16



7.4 PORV# FRITHRZ e
Molecular Epidemiologic Analysis of PoRV @%

RVA R Yo L sdkiisse
30.4% 441
381
17.1%
222
6.2%
20 169 10 32% 4% | I
0 16 1.3% 6% .
som 2 2 m W

G12 G2 G1 G11 G26 G3 G4 G5 G9

20232 F 12550 RVABEEH RFTVPIER N For, HoGIWE HEE351% (4418k) . GHIE

B GE630.3% (381%%) . G4IEE SEE17.7% (222%K)

A total of 1255 RVA-positive samples were analyzed by VPT gene sequencing throughout 2023. Of the subtypes detected, G9 subtype
accounted for 35.1% (441 strains), G5 subtype accounted for 30.3% (381 strains), and G4 subtype accounted for 17./% (222 strains).

17



8. PoRV Bhiz i R & ——PoRV E&HE 5
Development of new technology for PoRV prevention and control —— PoRYV live vaccine %

ﬁﬁﬂﬁérrlﬂﬂﬂﬁﬂA

> PEDV-PoRVEXBER BN E—P R A S WS RIF

Evaluation of the efficacy of the PEDV-PoRV live vaccine--neutralizing antibodies and protection against challenge

Challenged control group

** 1045TCIDy/ 3% 5
_ I | — TR

120 - ns 1045TCIDgy/ dose
100 - 1 1050TCIDgy/ 5k
% "" 1050TCID5q /dose
— =1 105TCIDsy/3k %

80— T 1055TCIDgy/ dose

i — KENEA4

60 —

PoRvH FllI$ifk

Neutralizing antibody against PoRv

——

40

20

A: 1045TCIDg/ sk E R G 4H; B: 1050TCID; /LB E R R A,
A: 1045TCID5o/dose vaccine group; B: 105°TCIDs5,/dose vaccine group;
0 ==

C: 1055TCID;/ kG RZRA; D: WEXMERA
C: 1055TCID5y/dose vaccine group; D: Challenged control group

> ZEERELI0TCID, /R EREEE > ZEIERELI0TCID, /LR ERRFENESE
Fr = 47 & P A0 S 8 2K = B ol iR B R AP AR ITT 1R 80%K LA LR IF 2,

Neutralizing antibody levels in piglets from sows immunized with the vaccine at a The vaccine provided 80% or more protection in all piglets immunized at a dosage of

dosage of 1059TCIDs,/dose can achieve protection. 1050TCIDs,/dose after challenge.
18



8.PoRV FFiz i RF X ——PoRV XE&EH @3

Development of new technology for PoRV prevention and control —— PoRYV Inactivated vaccine

> PEDV-PoRVZEX R ER E R R IF L5 R IR ARERREE

Immunization duration and cross-protection with the PEDV-PoRV inactivated vaccine

2257 F1A GRBIEE)
S L % Group 1 (pilot vaccine)
(FEFh5E) - 180702 150 « ns #248 (LHBEE)
1754 (Active immunization) 180703 A Group 2 (pilot vaccine)
1504 — TENRA — —F 38 (SRERE)
Blank control % ns Group 3 (triple live vaccine)
— —

F4H (ZHERHE)
Group 4 (triple live vaccine)

1254 group

= o
S G
| |

NEREN

PoRVep #0144
Neutralizing antibody against PoRv

100
B5A (MEXNRA)
754 & Group 5 (challenged control group)
50 i E64E (WEx®A) Group 6 (challenged
-
a5 o 75 — control group)
H&
0 T T T T T T T T T &
REERT 7 14 21 42 60 90 120 150 z 504
Yl JE IR (HD =

Time after immunization (H)

Neutralizing antibody against PoRv

- 2504 25_
5 o] | R 538 o oo
ﬁ% - (Passive immunization) ol ;:;;WH 0- = -
RE o PoRV JSO1#% PoRV HNOG#k
8 & i N PoRV JSO1 strain PoRV HNOG strain
S g 00 GIE G55 #
= B G strain G5 strain
% 50
> PHRBRXFIFERER: ZEENIBEGREPIHHSHE

-IJ' léll 21(‘0) 28(‘7) 35‘(14) 42(‘21) 49&28) . EAB
FROR DEXR) 7, GhEE—RANDPHESEEN.

