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History of PRRS i JIES

$8 1987 — 1991: Mystery swine disease (unknown), SIRS, PEARS, Blue ear, PRRS & #J& (
KA ) , BEERSLESM , BRTER - NNRRIE S  BE  BEEENIRIZSUE

$ 1991: — Etiologic agent (Lelystad virus, VR-2332) was identified using primary PAM cells %
JRE (RAETE @RS | VR-2332 ) MEEFER 7 RTINS E AL

$8 1993: MARC-145 cell was cloned from MA-104 line cells M\MA-1044H & 3 32 f£ HiMARC-145
i)

# 1994: First MLV vaccine (VR-2332) £— 15338 & 8 ( VR-2332)
¥ Homologous inactivated vaccine BRI KEE R
[A1BEI inactivated vaccine — 24 W& KSE®
[AIMJ vaccine (Envelope proteins enriched vaccine) MI& & ( EfRERAEEESE )
- Efficacy of PRRS MLV or inactivated vaccine: i EHBEFE I KEE I
May be effective or ineffective AJ g8 %= T
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PRRSV causes two different diseases

5 F5 25 S 300 R OR Rl b

—H—BEEREETUAS
- e e G INOUSTRY COMEREACE

| Late-term'abortlon Premature farrowing, stillborn & mummlﬁed fetuses

In pregnant sows PR BEIEIRIGIAG, 57, SEIRAIAT

Respiratory diseases with interstitial pneumonia

in growing pigs 4 K ¥& 6] Ji 1% A 2 M O 18 R T



Pathogenesis of PRRSV infection
R

in pregnant sows YA

3 Transplacental infection is caused by viremia
and may occur in any stage of pregnancy
¥ EE IR ER BB Al BE K B RS IE S B A Bg
& Fetal infection and tissue damage occur
around 70 days of gestation when susceptible —
alveolar macrophages are formed in the fetus
R LBRNMALA IR K EFETREA70KRES |,
XIS BRI LR N T2 B 2 R B B B IR 44 AR

& Abortion and pre-mature farrowing are caused
by high fever, and no evidence was found
placental lesion. &= MEBr=2H Kk ksl , %
BIETEUERA R B 345

& Stillbirth and mummification are caused by
viral infection

# SEIRAMARTIFRERRERREE

= l

4 H AR

Viremia can be prevented by humoral
immunity alone

IR AY R TR St 7] LUBE LA 2 IE

Following on-farm outbreak, normal litter
can be expected when mummies length
show 17cm (70 days of gestation).
KFEKE, BARDFRBRKEL7ERE i
HEFIEE (FEIR70X)

No mummies from sows <70 days of
gestation at outbreak. & K 1T IREFA 2
70RI A= FERTH RS,

Anti-fever drugs may be useful for

reducing abortion
BIEZG el gEX B R B B

PRRSV can be isolated from fresh stillborn
MFTEEFERR ] U B H i B iR
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PRRSV is the primary cause for
PRDC in growing pigs
B H R e A AR W IR B R 2 ?Eﬁﬁ*é;cf K

# PRRSV alone usually causes mild pneumonia but severe clinical disease in
PRDC (porcine respiratory disease complex) with mixed infections.

$ HHNEERERER SRS, BRSRRENAILR™ENIRKER (
N IR B R R i S 1E)

& PRDC has been observed commonly in commercial farms, and PRRSV has
been most common triggering factors for PRDC.
¥ BERREERGZEEERREYEN, EEREexS ILNIHE KA,
# PRDC has been experienced in two different stages ¥& %8 £ S HAE 2 T R
NEIFT B
[A] Stage 1: Late nursery frEx1 : (R E R EA
- No PRRSV infection during sucking "L EZ &% B 1 Bk = Rk
- PRRSV infection starts 3-6 weeks of age % Efx i Rk M3-6F FF&A

[~ Stage 2: Early to mid grower phase FrE&2 : 4 K AR 25 2 F HA
- No PRRSV infection during suckling & nursery periods FEZ I EXFI{R B M B % B 1 B R 5 Bk

- PRRSV infection starts 10-16 weeks of age ¥ B fm = B2k M 10-16/F i T 44
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PRRSV varlants W EHIREA R

__ _ = —— - —#—BEREBTWAS
o a e T A S A RIGINDUSTRY CONFERENCE:

3 Genetic variants £ X2 F &

ORF5/ whole genome sequence: Epidemiologic analysis ORF5/2 &R : HRITHRF2D
A7

[A] RFLP patterns: Indicate better for clinical virulence FR#14NUIEE F ER K E % &SR
Eﬁ?mﬂ_\ [F%ﬂj]

