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Sviluppo e controllo di efficacia di un vaccinoy
inattivato per la Peste dei piccoli ruminanti
(PPR)
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Progetto di ricerca corrente 2010 - MSRCTE 0110
“Rete transnazionale per il rilievo precoce e la
prevenzione della diffusione di malattie animali
emergenti nel Bacino del Mediterraneo”
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* Promuovere lo sviluppo e il controllo di nuovi
vaccini sia attenuati sia inattivati e |Ia
costituzione di una rete di laboratori produttori
che, in caso di emergenza, sia in grado di
fornire le dosi necessarie per intervenire in

tempi rapidi. )‘
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== Peste des petits ruminants virus
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International Committee on Taxonomy of=;
Viruses

= Order: Mononegavirales (5 Families) history

B Family: Paramyxoviridae (2 Subfamilies) ( history}
= Subfamily: Paramyxovirinae (7 Genera) history

Genus: Aquaparamyxovirus (1 Species) history
Genus: Avulavirus (9 Species) history
Genus: Ferlavirus (1 Species)  history
Genus: Henipavirus (2 Species)  history

= Genus: Morbillivirus (6 Species)  history
Species: Canine distemper virtis 4 history pr
Species: Cetacean morbillivirus 4 history
- Species: Measles virus 4 histor
Species: Peste-des-petits-ruminants virus 4 history »
Species: Phocine distemper virus 4 history
Species: Rinderpest virus 4 history »

Genus: Respirovirus (5 Species) history

Genus: Rubulavirus (7 Species)  history
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Morbillivirus:
e Virus provvisti di envelope con genom
segmentato.
e Due glicoproteine H e F che mediano il legame ai
recettori e il processo di fusione alle membrane
e Attualmente sono conosciuti 4 LINEAGES. ?‘
 Nello specifico e stato usato virus PPR appartenente
al lineage IV.
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Qe Produzione Sospensione Virale

. Substrato cellulare VerodogSLAMtag:

linea cellulare continua contenente il recettore
cellulare per i morbillivirus.

e Coinfezione in bottiglie rotanti, 60.000 cel/cm? e
0.01 Multiplicity of Infection (MOI) utilizzando un
ceppo di campo di PPR lineage IV ceppo I\/Iaro%‘)

M/08. |...g.. |...g.. )

‘_.'—_-_—..._ ‘_.'—_-_—..._ ‘_.'—_-.—-....
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7= Concentrazione/purificazione
sospensione virale inattivata

Sistema flusso tangenziale con cassette a
taglio molecolare 300 KD

 RITENUTO 10X

* PERMEATO

Prodotto da separare

Prodatio concentralo

g 1St it =r 4 (Ritentato)
e T 2
i s ) :..:u"'l.'l‘i"uu
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Well Sample Ct Quantity Qty Mean Qty Campione
StdDev
1 PPR1 20 2,25E+05 2,06E+05 | 1,63E+04

2 PPR1 20 2,00E+05 2,06E+05 | 1,63E+04 Surnatante PPR A

dopo centrifugazione

3 PPR1 20 1,94E+05 2,06E+05 |1,63E+04
4 PPR 2 16 4,42E+06 3,31E+05
"Estratto" da Pellet
5 PPR 2 15 4,74E+06 3,31E+05| . . B
risospeso in PBS
6 PPR2 16 4,08E+06 3,31E+05
7 PPR 3 19 3,66E+05 3,44E+05 | 1,93E+04 Surn. PPR
centrifugato +
8 PPR 3 19 3,37E+05 3,44E+05 | 1,93E+04 A+B

"Estratto" da Pellet —_—
3,29E+05 3,44E+05 | 1,93E+04 t.q.

3,13E+06 3,48E+05 Surn. PPR
centrifugato +

"Estratto” da Pellet

3,50E+06 3.48e+05 | t.q. Concentrato 10x

2,80E+06 3,48E+05

13 PPR5 33 9,29E+00 9,14E+00 | 3,82E+00

14 PPR5 34 5,25E+00 9,14E+00 | 3,82E+00 Permeato

15 PPR 5 33 1,29E+01 9,14E+00 | 3,82E+00
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Lotti di vaccino prodotti
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La sospensione virale inattivata e concentrata e
stata suddivisa in 6 aliquote

3 aliquote sono state emulsionate ai tre
adiuvanti

3 aliguote sono state diluite 1:10 in PBS pH 7,2
e quindi emulsionate ai tre adiuvanti scelti.