Piglet age (days after weaning)

RVILIF I AL 8
RV antibody change neutralizing capacity against G9 and intermediate virus-neutralizing capacity against G5. 19

The results of cross-protection by neutralizing antibodies showed that the vaccine had high virus-



9. PDCoVE RIEMEXEITREK -
The First PDCoV Outbreak Occurred in Large-scale Swine Farms @

HRERBEMTS

> 014528, RERZANRYBIITREELROBEEHRD, KRG —MEBFHREPIOV. TCVAPRIE
%, BRRREFENES, RARARRA: ESHRPTLULNEPICY

In February 2014, in the diarrhea samples sent for testing, the Ohio Department of Agriculture laboratory found a swine farm that was not infected with PEDV, TGEV and
PoRV, but had the same severe diarrhea, and an in-depth study revealed that PDCoV was detectable in the diarrhea samples.

> 8 1ER2014F K, EEHE 202 1IN & SEPDCoV
By the end of 2014, PDCoV was detected in more than 20 U.S. states.

Table 1. Detection of porcine coronavirus HKU15 and porcine

DeteCtio n Epsii?r;(i}igiarrhea virus in samples from pigs on 5 farms in Ohio,

Map 2. PDCoV: Cumulative Confirmed and Presumptive PDCoV Positive Premises since June 5, 2014

- No. samples positive/total samples tested for AK
a n d G e n et I c Porcine coronavirus Porcine epidemic R
- - Farm no HKU15 diarrhea virus
Characterization of I Ei] ori2
- NV
Deltacoronavirus : o i )

i i i 5 77 17

I n P Ig S | o h Io | *Porcine coronavirus HKU15 was detected by reverse transcription PCR.
Porcine epidemic diarrhea virus was detected by real-time reverse

U SA 20 1 4 transcription PCR. The samples consisted of 42 feces and intestine
, samples from pigs with diarrheal disease.

1Of the positive samples, 3 were from piglets. H

Leyi Wang,' Beverly Byrum, and Yan Zhang'

$0Of the positive samples, 2 were from piglets.

PDCOV Confirmed Positive and Presumptive Positive FL
Premises since June 5, 2014 (confirmed/presumptive)
Created: 03/18/2015

PR and USVI

WWw. aasv.org

20



10. PDCoVEFE KT ZFH
PDCoV was Widespread in Mainland China

RIEAZ T EUE . 13.61% (3828/25977)
Most recent statistics: 13.61% (3828/2597

s

Dong et al, Emerg Infect Dis, 2015
Song et al. Iransbound Emerg Dis, 2015
Zhang et al, Prev Vet Med. 2019

,m ,,,W;}"

~

PDCoV#i SR PE 2R /1 F10-33%, EHAFEMEREE
BT RRMEER

Positive rate for the PDCoV antigen fell within the range of
10-33%. However, the positive rate for the antibody was

significantly higher than that for the antigen.

- J

4 )
PDCoV5SPEDV. PoRVEYFER LR EiE

Co-infection of PDCoV with PEDV and PoRV was

commonly found.

\ J

i o] EAM 20045 (RF B S5 4 G P42 U E A
PDCoV

PDCoV was detectable in diarrhea samples saved
\_ from 2004 )

© e
[P

BHERBERTTS
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1.0 E. ZHREETPDCoVE =AM iﬁs“

Frequent Recombination of PDCoV Strains in China and Southeast Asia

P
= '%tﬂ] i IZ R ERRERTTS
Countries and regions

BHIPEIER (8%)

o et i — - Early Chinese lineage (8 strains)
Colored ranges B EERIXEERPEER
B china
L SITES =

I usa SEER (H) oS .

Hait USA lineage (74 strains) No recombinant strains were detected in the
B Pe early Chinese lineage and USA lineage

Japan:
. South_Korea e - N L e e e =
B Viet_Nam [
I Thailand T‘E
M oo % hEER (1084)

% Chinese lineage (108 strains) h E & Z P EH S H68%, EE

B recombination strains ..

-t TN
_ & 68 recombinant strains and 40 non-recombinant

strains in the Chinese lineage.

e RALERPEASHKAMNE, EEESHKA2
RETER (25%)
Southeast Asian lineage (25 strains) HE

22 3 recombinant strains and 22 non-recombinant strains in the

Southeast Asian lineage. 22



BUmEERNARBEITPDCoVI g EREARKE

More strongly pathogenic Southeast Asian PDCoV may have spread to China.