¥ Serologic variants [543 2 #k
[~ Identical, partial or no reIationship by cross serum neutralization test
R@EE R X MERMRK, "I2Eb. D s EeL5
[A] Few research on serologic varlants was performed X ;5 F 48 S ARAIARFTIR 2
$ Immunologic variants % & 548 27k
[21 Cross protection test by challenge in host animal @it 7E78 F 3 1R RN E IR H 3 AR
[&] No research report are available ;X B2k E



Virus sequence similarity between PRRSV at
acclimation and during outbreak

E%E%Hyll%,ﬁﬂ 8] H‘Jfﬁ %f?ﬁﬂ?l‘ﬁ@l‘félz
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PRRSV used at acclimation (A) and isolated durlng outbreak (O) in 4
different farms with severe reproductive clinical signs

4/\%&%%@7@ 7 B Im RTE R IS R R 8 H B0 9L B dk (A Al
KB R EE (O)

R FHISTH ORF5 &Fpg ~ Murtaugh 2007
Sequence

Farm comparison ORF 5 Whole genome

1 A:O 08.2 97.6

2 A:O 08.8 99.0

3 A:O 98.0 96.8

4 A:O 09.2 99.3

e PRRSV with high sequence similarity can cause mild or very severe clinical

signs A £ = AR LA B I - 25 R DA S0 1 AR 7™ 2 i ARRE AR
PRRSV sequence similarity does not predict ability of the protection
o WEEJHEEF A IVEA BE TN ORI AE



PRRSV grouping i Hj5# 741

=R A
Genetic group VS

F?‘ﬁﬂﬁﬂﬁl
- Sequence analysis

- RFLP pattern

PR &I1E N YIER A B
KEZSMEDE

MBS ET A
Serologic or immunologic group

Fblﬁﬁﬁ%‘*iﬁﬁii%?ﬂﬂ%)”éﬂlﬁtﬁﬁﬁ%

- Bioassay cross challenge test in
naive pigs

- Potentially by cross SN test using
farm specific PRRSV

ARG LR EE RS A BT
TR X MiE P Fa 55
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Identification of PRRSV serologic relationshij
”P*"PEH@@L f%?—%?
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An example of serologic relationship by
Cross serum neutrahzatlon (SN) test (FAAZ X M;5ARFISESEENEE X EZRIFGIF

m;& AR ERE BEmREsEHRERESRmE
PRRSV PRRSV strain sDeC|f|c hyperimmune serum to
in SN test MLV1I A B C MLV?2
MLV1 128 64 32 16 8
A 64
B 64
C 64
MLV?2 64

Three serologic groups 34 Mi& 25 41
1. Identical or related: Same titer or 2 fold different e.g. MLV1 and A or A and B

AIEESEK - AFEESR2MEER | AIMLVIFASEARB
2. PartlaIIy related: 4 or 8 fold different e.g. MLV1 & Bor A & B
ZBoHEC C 4BBEER , AMMLV1&BZ EAKB
3. Unrelated: 16 or more fold different e.g. MLV1 & MLV2 or A MLV2
K 16BHEZHEER , AMLVI&AMLV2E(A MLV2



Viremia in PRRS MLV vaccinated pigs following a
homologous or heterologous challenge

S B H- 555 B IS 7E RIYR j&'ﬁﬁﬁ@tﬁi‘ E’Jﬁﬁ‘ﬁmﬁ

4 SEE6 20 VR2332 or KS06
Challenge

4 exp groups

RAIFVR23325855H 2%

Origin of MLV was VR2332
MLV VR 1332 or KS06

14

Day postvaccination

—a— MLV + VR-2332 —w»— UUnvaccinated + VR-2332

—o— MLV + KS-06 —— Unwvaccinated + K5-06

Two groups of pigs vaccinated
with VR2332, and another 2
groups without vaccination.
22 % T VR2332, Fi4h2
B

Challenge with VR2332 or
heterologous PRRSV of
KS-06 i FH VR23328 % 77
[{/KS-06[1JPRRSV &tk KL &

Lietal 2014

—ﬁ—llﬂﬁ!liﬁl"!k“
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Homologous vs heterologous ulb

PRRSV challenge [[J7V'S 5 55 H5 5 B 5
] s = . —— = P— __ —B_BARTRL ARG
- mELE EEE b M
Viremia Challenge Viremia
Group 44 7/ 14 21 28 28 35(13) 42
1. VR 2332 ++ +++ + VR2332 - - ;
2. VR 2332 ++ + 4+ + KS-06 - + 4+ -
3. None £ - - - VR2332 - +++ ++
4. None % - - - KS06 - F++ e

* Complete protection against homologous strain but no protection against heterologous virus

KS-06 X [Fl Y55 kA 58 4 PR3P E 2 X Y5 2K S-06 6 fr 3

* VR2332 and KS-06 are immunologically unrelated VR2332F1KS-06 ¢ e 2 24 AH < 4



How long protective immunity last
against homologous PRRSV strain?