Sono stati prodotti quindi 6 lotti di vaccino P
Inattivato.
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Adiuvanti utilizzati
O

* MONTANIDE ISA 71 (SEPPIC ©)
Emulsione acqua in oli minerali

e AFSA 1 (Vaxine ®) con delta inulina

 AFSA 2 (Vaxine ®) con delta inulina + altro
immunostimolante

Y

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise./Anne; 2015.

Teramo, 15 giugno 2016 3



o)

Immune Response of Rats to Peste Des Petits
Ruminant (PPR) Vaccination

M.C.O. Ezeibe'*, J.1. Eze', NNM. Ukomadu®, O.S. Chukwu', 1.C. Eze?,
O.N. Okoroafor?, J.A.C. Ugonabo?, A.A. Ngene!, M.E. Sanda’, O. [jabo!

'Department of Veterinary Medicine
“Department of Microbiology
3Department of Veterinary Parasitology and Entomology

University of Nigeria
Nsukka, Nigeria

(Received October 02, 2009; accepted January 24, 2010)

Abstract

Ezeibe, M.C.O., Eze, J.I., Ukomadu, N.M., Chukwu, O.S., Eze, 1.C., Okoroafor, O.N., Ugonabo, J.A.C.,
Ngene, A.A., Sanda, M.E. and Ijabo, O. 2010. Immune response of rats to Peste des Petits Ruminant (PPR)
vaccination. J. Appl. Anim. Res., 37: 239-240.

Rats were used as animal models to study immune response to vaccination with peste des petits ruminants
(PPR) monospecific vaccine. One group (10 rais) was vaccinated with PPR vaccine (Nigeria 75/1). The
second group (10 rats) served as unvaccinated control. Two weeks post vaccination, haemagglutination-
inhibition (HI) test was done. The vaccinated group had higher HI titre of 6617+653 suggesting that the
rats could be used for assessment of immune response to PPR vaccine.

Key words: PPR vaccine, haemagglutination-inhibition test, small ruminants.
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= Costituzione dei gruppi di
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animali e vaccinazione

e Sono stati costituiti 7 gruppi di animali,
ciascuno costituito da 5 ratti.

e Ogni animale ha ricevuto una dose pari a 0,5
mL di prodotto (vaccino o placebo) per via
sottocutanea.

e Una dose di richiamo e stata somministrata a)‘
36 gg dopo la prima somministrazione.
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Gruppi di animali e tipologia di
vaccino inoculato

>

Gruppo di animali ADIUVANTI ANTIGENE

A Soluzione fisiologica //

B ISA 71 VG Concentrato 10x
C ISA 71 VG Diluito

D AFSA 1 Concentrato 10x
E AFSA 1 Diluito

F AFSA 2 Concentrato 10x
G AFSA 2 Diluito
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* Neigiorni 0, 11, 36, 49 e 63 sono stati eseguiti
prelievi di sangue dalla vena caudale dei ratti
previa anestesia locale con crema a base di
Prilocaina e Lidocaina.

e | campioni di siero sono stati quindi saggiati in
c-ELISA (in doppio) )‘
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ID Screen® PPR Competition

4

e £ STATO OSSERVATO UN COEFFICIENTE Dl
CORRELAZIONE (r) PARI A 0,94 TRA | TITOLI
OTTENUTI UTILIZZANDO | DUE TEST (ELISA e
SN)

Bibliografia:

Development of a competitive ELISA for detecting antibodies to the Peste des Petits
Ruminants virus using a recombinant nucleoprotein. y
Libeau G,Préhaud C, Lancelot R, Colas F, Guerre L, Bishop DH, Diall |

1995 Jan;58(1):50-5.
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A Soluzione fisiologica // 0/5 0/5 0/5 0/5 0/5
E ISA 71 VG Concentrato 0/4 0/5 0/4 3/4 3/5
g ISA71VG Diluito 0/5 0/5 0/5 0/4 0/5
Q AFSA 1 Concentrato 0/5 1/4 1/4 3/4 3/3
E AFSA 1 Diluito 0/5 0/5 0/4 3/4 ~5/4
E AFSA 2 Concentrato 0/5 0/5 2/5 5/5 5/5
g AFSA 2 Diluito 0/5 0/5 1/5 4/5 3/4

I risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzoe delMolise’ Anno, 2015,
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Valori di D.O. medi nei 7 gruppi di ratti dopo somministrazione dei vaccini
180 - PPR inattivati allestiti
dose dirichiamo
1,60 + - .
1,40
1,20 +
D.O. 1,00 -
0.80 4 NEGATIVI | -
e I | |
0,60 - POSITIVI
0,40 -+
0,20 -
0,00 A
TO T11 T36 T49 T63
HA: GRUPPO DI CONTROLLO HB:ISA 71VG + ANTIGEMNE CONCENTRATO m C: ISA 71 VG +ANTIGENE DILUITO B D: AFSA1 + ANTIGENE CONCENTRATO

le barre di errore indicano i valori di D.O. massimi e minimi
W E: AFSA1 + ANTIGENE DILUITO B F: AFSA2 + ANTIGENE CONCENTRATO B G: AFSA2 + ANTIGENE DILUITO  all'interno di ogni singolo gruppo
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N Scelta della formulazione vaccinale

e |3 formulazione vaccinale contenente

I'antigene PPR purificato e concentrato 10 X,
diuvata con AFSA2 e stata quindi selezionata
per effettuare le prove di efficacia su capre

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise./Anne; 2015
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e La PPR e considerata una delle malattie ovi-
caprine a rischio di introduzione nell’'Europa
occidentale con pesante impatto economico negli
allevamenti.

* Elevata mortalita (superiore al 80%). La morbilita
e molto elevata (> 90%).

e La PPR e inclusa tra le malattie con obbligoy
denuncia da parte dell'OIE (Terrestrial Animal
Health Code, Chapter 1.2).

| risultati della ricerca corrente condotta dall’lstituto Zooprofilattico Sperimentale dell’Abruzzo e'del Molise. Anno, 2015
Teramo, 15 giugno 2016 23
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Courtesy dr. A. Petrini "P WORLD ORGANISATION FOR ANIMAL HEALTH
,.,-———J—If—l- Protecting animals, preserving our juture

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzore delMolisel Ahnop20151 26

Teramo, 15 giugno 2016



—
A e
SN
e:.::s‘“:w\
u§s
-
uE IZSAM c.caporaLE

%, TERAMO

Copyright © 2013, Animal Health Information Department — OIE

Courtesy dr. A. Petrini

(Between 2005 and early 2013)
N  E
T 2 B <
K I
[ 14 B s

Countries or zones where PPR
has not been reported

No information

Vaccination

v Routine vaccination

Vp Vaccination prohibited

No. of years of presence of PPR

Strategie di vaccinazione

'P WORLD ORGANISATION FOR ANIMAL HEALTH
__ 7 Protecting animals, preserving our fjuture
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Vaccini in commercio

Vaccini attenuati

Nigeria/75 (lineage 1) da capra, attenuato
passaggi seriali su cellule VERO.

Sungri/96 (lineage 4) isolato da una capra
nella regione del Sungri in India nel 1994.

Arasur/87 e Coimbatore/97 (lineage 4) isolati

rispettivamente da una pecora e da una capra. ;

Attenuati con passaggi seriali su cellule VERO.

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzo.e del Molise."Anho, 2015. 28
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Tipologie vaccini
VACCINI ATTENUATI: VACCINI INATTIVATI:
PRO: PRO:
*Costi Sicurezza (no rischi

Efficacia (risposta rivirulentazione ed

umorale/cellulo-mediata e eliminazione

durata immunita) nell'lambiente)
*Maggiore stabilita

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzo.e del Molise."Anho, 2015. 29
Teramo, 15 giugno 2016



‘;;‘35:{-3&:&

&S

oy

Sur IZSAM c.caporaLE
L S5 TERAMO
L S<S

[ ] [ ]
VAN SN
SO

L TRy

-
NS
s
u
Ww

Lo scopo di questo studio e
valutare l'efficacia del vaccino
inattivato IZSAM-Biopharma,
mediante |'inoculazione
sperimentale di un ceppo
patogeno di PPRV nella capra
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) Protocollo sperimentale

7 capre razza tibetana (4 vaccinate e 3 controlli
non-vaccinati, a contatto)

Ceppo PPRV Marocco_ 2008

Stabilimento utilizzatore sede centrale BSL3
(Sistema BioBubble)

Y
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Vaccinazione
107 RNA copies/ml
1 ml via s.c./placebo

Booster
107 RNA copies/ml
1 ml via s.c./placebo

Protocollo sperimentale

Infezione sperimentale
Marocco_2008 (108 TCID,)
1 ml via intranasale

Sacrificio

1—|—|—>2@

T 36

Risposta |mmun|tar|a

T

Viremia ed escrezione virale

—

Sintomatologia clinica

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzo b del Molise./Aano, 2015.
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CELISA e SN
RT-gPCR