100+

504

% of permuted trees

i)

Position
— CHN_GD_2016 =— Vietnam/Binh21/2015

CHN_GD16_03:2 5 CHN_GD_2016%0Vietnam/Binh21/2015&
A3k, CHN_GD16_03ESZENFINSHMmSHKER
BEEME, RrEESKRUBERERI R

CHN_GD16_03 was recombined from CHN_GD_2016 and
Vietnam/Binh21/2015, and the sequence of CHN_GD16_03 after S

showed strong similarity with the Vietnamese strain, suggesting that the

Vietnamese strain has probably spread to Guangdong

0 " 10000 "~ 20000 " 30000

4. . luby 2021 | Volume B | Article

}frontlers July 202 ume B | Ari
in Veterinary Science

Genetic Characteristics and

Pathogenicity of a Novel Porcine

Deltacoronavirus Southeast

Asia-Like Strain Found in China

Hejie Wang ™, ¥ibin Qin®', Wu Zhao ¥, Tingting Yuan', Chunjie Yang', Xue Mi',
Ping Zhao', Ying Lu’, Bingxia Lu®, Zhongwei Chen?, Ying He?, Cul Yang?, Xianfeng Y7,
Zhuyue Wu?, Ying Chen’, Zuzhang Wei ', Weijian Huang' and Kang Ouyang ™

Vet Med 5ci. 2020,6:854-859.

(o0 ﬂ)’ 3 e
w%
ﬁiﬁ{hﬁ%ﬁﬁﬂﬂﬁﬁﬁ

,,,,,, ium

Emergence of Thailand-like strains of porcine deltacoronavirus

in Guangxi Province, China

Haixin Huang®? | Yanwen Yin® | Wei Wang®® | Liang Cao® | Wenchao Sun'?

Kaichuang Shi® | Huijun Lu? | Ningyi Jin?
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g 1E220245E18, GenBank¥iBh B XA

m215%PDCoVEERAAHF
As of January 2024, a total of 215 PDCoV whole genome
sequences have been published in the GenBank data.

=
1

1 2021- 203 F PES ESHELIRIR
:\—;Eﬁﬂaﬁi

| Chinese isolates gradually approached Southeast

_: Asian strains in 2021-2023.



Typical Cases of PDCoV Infection Causing Diarrhea and Death (domestic cases)

12. PDCOVR 3| 2185 . ECHMERA (HRRM) mﬁ, f

i ﬁﬂﬁﬁrT'EIILTEHﬂ‘A

> MACR¥Em, 20155 K& ERE5 (PEDV/TGEV/PoRVIZ A BATE),
PDCoVPFA 1%

In a swine farm in Hubei, diarrhea (negative for PEDV/TGEV/PoRV) occurred with a positive result
for PDCoV in late 2015.

> BIEHE. GEBE%AARK, BEERBE™E

The disease occurred first in fattening pigs and breeding stock sows, and then spread to the

farrowing house.

> 20165E1-48 = B{FIETE T 213.1%(1714/13098)
The mortality of piglets in the farrowing house was 13.1% (1714/13098) in January-April 2016.

> IS EIEPDCoVREM 2 5i%86.1%(26/30)
The positive rate for PDCoV in breeding stock sows was up to 86.7% (26/30).
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EHAERBEIRTS
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> MIEJLE 2 IKPDCoVES M ELHEE ,, PDCoVEIEURMER BRNES

The global PDCoV surveillance data in recent years shows that the pathogenicity of PDCoV tends to increase

> BUREERNABMITPICVELXREARKE, LHEMAMEK, ZMiEEN

More strongly pathogenic Southeast Asian PDCoV has spread to China, especially in the south, and surveillance should be strengthened.
> REARBEISEUHRMEPICOVEAN. ERSHEHAME, EXERRFEUHZASHEZEAXNR/N, FRIEAE
BERFNRZX RRIFRF

Despite the spread of highly pathogenic PDCoV from Southeast Asia and the frequent recombination of domestic strains, the variation of the main immunogenic

protein S is relatively small, and there is good cross-immunoprotection between different lineages.

> HEIZEFIPDCoVEY & 4ET
Now is the best time to take control of PDCoV!
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13. PDCoV CHN-HN-2014% & & & 7= S 4% i Te-
Product features of an Inactivated PDCoV CHN-HN-2014 Vaccine W*’”

BHERBERTTS

7 800+ -
RRBIRZRFE
Suspension cultur 600 CHN-HN-2014
with a flake carrier . )

g FREHNLERNEER

S 400+ Immunogenicity varies among strains

<

200- DHeB1-2016
/ 0 L o
¥ b 0 714212835424956637077 849198105
: i 4 ' Days Post Inmunisation

> BiBtEs . HESERE (1089TCID,/ml)