X YR K B B bk R P e B R R B A

Lager & Mengeling 1997 Vet Microbiol 58:127
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Group A AZH

1. 11 gilts were infected with a field virus via oral at the same time and bred each
gilts between 143 — 514 days after infection.

[FII 0T 115k 5 & B 2 TR GL ST 2, AR GY )5 143-514 KT EC A
2. Homologous challenge to all gilts was made in 90-days of pregnancy
ST A Ja & BT W gR 90K B AT [R) Y5 25 I 75

562 and 604 days post-exposure £ % /5 1562 K 1604 K
*All gilts were housed in strictly isolated rooms before challenge
P & 2% BERE A2 B0 W A SR A 4 43 55 1) )5 [
Group B B

At the time of challenge, 10 age matched PRRS free pregnant sows were
purchased and challenged as control without previous infection history

Vg, K10k H i AH =5 1 0B AY I S 1 B H- B 1 P22 B AT B 1 it




Duration of PRRS virus protective immunity
in pregnant sows: Experimental results {f%

SR IN I E R T R S R TR 1 IR
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Demonstration of transplacental infection f&# 4L i) B~
0/9 (11) previously infected sows; 0% infection
0/9 (11> ZHIRHIIBENE; 0% G
8/10 PRRS free sows; 80% infection
8/10 W5 EL[H M EEH% s 80% K4
Conclusion &
1.Homologous protection persist for 604 days post infection
[FIE ORIP /7 B AR IR 4L Ja 15 52604k
(may persist for life-time 9 7] fe a2 4D
2. No need to vaccinate repeatedly with same vaccine for up to 604 days
FERIE604K B I [ B s A 0 22 B 53 45 A [R] %
3. Instead of using same vaccine repeatedly, vaccinate different vaccine
sl FHAS [R] 5 1 feoe >R BUAR B 55 FH AR [R]58 1 A
to get broader protection K3 /R RTEEE
Lager & Mengeling 1997 Vet Microbiol 58:127




How to choose a commercial MLV for your farm
AR R ke P — D P AR L BB B
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Cross-sectional SN titer distribution in a sow farm
— NEPE N ME R AEEE RS 510

PSS hib=r okt SIS E S A, B,CHIT M h AT A B E
Sow No. of Mean SN titers to PRRS MLV A, Bor C
Serum serum A B C

185 Parity 1 5

3fe Parity 3 5

5Be  Parity 5 5

788 Parity 7 5

&t Total 20 8 32 64

EFEEREEA (RENFEMBEHNAERE)
**Use of vaccine A the choice (Lowest mean SN titers)



Vaccination strategy: MLV
ﬁayﬁ: \H]% %ﬁ!ﬁ | BRIPIC
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ulb

Genetic/Antigenic variation range up to 25%
PR R A FiL25%

FERAINEEREIRF, FEIRGEFERANARESEL?
Which one is better to vaccinate between

one vaccine 3 times ad 3 different vaccines 3 times??

Narrow range of coverage Wider range of coverage g=supE%

m

3 times repeated Vacelnation 3 times repeated vaccination
with the same vaccine with 3 different vaccines
IRFAEEEEE S 2% SRR FEHES &

**At least 2 months interval in case of using different MLV vaccines

HIERARSEER, Z2DERF21 F N H R



On-farm PRRSV control program
ﬁiﬁiﬁﬁmﬁ?br&ﬁu
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& Following an acute outbreak in a naive farm, no additional vaccination may be
necessary except for naive incoming gilts with home farm virus (serum)
FERAMSHEURKERRE, ATREAREANNRE, RIFZAFNBAEESETURARSSEHK (
mE) %%

# Inoculation with serum containing farm specific PRRSV will be helpful for all
incoming gilts in most commercial farms

¥ EXRIFBOEmHN AENESBRERR TR EEREIEEMNER T,

» = Batch 1 ___Batch 2

“!‘—-_ -

PRRSwv

— B yoEe ; T -
1 30 davs 90 davys o
e e [ TS

Quarantine s Acclhimatisation
Eliminate late : '
" sero-conwverting gilts e SoE ;
’ ] _t _1_ ¢ tWashing
Serological § 544