Es. clinico e t.rettale
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Vaccinazione

PRIMA DOSE (T,)

* 1 ml sottocute vaccino/placebo, piatto interno
coscia sinistra
SECONDA DOSE (T5)

* 1 ml sottocute vaccino/placebo, piatto interno
coscia destra
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Fase vaccinale (sierologia)
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Valori di D.O. medi in gruppo di controllo e in capre vaccinate
O, 2
n| o
9 1.6
14 H] vace
] 3 yace
=]
(= . “ 5 vaco
‘ & ¥ vace
03 Il I | | “media controll
0,6
0,4
0,2
o]
0 2 5 9 12 16 19 23 26 30 33 30 40 44 47 49 51 54 58 &1 62 F5 82 89 96 103110117125133
o o ¥ ﬁ
1~ dose 2" dose
etiﬁo A Ki

| campioni sono stati analizzati mediante ELISA comp. o mp
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Fase vaccinale (sierologia)

SN fase vaccinale

_E 3
= 25
E —_—acc l
2 ]
E ——acc 3
E 15 ———wacc 5
E 1 w—acC 7
E 0.5 w———media cont
2
=0
19 a Bl 82 103 133
1 2°
dose dose .1‘ Y

| campioni sono stati analizzati mediante Siero neutralizzazione' /
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SN fase vaccinale

vacc 1	0	19	40	61	82	103	133	0	1.3010299956639813	1.3010299956639813	2.8061799739838871	1.9030899869919435	2.5051499783199058	2.8061799739838871	vacc 3	0	19	40	61	82	103	133	0	1	1	2.3802112417116059	1.7781512503836436	1.9030899869919435	1.6020599913279623	vacc 5	0	19	40	61	82	103	133	0	0	0	1.9030899869919435	1	1	0	vacc 7	0	19	40	61	82	103	133	0	1.3010299956639813	1.3010299956639813	1.6020599913279623	1.3010299956639813	1.3010299956639813	1.3010299956639813	media cont	0	19	40	61	82	103	133	0	0	0	0	0	0	0	Titolo anticorpi neutralizzanti (log)



Dati grezzi
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		Giorni post vaccinazione 						12		36		110		Giorni post challenge						0						2						4						6						8						9						10						12						14						16						18						20						22						24						26						28						30						32						35						36
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				Capra 2		-		<1:5		<1:5		<1:5				Capra 2		10361/2		<1:5		Neg		10574/2		<1:5		Neg		10678/2		<1:5		Neg		10806/2		<1:5		Neg		10976/2		<1:5		Neg		11155/2		1:40		POS		11158/2		1:80		POS		11322/2		1:320		POS		11330/2		1:320		POS		11787/2		>1:640		POS		11919/2		>1:640		POS		12017/2		>1:640		POS		12205/2		>1:640		POS		12366/2		>1:640		POS		12495/2		>1:640		POS		12498/2		>1:640		POS		12697/2		>1:640		POS		12886/2		>1:640		POS		13007/2		>1:640		POS		13289/2		>1:640		POS

				Capra 2		-										Capra 2		10361/2		<1:5		Neg		10574/2		<1:5		Neg		10678/2		<1:5		Neg		10806/2		<1:5		Neg		10976/2		<1:5		Neg		11155/2		1:40		POS		11158/2		1:80		POS		11322/2		1:320		POS		11330/2		1:320		POS		11787/2		>1:640		POS		11919/2		>1:640		POS		12017/2		>1:640		POS		12205/2		>1:640		POS		12366/2		>1:640		POS		12495/2		>1:640		POS		12498/2		>1:640		POS		12697/2		>1:640		POS		12886/2		>1:640		POS		13007/2		>1:640		POS		13289/2		>1:640		POS

				Capra 3		+		1:20		1:5		1:80				Capra 3		10361/3		1:80		POS		10574/3		1:160		POS		10678/3		1:40		POS		10806/3		1:40		POS		10976/3		1:160		POS		11155/3		>1:640		POS		11158/3		>1:640		POS		11322/3		>1:640		POS		11330/3		>1:640		POS		11787/3		>1:640		POS		11919/3		>1:640		POS		12017/3		>1:640		POS		12205/3		>1:640		POS		12366/3		>1:640		POS		12495/3		>1:640		POS		12498/3		>1:640		POS		12697/3		>1:640		POS		12886/3		>1:640		POS		13007/3		>1:640		POS		13289/3		>1:640		POS