Suspension culture with a high antigen content (108°TCID5p/ml)
> RARREE, @EKRHBD, RREZEES

Few cellular components with high antigen purity in the presence of the flake carrier
> TMiEER. THMEER, M/

Serum-free culture, no cell debris, low stress

> PDCoV CHN-HN-2014EERFHIR B FE
PDCoV CHN-HN-2014 has good immunogenicity. o7



BHERBERTTS

International Pig Digestive Diseases Symposium

PART 02

It P $& 95 55 1 B S B B 12 R 6 10

Clinical Analysis of Prevention and Control Cases of Viral Diarrhea in Pigs




1L ERITHEESHER) ——ERERER

Prevention and Control Cases of PEDV - Background information on swine farms

> BIERE G R R60003k, 7mALERFE200LEE,

A swine farm in Northwestern China designed a scale of production of 6,000 pigs, and had an actual stock of about
9,200 pigs.

> MRASHREE: EES. 2SS, ENSHNRSE, ASKRAER,

The farm was structurally composed of a house for breeding stock pigs, a boar house, a mating house and a farrowing

house for multi-point production. "5 e Mg
P . y - 'f"? 4%4‘:}“ L M;- : | 4 v
> RIHEBA—INEBORER, BEFER, 7 i

The whole herd represented an entire big cycle of production.
> BEE5EREEF—EHXA (KEFH+XEE) Rk, BRIRERSE
BEMERRERFRAT,

The program for immunization with diarrhea vaccines always used an inactivated vaccine + inactivated vaccine for

empty sows, and immunization was not carried out in accordance with the Group's prescribed immunization program.
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Prevention and Control Cases of PEDV - Losses from the disease

2 FITHIE B IR R —— R HIREE R "iﬁs“

> 00ENARIDARIRSEBELAERE, REFBEFELN, BE—EFEAN, 2022518 H8%F%. RGERAEITT2

Diarrhea occurred in sows in the farm's gestation house at the end of November 2021, followed by occurrence of diarrhea in piglets in the farrowing house, and persistent diarrhea throughout the
period, with an improvement in January 2022.

> WR2F2BBRER, (FREIGRZNIRL BERASERENEER, BRIKKEFEES, BRKEERL, BEHRESIHETRIE
40%-90%.
In early February 2022, there was another outbreak. Piglets clinically manifested as vomiting, undigested milk clots in the stomach, fishy-smelling watery diarrhea, serious dehydration and death.
The mortality in a single house reached 40%-90%.

3872/1532/4290
BETH%IT (12B-38) ( )
1000 - Statistics on pig deaths (December il

%00 2021-March 2022)

R S B LV PR - L R R L L S 1
"\?’,‘:} AL ,1\)"; PP L, ol ,\:"\ R ,\::\ ,\)"\ ,\:\'lf

L T VRt N .~ R L WU St VOt e, R - 1 Ay A Gy A, oy L A Oy eI - L
RUAACIR N CENEVSEV SR AV S RN G 8 L U o A SR SR S e AR eI G R RV R G
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Prevention and Control Cases of PEDV - Clinical manifestations

3 BRI EHIERM ——IERER ‘ﬁ‘ﬁ:“

EH N EREE RS
Rational Pig 'ngpmmm

{?ﬁﬁ‘zﬁﬂ;ﬁ*t e | FHEMELE. Hﬂs ﬁl’qﬁﬁ,ﬁ{tﬂ‘]ﬂ:ﬁﬂ

_ _ : _ Piglets had thin, transparent intestinal walls and stomachs
Piglets died of diarrhea and dehydration. containing undigested milk clots.

> RS (BEEE8E) KEES, H10%ESR, EBRE, 4ETJBETRKE, BT,

Watery diarrhea occurred in the basic sow herd (including breeding stock sows) with an incidence of about 10%, spread rapidly, resolve spontaneously after 3-4 days.
No death occurred.

> (FREMEEKEFES. KM, BT XIX90%LA L,
Serious watery diarrhea and vomiting occurred in piglets, with a resulting mortality of over 90%.
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4 BRITEEEHERA ——LREREFEEN

Preventlon and Control Cases of PEDV - Laboratory testing for pathogen detection

IR &5

5 Results from pathogen testing

75 55 175 I 9 T 46 ) £
GllaBZE RSk, RVAGI BSHk,

Results form viral pathogen testing for four items: a positive rate of 66./% for PEDV + a positive rate of 66.7% for porcine deltacoronavirus (PDCoV) + a positive rate of 100% for rotavirus; PEDV was a

Glla-type mutant strain, and RV was a G9 strain.