Seroloaica
Test 4 s .
disinfection

y
e
SEroiko g al p

= test 3

- o .
Serological '
= test A

test 1

|
Introduction
of gilts

Breeding unit
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Serum inoculationiZfi &
Artificial infection/immunization of PRRS virus PRRS 775 1) \ T &Yy %

_ _ _ I = — . —H—BEREBFIAS
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e Goal — ELISA positive in 100% of the naive pigs after 2 weeks of the serum inoculation
o Hbr-MiBEEF2H f5100% [ 145 ELISARH 1

e Preparation of PRRSV inoculum #| £ # B 2 2R
1. Pool of serum from PRRS suspected pigs *t i H- 0] 5E 5 i IfiL 75 HE4T &k
PRRSV from stillborn or weak-born vs nursery pigs
MABERE LSS VS IR B 5 i & 15 Hoi 25
PRRSV from nursery pigs may not be effective for reproductive form
TR B HE I B B 1T e 0 S0 1) /L JE A%
2. Pool of serum from PRRSV infected pigs ¥ B- & 4us i L5 4T &4
On-farm virus culture using PRRS naive pigs
RS H e R R AR H S e
3. In-clinic virus culture using PAM cells in large companies k% 2\ & 0] FH % vl B0 40 A 3247 11
PR B 15 77
e Problems: [7@ - Insufficient amount of virus %% & = &
- Contamination of unwanted pathogen 54 1 HAth % )&
- Incorrect immunotype of PRRSV in the serum IfiL{E 71 i -5 5% ) Fe g2 LA %)
- Incorrect measurement of virus 7 2 | & A Xf



No PRRSV infection in gene edited pigs
with lack of CD163 receptor

= CD 163 R RRER A BREE S
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PRRSY infection to alveolar macrophages require CD 163 receptor
IEHm SRR EREMRTEECD163%2

A Genome editing to generate ASRCRS pigs Experimental set-up
PO Full & half-sibi

Antiviral Research

journal hemepage:

Genetically modified pigs lacking CD163 PSTII-domain-coding exon 13 are
completely resistant to PRRSV infection

Brianna Salgado ™ ', Rafael Bautista Rivas ™, D ¢ Pinto

Dan . Carlson yra Martins , Jonathan R. Bostrom

R. Rowland °, Alberto Br: n

HRTICLE INFO B Predicted protein structure

FIG 1 Generation o igs and experimental setup. (A) Genome editing to generate ASRCRS pigs. Genome-edited founder animals were generated by

zygote injection of CRISPR/Cas9 editing reagents using Cas® mRNA and two guide RNAs, sgSL26 and sgSL28, in combination to generate a deletion of exon
in CD163. Animal. bred to generate F1 and F2 generations, focusing on one genotype showing clean religation at the cutting sites of both guide RNAs.
Homozygous F2 animals carry this genotype in both alleles (bottom). (B) Structure prec i s RCRS5 in pulmonary alveolar macrophages
of animals. Protein structure pred n using Raptor i d i 5 Experimental design of the
challenge study. Four homozygous (orz ) siblings from heterozygous/heterozygous mating of the F1 generation animals were
cohoused from weaning. Genotypes were confirme. R amplification across exon 7 (see panel A) and by Sanger sequencing. Piglets were cohou after
aning and after acclimation to the speci




Future research on PRRS control
I B R R T
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¢ Development of PRRSV vaccines to have broaden cross-protective efficacy -
Universal vaccine

FRBTEXRXRP AN EEERS-BREE
& Development of antiviral substance for PRRSV replication

# H A IEERE RSB nREsERANY R
[~]Compounds targeting CD163 #[@CD163 5 &4

Recent advances in inhibition of
porcine reproductive and
respiratory syndrome virus

Small molecules block the interaction
between porcine reproductive and

respiratory syndrome virus and CD163

4 1 . through targeting CD163
receptor and the infection of pig cells g 99 ‘
Chan Bernard", Jiagi Zhu', Radha Charan Dash”, Alexander Chu’, Alec Knupp', Anna Hakey

[~lFeed additive to inhibit viral replication - Medium chain fatty acids
A #1155 5 /YRR DN 5T)- o 4 RS B ER

Li L, Wang H, Dong S, Ma Y. Supplementation with alpha-glycerol monolaurate during late gestation and lactation enhances sow
performance, ameliorates milk composition, and improves growth of suckling piglets. Journal of Animal Science and

Biotechnology. 2023; 14(1): 1-12.


https://doi.org/10.1186/s40104-023-00848-x

Antiviral effect of MCFA to PEDV
FI!%LHEEEE"&XM. T e ERsrnmE(ER

Medium chain fatty acids R E%Rg 5 Z{
- Feed additive fatty acids with 6, 8, 10 or 12 carbon atoms

- - —ﬁ—llﬂﬁ!—ﬂif‘!lku
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FRERINFIRE BB =8 6. 8. 10.

