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Variabilidad del PRRSV
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Shi et al., 2010, Virus Res., 154: 7-17
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Tian et al., 2007, PLoS One, 2: E526 1

New PRRS 1-4-4 L1C variant presents
dramatic symptoms, quick spread

o

Mearly everyone in pork production is familiar with the chinical signs of porcine reproductive and
respiratory syndrome (PRRS), but not everyone has experienced a new varlant within the PRRS
wirus 1-4-4 lineage 1C (PRRSV 1-4-4 L1C). For herds in the upper Midwest that challenge
surfaced late in 2020. Reports started with farms finding 10 or so sows off feed, and within a
few days the tally would exceed 100 and continue to climb. About that same time, abarted
litters wauld reach record numbers, and sow mortality rates spiked.

I the nuesery and grow-Finish phases, pigs would dramatically reduce water ard
food intake, show signs of respiratory distriss and mortality rates would climb
beynnd 5%, even in vaccinated As one client told Stephanie Anvsow, DYM,
awine disease pathologist at th riity of Minmesota, *[t's the worst PRRS I've

e
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Figure 1 Body temperature and respiratory disease scores in pigs inoculated with PRRSV [Lena). (A) Body temperature of pigs at different time
points post-inoculation with PRASY Lena, Temperature >40°C was considered as fever (dotted line), (B) The respiratory disease scores ranged from 0
o 6: 0 = normal; 1 = mild dyspnea and/or tachypnea stressed; 2 = mild dyspnea and/or tachypnea at rest: 3 = moderate dyspnea and/or tac
hypnea when stressed; 4 = moderate dyspnea and/or tachypnea at rest; 5 = severe dyspnea and/or tachypnea when stressed; 6 = severe dyspnea
and/or tachypnea at rest. Stress was induced by holding the pig for c. The numbers above the dots represent the number of animals.

Karniychuk et al. / BMC Veterinary Research 6 (2010):30
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104 : greater lung gross pathology. Animals infected with three strains of

9 Days post-infection PRRSV, LV (), 215-06 () and SU1-bel (), and mock-infected controls

B (*) had rectal temperatures (A) and clinical scores (B) monitored daily.
g 7 Temperature above 408 was considered febrile. Animals were sacrificed at
é 3, 7 and 35 dpi when lungs were scored for gross pathology (C). Data
E & shows the mean temperature and clinical score with error bars
=3 representing SEM for n = 20 (infected groups) and n = 16 (controls)
o 4 between 5 and 3 dpi, n = 15 (infected groups) and n = 12 (controls) between

4 and 7 dpi (12 controls) and n = 10 (infected groups) and n = 8 (controls)
between 8 and 35 dpi. Gross pathology data shows the mean gross pathology
score with error bars representing SD for n =5 (infected groups) and n =4
(controls) at 3 and 7 dpi and n = 10 (LV and 215-06 groups) and n = 8 (SU1-
bel and control groups) at 35 dpi. Significance is indicated by: ****p < 0.0001,
4k *%p *

Morgan et al. / Veterinary Microbiology 163 (2013) 13-
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Diferencias en virulencia: cepas de alta virulencia

PRRSV-1

Subtipo 2
WestSib13 (2013)

a
100
- WestSibl3
801 Lelystad
= 601 - Control
€
7
= 404
20+
0 T T T + T T \
0 2 4 6 8§ 10 12 14

Days post inoculation

Yuzhakov et al. / Veterinary Microbiology 211 (2017) 22-28

b

E ~ WestSib13

gf Lelystad

= == Control

b

=

=]

H

B ol inmalnaniiia i

E

= 0 — T T —
0 2 4 6 8 10 12 14

Days post inoculation

Fig. 1. Survival rate (a) and viremia (b) upon inoculation with the LV and WestSib13
strains.

Lines represent the mean titer in each group. The dotted line gives the detection limit for
virus titration. Asterisks represent statistically significant differences with the LV group
(*:p < 005 **:p < 0.01).
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Cepa convencional (PR-11) vs. alta virulencia (PR-40)
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Diferencias en virulencia: modelo respiratorio

PRRSV-1 | Signos clinicos: fiebre
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Martinez Lobo (2010) Tesis Doctoral.

Diferencias en virulencia: modelo respiratorio
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Martinez Lobo (2010) Tesis Doctoral.
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Diferencias en virulencia: modelo respiratorio

PRRSV-1

Subtipo 1

Martinez Lobo (2010) Tesis Doctoral.
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| Conclusiones del estudio

La virulencia es una variable continua

Aislados de alta virulencia

Aislados de virulencia
intermedia

Aislados de baja
virulencia

asificacion de aislados

Consecuencias de las diferencias en virulencia: capacidad de transmision

Agent(s) inoculated;
animal age (mo)

Table Il. Proportions of pigs shedding PRRSV by

Influencia del aislado en la frecuencia de excrecién del PRRSV

1 on each day after PRRSV inoculation

Collection day; number of pigs shedding/number of pigs in the group

PRRASY MN-30100
2
6
PRRSV MN-30100
+ M. hyopneumoniae
2
6
PRRSV MN-184
2
[
PRRSV MN-184
+ M. hyopneumoniae
2
6
NC — no collection b