ERA: BRITHERSRSMEMEZR6.1%HEERIE

BIEEST] e S R e ELZES] EEZLS R i e
Animal type Sample name Sample quantity Animal type Sample name Sample quantity
W g 5E3M0 W Hr G4ty
Swine Gastrointestinal tract 3 aliquots from 5 boxes Swine Swab 4 aliquots
[ERETE| RS (SRS [SRETYE] RS (SIS
Test item Test rationale Result Test item Test rationale Result
I3 7AN (=} 7AN
WA 3R, Stehopme| | w i v IR
%R 5 YR T-PCRAG LRI, 3 LB % . %27 J6RT-PCRE: B Y b °
e . e 4 sample aliquots werg
oy 3 sample aliquots were tested. i

Fluorescence-based
RT-PCR for the
detection of PEDV

Of them, 2 tested positive and
1 tested negative, as detailed|]
in the attached table.

Fluorescence-based
RT-PCR for the
detection of PEDV

tested. Of them, 3 tested|
positive and 1 tested|
Inegative, as detailed in the
attached table.

gy
63

Tt RNk B 1 %
TR POERT-PCR
sl
Fluorescence-based
RT-PCR for the

DB33/T 2254-2020

R 3 G2, Hep o R A
B U BT, PEILKER.

3 sample aliquots were tested.
Of them, 0 tested positive and
3 tested negative, as detailed|]

KA RN B 20
FIRPERT-PCR
Lol
Fluorescence-based
RT-PCR for the

DB33/T 2254-2020

o 014 6 B B, L0 6y BA
e, 4t BTk, PRI R

4 sample aliquots werg
tested. Of them, 0 tested|
positive and 4 tested|
Inegative, as detailed in the

detection of TGEV in the attached table. detection of TGEV 2 ttached table.
Iy 7
M GrRE s, S g e i
FEEIRIA T A FRR T- L0 B, PRLMER . KR R ZFRRT- 4 sample al’lqums werd
PCREG 3 sample aliquots were tested. PCRAG [
RT-PCR for the GB/T 36871-2018 Of them, 0 tested positive and RT-PCR for the GB/T 36871-2018 teste'ctl.' of the(in’oittestteg
detection of PORV 3 tested negative, as detailed| detection of PORV posttive and 4 e's ¢
in the attached tabl negative, as detailed in the
¢ attached table. attached table.
; N ) R4 5, o 0 B
- ) GUNHRE R, H O p BR
e DeltaEARNT 5 s A ErARd, Sh26HE W, afrDItE, i LK.

B9 ERT-PCRAS M
Fluorescence-based
RT-PCR for the
detection of PDCoV

L0y B, TEILMER .

3 sample aliquots were tested.
Of them, 2 tested positive and
1 tested negative, as detailed|
in the attached table.

J Deltaje R #:1%
5 ERT-PCRET I
RT-PCR for the
detection of PDCoV

SN/T 5124-2019

4 sample aliquots were
tested. Of them, 0 tested}
positive and 4 tested|
negative, as detailed in the
attached table.

#VE: T

Remark: None

HVE: &

[Remark: None

a7
o5
41
9B
23
4
o~
30
i -
72
——1_
48
e
—1_
100 100
00

EHERBERHYS

75 A J 55 PHE 22 66.1% 42 R = FHTEZR100%; PEDVE KA

CHIXCYL/1-JX501323.1
HB-2012-1-1X435302,1
BJ-2011-1-JN825712.1
JS-HZ2012-KC210147 1
AH2012-KC210145.1
MEX-104-2013-K.J645708.1
MN-KF-468752.1
USA-Indiana-17846-KF452323.1
ISU13-22038-KF650375.1
K14.801-KJ623926.1
FJ-FO-KJB46580.1

@ 5120220301017 4— SOIATRAR
LNILY/2016/322-KXg07121,1
HBXT-MH816869
GD-A-JX112709.1
WN-VAP1113-KJS60179.1
ZICZ4- IX524137.1
AJ102-X188454.1
LC-JX488156.1
CH-JXXG-01-2021-MZ161069.1
LZC-EF185992.1
SMOB-GLIGATTET. 1
CVTTT-AF353511.1
JS2008-KC210146.1
DR13-JQ023162.1
SD-M-JX560761.1
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5. BRI HE B IERA ——& R ERS T o=

Prevention and Control Cases of PEDV - Cause analysis of disease onset 4 5

> AXREEEZEIEER: PEDV+RV+PDCoV=FR SRS, REREHNNEE R EERERTS

International Pig Digestive Diseases Symposium

Direct cause of this outbreak: triple mixed infection of PEDV+RV+PDCoV without immunization with appropriate vaccine
> A EERREEFRSENKALGMERFAEN
The vaccine immunization program in this farm did not correspond to the Group's prescribed immunization program.