				Capra 3		+										Capra 3		10361/3		1:80		POS		10574/3		1:160		POS		10678/3		1:40		POS		10806/3		1:40		POS		10976/3		1:160		POS		11155/3		>1:640		POS		11158/3		>1:640		POS		11322/3		>1:640		POS		11330/3		>1:640		POS		11787/3		>1:640		POS		11919/3		>1:640		POS		12017/3		>1:640		POS		12205/3		>1:640		POS		12366/3		>1:640		POS		12495/3		>1:640		POS		12498/3		>1:640		POS		12697/3		>1:640		POS		12886/3		>1:640		POS		13007/3		>1:640		POS		13289/3		>1:640		POS

				Capra 4		-		<1:5		<1:5		<1:5				Capra 4		10361/4		<1:5		Neg		10574/4		<1:5		Neg		10678/4		<1:5		Neg		10806/4		<1:5		Neg		10976/4		<1:5		Neg		11155/4		1:40		POS		11158/4		1:80		POS		11322/4		1:320		POS		11330/4		1:320		POS		11787/4		>1:640		POS		11919/4		>1:640		POS		12017/4		>1:640		POS		12205/4		>1:640		POS		12366/4		>1:640		POS		12495/4		>1:640		POS		12498/4		>1:640		POS		12697/4		>1:640		POS		12886/4		>1:640		POS		13007/4		>1:640		POS		13289/4		>1:640		POS

				Capra 4		-										Capra 4		10361/4		<1:5		Neg		10574/4		<1:5		Neg		10678/4		<1:5		Neg		10806/4		<1:5		Neg		10976/4		<1:5		Neg		11155/4		1:40		POS		11158/4		1:80		POS		11322/4		1:320		POS		11330/4		1:320		POS		11787/4		>1:640		POS		11919/4		>1:640		POS		12017/4		>1:640		POS		12205/4		>1:640		POS		12366/4		>1:640		POS		12495/4		>1:640		POS		12498/4		>1:640		POS		12697/4		>1:640		POS		12886/4		>1:640		POS		13007/4		>1:640		POS		13289/4		>1:640		POS

				Capra 5		+		1:20		<1:5		1:10				Capra 5		10361/5		1:5		POS		10574/5		1:5		POS		10678/5		<1:5		Neg		10806/5		<1:5		Neg		10976/5		1:20		POS		11155/5		1:320		POS		11158/5		>1:640		POS		11322/5		>1:640		POS		11330/5		>1:640		POS		11787/5		>1:640		POS		11919/5		>1:640		POS		12017/5		>1:640		POS		12205/5		>1:640		POS		12366/5		>1:640		POS		12495/5		>1:640		POS		12498/5		>1:640		POS		12697/5		>1:640		POS		12886/5		>1:640		POS		13007/5		>1:640		POS		13289/5		>1:640		POS

				Capra 5		+										Capra 5		10361/5		1:5		POS		10574/5		1:5		POS		10678/5		<1:5		Neg		10806/5		<1:5		Neg		10976/5		1:20		POS		11155/5		1:320		POS		11158/5		>1:640		POS		11322/5		>1:640		POS		11330/5		>1:640		POS		11787/5		>1:640		POS		11919/5		>1:640		POS		12017/5		>1:640		POS		12205/5		>1:640		POS		12366/5		>1:640		POS		12495/5		>1:640		POS		12498/5		>1:640		POS		12697/5		>1:640		POS		12886/5		>1:640		POS		13007/5		>1:640		POS		13289/5		>1:640		POS

				Capra 6		-		<1:5		<1:5		<1:5				Capra 6		10361/6		1:5		POS		10574/6		1:5		POS		10678/6		<1:5		Neg		10806/6		<1:5		Neg		10976/6		<1:5		Neg		11155/6		1:40		POS		11158/6		1:80		POS		11322/6		1:320		POS		11330/6		1:320		POS		11787/6		>1:640		POS		11919/6		>1:640		POS		12017/6		>1:640		POS		12205/6		>1:640		POS		12366/6		>1:640		POS		12495/6		>1:640		POS		12498/6		>1:640		POS		12697/6		>1:640		POS		12886/6		>1:640		POS		13007/6		>1:640		POS		13289/6		>1:640		POS

