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The unusual adaptive response against PRRSv

Course of PRRSV infection

. Total antibodies
= Viraemia

Neutralizing antibodies
= Viral load in tissues
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PRRSv is able to modify the innate response
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Modified from F. Osorio
1.PRRSV inhibits type I IFNs Nspland nsp2(Among others) are involved in IFN inhibition
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Source: Stegall & Park, Nature (2010)

Ingenotype Il PRRSV, nsp1" and nspli interfere
(orblock) with IFN-i production, nspli also blocks

STAT translocation

SeV = Sendai virus

RIG-I = retinoic acid-inducible protein-I

MDA-5 = melanoma differentiation-associated gene 5
IFN-b promoter stimulator 1

TBK1, KK= Kinases

IRF, NF-2 b= Transcription factors

Chenet al. 2010. Virology, 398: 87197

And nspli also blocks STAT translocation after IFN-i
treatment

Chenet al. 2010. Virology, 398: 87197
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5 117 a) Modificationof the TNF" release
' b) Alterationof the viraltitres
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Oleksiewicz etal. 2001.Viro) 75: 3277-3290.
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RecentlyCheret alreported that
deletionsin nsp2 ofgenotypell PRRSV
strainsmayresultin:
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All six known epitopes of nsp2 in LV can suffer modifications in current field strains of PRRSV
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Bone-marrow derived dendritic cells (n=n° of isolates)
IL-10/TNF- IL-10/TNF* IL-10°/TNF- IL-10*/TNF*
Cytokine levels in cell culture supernatants * (=13) (n=19) (2) (05
(pg/ml) IL-10 183 410
Titre 5 NA NA
Strain IFN® TNER L1 L8 L6 IL-10 Peletions po/mi (28086)  (522297)
(log 10)* innsp2
2982 Neg. 376 304 >8000 Neg. 212 4.7 Yes | A 502 A 42
3249 Neg. 103 216 >8000 Neg. Neg. 4.7 Yes pa/mi (1,07091) (941-201)
3256 Neg. 437 1232 >8000 Neg. 723 4.7 Yes
3262 Neg. 1119 411 >8000 Neg. 461 59 Yes Peripheral blood mononuclear SwC3* cells (n=n° of isolates)
3266 Neg. Neg. 301 >8000 Neg. Neg. 7.5 No IL-107TNF- IL-10/TNF*  IL-10°/TNF IL-10°/TNF*
3267 Neg. Neg. 302 >8000 Neg. Neg. 7.3 No
(n=5) (n=13) (n=4) (n=17)
*Shadowed = bone marromerived dendritic cells, open = PBMC 110 33 501
NA NA
py/ml (752119)  (135277)
TNF- 879 1,32
NA NA
py/ml (2,039103) (2,847229)
SLA-I SLA-I CD80/86 CD14
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PRRSv alter the expression of
immunologically relevant molecules of DCs

B)
SwC3 SwC9 CD163 CD16 A) Irrelevant antibodies Mock-infected cells
0.0% 0.2% 8.5% 7.7%
Qg 0.1% : 63.0%
° P -
l Q
=3
@
8 Strain 3267 (IL-10/TNF-a") Strain 3262 (IL-10*/TNF-a*)
20.0% 5.3% 5.5% 3.19%
|
H17.00 57.7%

SLA-II
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B) Irrelevant antibodies Mock-infected cells

0.2% 0.5%

a

10.5%

61.6%
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3 ‘ PRRSv can resultin different
o Strain 3267 (IL-10/TNF-a) ) )
immunopathological patterns
1.6% 3.9%
11.6% -7 82.9%|
SLA-II
Strain A (3262) Strain A (3262)  Strain B (3267) Strain B (3267) Strain A (3262) ~ Strain B (3267)
IL-10++/TNF-a ++ IL-10++/TNF-a ++ IL-10-/TNF-a- IL-10-/TNF-a - IL-10++/TNF-a ++  IL-10-/TNFa -
do 15 21 35 42 63 70 77 ds4 91dpi (d7) 98dpi (d14) do 15 21 35 42 63 70 77 84 9ldpi (d7) 98dpi (d14)
e —
inoculation ~ Necropsy Necropsy inoculation Necropsy inoculation inoculation Necropsy|
- 3inoculated  3inoculated -t - -t
‘*‘J 2 controls 2 controls ‘N‘J “‘J ‘ii
14 strain A A-A4 strain A (homologous challenge) 8strain B B-B 4 strain B (homologous challenge)
- ! ’ o f
od . 4 -d -t
>N | N ."\J
6 controls A-B 4 . .
| strain B (heterologous challenge) 3controls B-A3 strain A (heterologous challenge)*
(placebo) (
placebo)
v .t
SERA: WEEKLY = | SERA: WEEKLY SR
CMI: IFN- ELISPOT IN PBMC C1-B2 strain B CMI: IFN-' ELISPOT IN PBMC C2-A 3 strain A
SAME BATCH OF EACH STRAIN WAS USED IN CHALLENGES\VARRQGESAY S
Evolution of viremia by viral isolation and titration
.
SAMPLING AND TESTING 1 inoculation
o . . oPI 7Pl 14pI 21PI 28PI 35PI 421 49PI 56PI 63PI
KClinical followup: temperatures and body weight gain
14/14 13/14 5/11 111
K bSONRLAASA AG22) 014 | 3505 | 25N04 23N03| 25 011 o8 o8 o8 o8
Strain A (3262): at day 15PI and 35PI and at day 98 (+14 second inoculation]
Strain B (3267): at day 98 (+14 second inoculation) BEen 08 8/8 8/8 7 77 77 Isolatiortitration o7
36N0.3) 3.3N0.4 32N0.7 (2.6N05)21N0.4 ongoing
K { §NHzYY
Viral isolation in PAMs 2" inoculation
nested RTIPCR (nPCR) 84PI (+0) 91P| (+7) 98PI (+14)
ELISA Herdchek® 2XR (IDEXX) A
VNT in PAMs (croseutralization using both strains) AA(3262/3262) 0/4 or4 0r4
AB (3262/3267) 0/4 0/4 0/4
KCrosdFNgELISPOT using both strains 212 22
g g C1B (control/3267) 0/2 3.2/0.6 280
K /&d21AySa Ay aSNHzy o6F FGSNI aS02yR Ay2 8
B-B (3267/3267) 0/4 0/4 0/4
B-A (3267/3262) 0/4 0/4 0/4
33 213
C2A (control/3262) 0/3 34N10 22/0.1
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Humoral responses: IDEXX Herdchek 2XR