> BEBINELKHAR—EInREPIDRE

PED outbreak occurred in another swine farm in the group 2 kilometers away

T BUERS BARS ERES & Deltars 1R 75 S BR3E SERT-PCR
Test No. Original No Rotavirus - ?ﬁiﬂlﬂFIuoresce{lce-based RT-PCR for
g : olav Bilge FRiams detection of PDCoV
KQZD-202203010-B016 C01-C03 *ifln’::'(‘g Test No. Original No. CtiE HE
p Ct value Interpretation
+55 Weakl
KQZD-202203010-B017 C04-Coo Pusiti:: (+‘; KQ-202202119-B073 1, 2 3144 +
+85 Weakly FCt{E
KQZD-202203010-B018 C07-C10 postve () KQ-202202119-B074 3. 4 No Ct value -
FRERE +55 Weakly KQ-202202119-BA75 5 29.55 +
KQZD-202203010-B019 Farroing hous e Q
FATERS IR FECHiE
WiEA: “+"FRRPEME; “-"RREEM, Negative control (NC) No Ct value -
Note: “+” denotes positive; “-” denotes negative R
| Positive control (PC) 14.13 +
FET 1T I 5 S S I B 35 JERT-PCRIR B “+"RnBEME; “-"FRBAME, Note: “+” denotes positive; “-” denotes
M Fluorescence-based RT-PCR negative . - . Wt
BlES FBRS for detection of PEDV G g’ﬁdﬁaéﬁm &f;n &:,ﬁ, o [Intramuscufar
Test No. Original No. CtiE HE hug vaccine) injction
Gt value Interpretation - WER GEE) FSE N it
UL Pseudorabies Kegia 1*") Intramuscular
KQZD-202203010-B016 C01-C03 2693 + o inactivated vaccine n Kegian injection |
G | EIROXT W (EE) , y i
KQZD-202203010-B017 C04-C06 28.02 + Producton | S Diarrhea (ive o intamusae
pigs " b vaccine g egian injection |
KQZD-202203010-B018 C07-C10 19.28 + ;L Intrzl'nﬁcula
L rinjection |
KQZD-202203010-B019 s el - RO S GEw ag | %6 mE
Farrowing house dors prgrt Diarrhea L Kegian® |Intramuscular
R - _ ALBRIUS (inactivated vaccine) Kegian injection
Negative control (NC) No Ct value SEE100K100 ﬂiiﬁ_ (th,Eﬁ) an 4 | J_ﬂrl.;‘i L
days pregnant iarrhea . Inti |
Pusitli;\?e‘fui;l\jtﬁ °0) 20.78 + : (inactivated vaccine) Kegian M " :,;':g;ﬁ: ol |
REA: “RoRpAY; “-"RRBEE, Note: 33

denotes positive; “-” denotes negative.



6. BRITHEREHER ——ABENREREX iﬁﬁ?

Prevention and Control Cases of PEDV - Large internal biosecurity vulnerability

> FEEREAEMN; BN
Cleaning and disinfection of farrowing houses were not put in place.

> FEAR. TRANRX;

There was a crossover of people and tools.

> HEAFE, KRFESEBERRES.

Feces were not cleaned up, and sick piglets were not isolated from sows.

|

o w w
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Prevention and Control Cases of PEDV - Herd health problems

7 BRI HE SRR —— R RS “iﬁs“

> FREEAEM, SEBERE, 0% LBEERE

Inadequate feeding management, poor sow herd condition, more than 20% of sows being poorly fattened

> BRHREERRREARM, SEAMRMTELHRS (10%) , ERBRE

Inadequate herd immunization practices, a high percentage (70%) of sows with serious neck abscesses, poor immunological efficacy

> BEHEM™EZIRWL, TRELA L5 SE68%
Serious aging of herd structure, 68% of sows with more than 7 litters
N ur I , JUW’ ﬂf"" —_— j}‘t\"w’x
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BARRITHESHERY ——MiEER1 (REEXIRR)

Prevention and Control Cases of PEDV - Prevention and control measure 1 (emergency immunization)