12Nk [R T

- Ability to make weak certain types of bacteria or viruses

X LA ER A BETEE

Table 1: Effects of medium chain fatty acids, Sal CURB, and fat source on porcine
epidemic diarrhea virus infectivity measured by pig fecal swabs and cecum content by
qRT-PCR analysis!
PEDV N-gene Real Time-PCR., cycle threshold
Cecum
Fecal swabs

Feed
Item cT? O0dpi* 2dpi 4dpi 6dpi 7 dpi 7 dpi
Day 0
PEDV negative
PEDV positive
Day 1
PEDV positive

> 40.0 R

0.66 % Lauric
FRA C127
hoice white grease

vbean oil

1% Canola oil

1% Palm kernel oil

1% Coconutoil

L An initial issue culture containing 10% TCED 0 mL PEDV was d|lu|e-:lm
treatment was inoculated with the 10 IDso/mL PED\ xesu.lnnz in l‘J' TC
matrix. Three feed samples per da;

h nple was then collected fi

0 to each of three pigs p
mean of 3 pigs per weamment. Pig
Day postinoculation.
A cycle Lhze,hold (CT of:

atment (10mL per pig). Thus, the cecum contents are represented by
ere inoculated atd 12 age.

ras considered negative for presence of PEDV RNA. Feed CT analysis was carried

c] gnals a negative pig in the bioassay and a (+) represents a positive fecal swabin the
bioassay. Each day posn ulation within each treamment has three symbols within eachrow and column which
each treatment.
as considered negative for presence of PEDV RNA. Cecum content analysis was
ied outat Iowa ﬁtate Un
% Formaldehy:
7 Framelco, Raamsdonksveer, Netherlands.

contents’

Sal CURB, 1% MCFA, 0.66%
caproic, 0.66% caprylic and
0.66% capric acids enhance the
RNA degradation of PEDV in
swine feed.

Sal-CURB, 1%H§EiSBhES.
0.66%CEs. 0.66%3ESF

0.66 %8R iH3E IR PEDV
AIRNAERE,

Negative bioassay in the pigs

showing that the treatments

prevented infection

5 Ei#1TRIFBIEEMNERA
XLELL I ] ATRph Rk,

Veterinary researcher demonstrates how additives
can help mitigate risk of African swine fever
transmission through feed




Inhibition of viral growth in vitro
following treatment with MCFA

& _E_J%EHEHEE&&IET_ EAIMDH] FiRSER

—ﬁ—llﬂﬁ!ﬂil’lk“

1~+*41_PIG INDUSTRY CONFERENCE

Antivial ffects of MCFA & GMLon AS= i & MCMG Effects on PRRS Virus —

3500 uM CMC

900 uM CMC
* Incubation of ASFv with 250 7
UM of test compound for 1 M CMC
hour, added directly to Vero
cells.
* Infectivity tested by CPE
(cytopathic effect).
At 250 M, GML had

additional antiviral activity. R

‘9 0 (; (n g
O N i‘ \\
@ N Q“‘ & P |

From: Jackman, Hakobyan, Zakaryan & Elrod, JASB 2020 (accepted)

» 5 mM monocaprin,
monocaprylin, lauric acid &
| GML incubated with PRRSv

o

o

E-.

for 1 hour
v Added to MARC 145 cells

Log(TCIDgo/mL)

3

[ ]

» Virus titer read after 3 days

B Control BCBMG mCI0MG mCl12

Significant reduction of ASFV with GML No PRRSV was detected with C10MG, C12 or GML
PR A R E A IS [EFICOMG, C 128 B s E BB A B T E s



Summary
M4 4k
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8 History, clinical signs, pathogenesis 552, IGFREIR, &FLE!
Reproductive vs respiratory forms Z5a8V SIFIRHY

8 PRRSV variants & grouping IEEfmE TSR H
~IGenetic vs serologic groups HEE S ZEVSIMiED

¢ Homologous vs heterologous challenge EFEHINEVSEIREINES

Protection up to 604 days for reproductive form against
homologous challenge

A EIER RS RIF XS RIRBERIETEHKIA 604K
¥ Vaccination strategy $iG5RH%
[AIMLV: Repeated vaccination with different MLV
Rs5sm: ERAESEEEERE
Inactivated vaccine: Repeated vaccination with farm-specific virus

AKEEE: ERRTERSEERE