f Humoral responses: Net

ng antibodies

wNot adaptedin MARG145 ==>VNTin PAMs Crossreactivityagainstboth strainsin both studies

A(3262) 2ndinoculation 98P (+14)
z 1stinoculation 21 Pl 42 Pl 84PI (+0) VNT 3262 VNT 3267
“;JI Homologous VNT 3262 3262 3262
8
é 0/8 o0/8 0/8 AA (3262/3262) 0/4
Heterologous VNT 3267 3267 3267 A-B (3262/3267) 0/4
5/8 5/8
058 ) 4R05 2R0.7 C1B (control/3267) 0/2
Q [mm A (3262) BB (3267) —c1 —c2] &
Study 1(3262+X) Study 2 (3267+X) B (3267) ndinoculation 98PI (+14)
st i
2; NS Istinoculation 21 PI 42 Pl 84PI (+0) VNT 3262 VNT 3267
2 Homologous VNT 3267 3267 3267
2 si 57 7 7r7 "
i 214 1.8N0.8 2.6N1.1 4.5N1.1 B-B(3267/3267) 6K0.8
] g12 .
H £ 33
5 os S on Heterologous/NT 3262 3262 3262 B-A (3267/3262) 5.3R05
08 217 7n
vh o C2A (control/3262; 0/3
o 08 R0 21N12 { )
3
*_Days postnoculatiortt 7_Days posinoculation: uResultsNo. of positive pigsandasthe meanNstandarddeviation (log,) of the positive pigs
[Ba-a s26213262) O A6 G26213267) BC1B 3267)] EE o BC2AG2D

G Study 1: IFN-# ELISPOT usi Study 2:IFN-* 9 [ L{ t dzaAy3 020K adu
(A-A) Pigs inoculated at day +84 Pl with strain 3262 (B-B) Pigs inoculated at day +84 Pl with strain 3267
(A) Pigs inoculated at day 0 with strain 3262 (B) Pigs inoculated at day O with strain 3267
+ 99dpif oo Bo o .
sadpi » 84dpi 8 @ 1§ =00 00 o 99dp{ ©© =000 o0 = °
i 00 gor- oo
(MOOS-@=O 0D
77dpipo & o8 e o o o 77dpi
o - . wOldpif © o> oo meoo 70dpi|cf=>0 0o @8 0 o
Ipi B8
63 B @0 0o 63dpifBo  000f- 00 0 91dpl 00 & @ °
i 0 50 100 150 200 a2
420pi TS B0 8 big=d o =00 8
21dpipo =@ o000 = 0 O o o 100 200 300
21dpip of-8 8 = 8 °
odpi Odpi (B-A) Pigs inoculated at day +84 Pl with strain 3262
0 100 200 300 (A-B) Pigs inoculated at day +84 Pl with strain 3267 0 100 200 300
Frequencies of PRRSYecific IFMrSC/million PBMC
i 99dp) Bow B °
P ¢
o PBMGstimulatedwith strain3262 o0gpi[& 0o B e © PBMC stimulatedwith strain 3262
© PBMGstimulatedwith strain3267 © PBMC stimulated with strain 3267
= Mean of PBMGtimulatedwith strain3263 ™ Mean of PBMC stimulated with strain 3362
= Mean of PBMGtimulatedwith strain 3267 ™ Mean of PBMC stimulated with strain 3367
Dpi=dayspostinoculationatdayOwith strain3262 *+ 91dpi| 8 o B> w o Dpi=days postinoculation atday O with strain 3267 91dp|® oo 00
*p<0.05 p<0.05
p=0.05 0 50 100 150 200 0 100 200 300

& IFN 9 [ { B Cytokines after second inoculation (+84 and onwards)
Serum atdays0, +1, +2, +3, +7 and +14 post second challenge (first challenge for cont
Homologous/heterologousratio of IFN-g-SC groups) were testedor TNFa, IL-1, I1-8, 1110 and TG by ELISA .
05 RESULTS
o8 ANegative for IL1.
Pigs inoculated at day 0 with strain 3268& AFew samples were positive for8L
0.4 — 3262
8;2 AFew samples were positive faiNFa.
03] All samples from G2 (3262) positive: G& > C1B (p<0.05)
21 42 63 84 98 98 AIL-10. Only some positives pigs, all from&g3262).
(+14) (+14)
AR AB ATGFb. Sgnificant differences only in the second study:
o From day +3 to +14; (*) 3263267 > 32693262 and C3262 (p<0.05).
H
7
6 1 300
Pigs inoculated at day 0 with strain 32675
31 200 S C2-3262
5] 32673262
100
21 42 63 8 98 98 ® 32673267
(+14) (+14)
B-B  B-A 0 *
d3-0 d7-0
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