37l

Category

YS1E
Characteristics

w: =

|uet

IHRCEEREE T =

International Pig Digestive Diseas

HERRER
Recommended immunization program

BEfhEl: 140BRMIBOBRER“RBET "HIR

GGP/GPi7 FFETTPEDVEF S0 H Pre-vaccination: two doses against “Kexiening” at 140 and 180 days of age.
GGP/GP farm Sustained absence ofwild-type PEDV detected
Zrr3E: FR6E-4A-2A, AN ERE‘HET”
Parturient sows: immunized with“Kexiening”at 6-4-2 weeks before farrowing
EHEB%
120-1408#¢: $BEFRE (ORIMFEHET) 13L4#
180-2008#¢: SFHFFRH+XERE (AFEFHET) 13L48+2ml/k
Zrrg8E (IREB)
SRR RI4-5E: B8FERE 1LM+XRIERE 2ml/k
{BBEPIDVEIRIGE, {EBCTE FRI2-3R: XKERE 2ml/k
5733, BCTERE#ESE, SPE
I ERS KRR 9I0E4: BEERE (=H1HNBERI) 1XBREEE 2ml/sk

Positive stable farm

Occasionally PEDV pathogen was detected, but the CT value
was higher than 33 and there was no tendency for the CT to
decrease.

Absence of clinical symptoms of diarrhea

10-1NA#H: XiEEHE 2ml/k
Breeding stock sows
120-140 days of age: 1 dose of the live attenuated vaccine (oral or intramuscular or subcutaneous)
180-200 days of age: 1 dose of the live attenuated vaccine+ inactivated vaccines ( intramuscular or subcutaneous) +2 ml/pig
Parturient sows (empty sows)
4 -5 weeks before each parity : 1 dose of the live attenuated vaccine+ inactivated vaccines 2 ml/pig
2-3 weeks before delivery: inactivated vaccine 2 ml/pig
Immunization of the entire herd in seasons
September-October : 1 dose of the live attenuated vaccine+ inactivated vaccine (except sows within 1 month before delivery) + inactivated vaccine 2 ml/pig
October-November: inactivated vaccine 2 ml/pig

- ¥.-37)]
Farms where an outbreak
oceurs

WARIEEREPD, =EFE

5, ZACEXRT

PED is occurring in the farm. Piglets in the farrowing house
suffer from diarrhea with a high mortality.

SHBREIRR

ERHSERH 1LH+IERH2I/L, EREICK, BRE
Emergency immunization of the whole herd of sows

Immunization of the entire herd with 1 dose of the live attenuated vaccine + inactivated vaccine 2 ml/pig, 10 days apart, re-immunization of the entire herd
with inactivated vaccine 2 ml/pig;

KiERE2ml/3k;
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82 T ITHIE SR RA| ——FFisiEE2 (EFYERY) @:“

Prevention and Control Cases of PEDV - Prevention and control measure 2 (procurement of production materials)

SFFRRMERNE EHCERBERHTS
Procurement of materials required for production -
> BEMRELRIEE
High-pressure pipette tip and pipette
> RBHEN4E
4 diesel sterilizers
> HBRREFR
Disinfectant hand/foot baths
> BRANEEZEE
Backpack sprayer
> &l
Shower head
> EEHEE
Feed trolley
> RiEXTREE @
Heat preservation lamp and matching products
- 1=L
Bleaching powder
> BEiP AR
Protective clothing
> HERFE
Shoe covers and gloves
> HMEFRENR

Other materials required for production
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Prevention and Control Cases of PEDV - Prevention and control measure 3 (strengthening of production management)="4 ;

8.3 WM ITIE IS IR R A ——IF RIS (£ EEIE) © e

| TEEHE. B, BT =
Cleaning and disinfection of farrowing houses, with
- whitening, drying and empty

I ! /
BE.BTER. AREBLEEFRE )
Cleaning feces, spreading drying powder, prohibiting
personnel from reaching the farrowing house

_ .
F rEEEk. ARTERZY

Whitening of the passageway in the farrowing house, and
prevention of crossover of personnel and tools

FEHR. FREKIMNE. REEE
Warming the farrowing house, fluid replacement for piglets
weaned from water, isolation and decontamination of the

herd

ERERS:. MAREFEREEHLE, 1B UTERT
WP IE

Isolation of sources of infection: Harmless disposal of sick pigs aged a small number of
days, and early weaning care for those aged more than 7 days;

FFREREF: FLI0BRAAFEREIRIE, FILE™;

Quietly isolated production in the farrowing house: Stop all operations for piglets aged
less than or equal to 10 days and stop picking up piglets;

im R B B 2 6l A0 47 S K

Temperature and humidity control and water weaning of piglets;
HEFESRINKRITES;

Feces clean up and disinfection of internal and external environments;

ARREHPBRERERE,;

Personnel isolation and anti-crossover-control;

iz EENARREHIBEKERES

AIAQ: Thorough decontamination of pens and disinfection of the sow's body surface.