1 3 5 7 9 11 13 15 17 18 21

o5 1/5 2/5 1/5 0/5 0/5 0/5 1/5 0/5 1/5 0/5 |6 positivos
o/4 1/4  4/4  2/4 1/4  0O/4 O/4 O/4 0O/4 O/4 0/4 | gpositivos
o/4 ©O/4 O/4 1/4 1/4 1/4 0/4 0/4 O/4 0O/4 0/4 | 3 positivos
0/4 0/4 O/4  O/4 O/4 1/4  0/4  0/4  O/4  O/4  0/4 | 1positivo
o/6 0/6 36 0/6 1/6 1/6 2/6 2/6 1/6 1/6 3/6 | 14 positivos
o/5 35 2/5 0O)5 0/5 1/5 1/5 1/4 1/4 1/4  0/4 | 10 positivos
1/6 0/6 4/5 4/5 2/5 NC 4/5 2/5 &5 NC 1/5 | 23 positivos
0/5 35 55 1/5 1/4 NC 0/4 0/4 1/4 0/4 0/4 | 11positivos

of severe respi y illness

No se observan diferencias en la carga virica en las secreciones ‘

Cho et al. (2006) Can J Vet Res, 70:297-301
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Mejor transmision por

via aerégena

(Cho et al., Can J Vet Res. 2007

Jan;71(1):23-7)
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Consecuencias de las diferencias en virulencia: proteccion cruzada

Diferencias en proteccién cruzada entre cepas
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Martinez-Lobo et al. / Front Immunol. 2021 Jul 26;12:691145.
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Diferencias en virulencia: posibles causas

Correlacién entre gravedad de los signos clinicos y la

intensidad de la viremia

21/03/2022

Aislamiento PCR
A 7.0 4 B 6.0
abodef
6.0 aces SPDoed = 50
E abeel
]
— 50 ocer T 40
E 2
£ ]
& 404 a z 30
o T sedf
3.0 ® 20
3 g 2
2 20 T 10
'-:-
10 4 g 00 %“\i><=
0.0 T % T T T T 1 -1.0 T T T T T T d
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
dpi dpi

—-Lena —&Belgium A —LV-Ter Huurne —&-Control

—+lena -#BelgiumA —LV-Ter Huurme -e-Control

Fig. 2. PRRSV levels in serum of pigs infected with different strains of PRRSV. (A) Infectious PRSV isolated from PRRSV inoculated pigs not immunized with an
inactivated Aujeszky’s disease (ADV) vaccine. Each data point represents the average of three or four pigs +5.D. (B) PRRSV RNA levels in serum as determined
by gRT-PCR. Data points fromd.p.i. O to 3 represents the average of sixteen pigs £5.D., from.d.p.i. 4 to 7 of twelve pigs and from d.p.i. 8 to 33 of seven or eight pigs.
“a" denotes a significant difference (p < 0.05) between Lena and Belgium A-infected pigs; “b" between Lena and LV-infected pigs; “c” between Lena and control
pigs; “d” between Belgium A and LV-infected pigs; “e" between Belgium A and control pigs; and “f" between LV and control pigs.

Weesendorp et al. / Veterinary M

logy 163 (2013) 1-12

Diferencias en virulencia: posibles causas

Capacidad de replicacion en un rango mas amplio

de tipos celulares
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Frydas et al. Veterinary Research 2013, 44:73

Oh et al. Vet Res (2020) 51:21
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Diferencias en virulencia: posibles causas S > sccrea
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2 Figure 4 Serum levels of porcine TNF-a (A), IL-1B (B), IL-6 (C), IL-10 (D),
and IFN-y (E) were measured with commercial ELISA kits. Data are
represented as mean (+ SEM) generated from 6 pigs in all groups at 0
to 15 d.p.i. and 4 pigs in group HP at 9 to 15 d.p.i. (*) indicates a
significant difference (p < 0.05) between groups.

Days post-inacul ation Days post-inaculation
Zhang et al. Virology Journal 2013
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Determinantes genéticos de virulencia

Deleciones en nsp2 y virulencia
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Fig. 1. Deletions to the Nsp2 proteins of several NA genotype PRRSV strains. The Nsp2 of PRRSV VR-2332 is 980 amino acids in length. The
deletions to the Nsp2 gene of several typical strains are indicated by black boxes. The first seven strains are naturally deleted isolates, the
next two are spontaneous passage deletions, and last three are engineering deletions

Wang et al. / Reseal Veterinary Science 95 (2013) 1-7

Determinantes genéticos de virulencia
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Determinantes genéticos de virulencia

Table 3

Construccion de quimeras

Papel nsp3-8/nsp2

r'd

Viability scores of offsprings born from sows infected with parental or chimerle viruses
~ primary genome-wide scanning”

\

Viruses Genatic sow no’  Viability at
background
Birth 15 days of age  Survival® (X)
Dead Live Live
WFLI2 LEF) 1 [F) 3 []
2 13 1 o
Prime Pac Prime Pa 1 o n 9
2 [ ]
cPSUNSPL2 A2 1 1 12 9
2 6 6 4
cPNSP23 A2 1 4 12 9
2 1 15 9
CPNSFIE A2 1 o 15 12
2 E ]
cPNSPR A2 1 13 E] o
2 9 n 1
cPNSPIOAZ  RLIZ 1 5 n L]
2 5 5 5
cPORFZIU mz 1 o 13 9
2 2 7 7
cPORF2IU a2 1 o 10 0
2 3 9 5

* Tuwo sows each per group, Arbitrary mumbers.