38



B4 ERITHEESEHERA ——MHEER D e

Prevention and Control Cases of PEDV - Results of prevention and control

. EELEEEERRITS
HeFERCRRAT el
1200 S, Statistics on piglet deaths in the
1000 64_GIE5 3% house
25 59
800 -
45D: =
600 gl" '
400 SEom B/
200 .
0
M o = o=
—BINEIFE T E
DI s Numberof dea Fre-weaning mortality
i . animals
é__,lfpllt_. 43 %% B HADate of delivery B % Days of age ﬁm&éd':lllimirdnf LI %Eﬁyﬁﬁ;ﬂ of 4 5 7£4= Current stock : A& R Survival rate
2—4 _2022¢E 4R 28 April 2,2022 34 591 T3 518 S87. 65h%
5 o | 2022548 68 April 6, 2022 30 520 326 254 A3, T9%
2—6 2022€E 48 68 April 6, 2022 320 602 27 515 a5, E5%
2—6 20224648 98 April 9, 2022 27 553 49 S04 S1. 14%
e 2022¢E48118 =5 521 316 265 45 61%
i = 2022648148 April 14,2022 | e 535 266 =219 54, 53%
i § 2022<F 48158 April 15,2022 =1 038 15 623 97. 5%
et 5" _20225E4R 1718 April 17,2022 15 560 o= 4652 S22 50%
3—3 20224E 48 20 April 20, 2022 16 a09 59 550 9. 21%
1—6 2022$4FJ22EIApriI 22,2022 14 595 T 588 9=, B2%
1—-5 2022£E4}E_126E|April 26, 2022 10 599 365 563 93, 99%
1—4 2022<E 48 28 8 April 28, 2022 = 611 11 G0 S8, 20%
b2 e 2022£E5J§1E|May1,2022 5 a24 4 520 99, 26%
2—5 2022<E58 48 May 4, 2022 = 671 10 66l 93, 51% 39
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BRITHESHERA ——RBRER

Prevention and Control Cases of PEDV - Results of prevention and control [M
W (B = %\ £8 BHIHDY 3 1-12AB#F (%)
15.00 , #ix (@) BAERE . . Varatin | =7 A tundor ofvestod - " Tarsst g b
Information on the average number of healthy weaned animals per litter 178 1147 I
98 979 967 989 gg 1028 1053 1067 1086 qp39 1045 104
9.35 - 906 912 : q pE onn 909 947 9. 941 9 :
10.00 786 8:24 047
133 12 716
6.07
5.00
18 28 38 4F SH 6 |8 8 3 108 NE 128 3@ & 158 168 118 188 198 208 213 28 238 248 258 268 21 288 29H
§§i§§§§§§§§§§§§§§:§:m£$‘e§i§§§§
l-;nmfcfgiiifziégﬁﬂ*mwéééézéégz§§§§
= PSY& it 53 #fr &
Table for statistical analysis of PSY
2558
27 2514
24 23,69 23.9/\24'52
757 7iK] 7% e
5, 2094 2000 197 U 2083 21 5036 7 2084 T 2079
1775 1846 — — —
16.42 16.13
17
12 138
A 28 3@ 48 58 6@ 1A 8@ 9A WA 1A 128 3@ 4A 158 6@ A 18@ 195 208 2§ 2B 28H 4B 258
T B8 §® 8 g8 = B 3 dweek 10 week 11 wegk 12 week_ 13week 14 week S5l 16 weck Jye 8 ¥ ® B8 B 3 3 =
= £ = I Z = £ £ -PSY (k) ) —36RBW (X)) — BiR ( = = S = £ s g g
— o~ ™ [Z=) ~ co — 2 ﬁ & RN Q E <
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5 ! Thanks!
FEHEERHENE, BHREABRARRSIBELHKRIEZLEZR!

For on-site prevention and control of viral diarrhea, please contact the team led by Dr. Zeng Songlin of

~¢

Technical Services Department.

B 2R ET/RuEYEERARRE

Zeng Songlin, Ph.D./National Technical Service Director, Kegian

m FH/ME: 19986888698
Mobile phone/WeChat: 19986888698
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