® Least squares means of cach group, The asterisk indicates that the means are

sgnificantly different (P£0.038) than the mean of vFLI2 group,

Papel GP5/GP2

Table 4
Viability scores of olfsprings bom from sows infected with chimeric viruses
P single structural genes®
Viruses Genetic Sow no.*  Viability a Survival®
e (%)
Birth 15 days of age
Dead  Live Live —
vFLI2 FL12 1 12 3 [] [
2 B 1 (1]
PORF2 FL2 1 ] 6 4 24
2 7 2 2
PORF3 FL2 1 15 0 (1] 7
2 9 5 2
PORF 2 1 ] 1 (1] 3
2 12 3 1
PORFS FL12 1 7 7 4
2 3 7 &
PORFG FL12 1 8 4 0
2 n 4 2
PORFIIU  FLIZ 1 n 4 1 &
2 B 2 1
CNORFS 2 1 w 4 2 7
2 0 5 [}

* Twa sows each per group. Arbitrary numbers.
® Least squares means of cach group, The astenisk indicates that the means are

signifl

atly different (

Kwon et al. (2008). Virology 380: 371

P50.05) than the mean of vFLIZ group

Determinantes genéticos de virulencia

Li et al (2014) / PLoS Pathogens 10 (7): e1004216
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Figure 1. Construction strategy of the full-length cDNA clones. (A) Full-length infectious clones with exchanged 59UTR+ORF1a, ORF1b, and
structural proteins (SPs)-coding regions. (B) Full-length infectious clones with exchanged nonstructural protein (Nsp)-coding region within ORF1b.

The boxes represent the genomic fragments of parental backbone viruses RvJXwn (black) or RvHB-1/3.9 (white). Unique restriction enzyme sites used
for cloning are shown above the bars. The designations of each full-length plasmid are shown on the left side and each rescued virus on the right side.
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Determinantes genéticos de virulencia $53E > secon
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Figure 3. The rectal temperatures and the mortality of piglets inoculated with the rescued virus with the exchanged coding regions. Body temperatures of piglets
inoculated with rescued viruses with the RvJXwn backbone (A) and with the RvHB-1/3.9 backbone (B). Body temperatures are shown as the means 6 standard
deviations (error bars), except the number of survival piglets in each group was less than two. The survival curves (C) and mortalities (D) of infected piglets in each
group (n = 5) are shown.
Li et al (2014) / PLoS Pathogens 10 (7): e1004216

Determinantes genéticos de virulencia _: B secion
Pay | N | (T [y wl
AluNdre }'"'
I i Posible papel de distintos fragmentos del genoma
AN FLORFla =
ANEFILORFL I e e Quimeras entre cepa HP y
SISO T R o su version atenuada
AN FT ORI T ] I T y
a4 FRORFLY L ——
AR . 1. Mean values (+5D) of macroscopic scores of lung tissues after infection.
L [T TITY ]
Designation Number Macroscopic (Lung)
o Pathological Changes (Scare)
Mean + SD <30 30 to 50 50
[ rHUN4-F5 5 65 4 27.36 0 3 2 ] Virulenta
rHuNS-F>-UkFIa 2 G11 R IS T W 3 4]
rHuN4-F5-ORF1b 5 334 £17.08 2 3 0
rHuN4-F5-ORF2-7 5 20 + 15.03 5 0 0
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rHuN4-F112-ORFla 5 36.8 £ 21.11 3 1 1
rHuN4-F112-ORF1b 5 41.6 + 19.76 3 1 1
rHuN4-F112-ORF2-7 5 274 +14.19 4 0 1
Control 5 152 £13.92 5 0 0
Todos los cambios entre cepa virulenta y atenuada
produce niveles de lesién intermedios
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Resumen

* Las cepas del PRRSV difieren en virulencia tanto en el caso de PRRSV-1 como en el de PRRSV-2

*La virulencia se puede considerar una variable continua

°Las cepas de mayor virulencia parecen tener una mayor capacidad de transmision

*Las cepas de mayor virulencia podrian tener mayor facilidad para eludir la respuesta inmunitaria previa

*La virulencia se ha asociado a una mayor capacidad de replicacién, aunque también podria jugar un papel la
capacidad para inducir citoquinas proinflamatorias

* Las bases genéticas de la virulencia no han podido ser determinadas con precisién hasta la fecha, aunque parece
que podrian tener una naturaleza multigénica

éPreguntas?
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