				Capra 6		-										Capra 6		10361/6		1:5		POS		10574/6		1:5		POS		10678/6		<1:5		Neg		10806/6		<1:5		Neg		10976/6		<1:5		Neg		11155/6		1:40		POS		11158/6		1:80		POS		11322/6		1:160		POS		11330/6		1:320		POS		11787/6		>1:640		POS		11919/6		>1:640		POS		12017/6		>1:640		POS		12205/6		>1:640		POS		12366/6		>1:640		POS		12495/6		>1:640		POS		12498/6		>1:640		POS		12697/6		>1:640		POS		12886/6		>1:640		POS		13007/6		>1:640		POS		13289/6		>1:640		POS

				Capra 7		+		1:40		1:10		1:20				Capra 7		10361/7		1:20		POS		10574/7		1:40		POS		10678/7		1:20		POS		10806/7		1:40		POS		10976/7		1:320		POS		11155/7		>1:640		POS		11158/7		>1:640		POS		11322/7		>1:640		POS		11330/7		>1:640		POS		11787/7		>1:640		POS		11919/7		>1:640		POS		12017/7		>1:640		POS		12205/7		>1:640		POS		12366/7		>1:640		POS		12495/7		>1:640		POS		12498/7		>1:640		POS		12697/7		>1:640		POS		12886/7		>1:640		POS		13007/7		>1:640		POS		13289/7		>1:640		POS

				Capra 7		+										Capra 7		10361/7		1:20		POS		10574/7		1:40		POS		10678/7		1:20		POS		10806/7		1:40		POS		10976/7		1:320		POS		11155/7		>1:640		POS		11158/7		>1:640		POS		11322/7		>1:640		POS		11330/7		>1:640		POS		11787/7		>1:640		POS		11919/7		>1:640		POS		12017/7		>1:640		POS		12205/7		>1:640		POS		12366/7		>1:640		POS		12495/7		>1:640		POS		12498/7		>1:640		POS		12697/7		>1:640		POS		12886/7		>1:640		POS		13007/7		>1:640		POS		13289/7		>1:640		POS
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				Vaccinati				Non vaccinati

				Media 		Dev ST		Media 		Dev ST

				Vaccinated				Unvaccinated 

		0		3.5		2.6		0		0

		2		4.0		2.8		0		0

		4		3.3		2.5		0		0

		6		3.5		2.5		0		0																						<1:5		0

		8		5.5		1.7		0		0																						1:5		1

		9		7.5		0.6		4		0																						1:10		2

		10		8.0		0.0		5		0																						1:20		3

		12		8.0		0.0		7		0																						1:40		4

		14		8.0		0.0		7		0																						1:80		5

		16		8.0		0.0		8		0																						1:160		6

		18		8.0		0.0		8		0																						1:320		7

		20		8.0		0.0		8		0																						>1:640		8

		22		8.0		0.0		8		0

		24		8.0		0.0		8		0

		26		8.0		0.0		8		0

		28		8.0		0.0		8		0																						1:160		1:80				1:20

		30		8.0		0.0		8		0																						6		5		0		3

		32		8.0		0.0		8		0

		35		8.0		0.0		8		0

		36		8.0		0.0		8		0



				Capra 1		Capra 3		Capra 5		Capra 7		Capra 2		Capra 4		Capra 6

		0		6		5		0		3		0		0		0

		2		6		6		0		4		0		0		0

		4		6		4		0		3		0		0		0

		6		6		4		0		4		0		0		0

		8		6		6		3		7		0		0		0

		9		7		8		7		8		4		4		4

		10		8		8		8		8		5		5		5

		12		8		8		8		8		7		7		7

		14		8		8		8		8		7		7		7

		16		8		8		8		8		8		8		8

		18		8		8		8		8		8		8		8

		20		8		8		8		8		8		8		8

		22		8		8		8		8		8		8		8

		24		8		8		8		8		8		8		8

		26		8		8		8		8		8		8		8

		28		8		8		8		8		8		8		8

		30		8		8		8		8		8		8		8

		32		8		8		8		8		8		8		8

		35		8		8		8		8		8		8		8

		36		8		8		8		8		8		8		8
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Foglio1



		Giorni post vaccinazione 						19				40				61										82				103				Giorni post challenge				0				2				4				6				8				9				10				12				14				16				18				20				22				24				26				28				30				32				35				36

		Vaccino 		Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS		Challenge		Capra 1		160		POS		80		POS		160		POS		160		POS		320		POS		320		POS		640		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS				Capra 1		1:160		POS		1:80		POS		1:160		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		1		Neg		1		Neg		1		Neg		1		Neg		1		Neg		40		POS		80		POS		320		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 3		+		1:10		POS		1:10		POS		1:320		POS								1:40		POS		1:80		POS				Capra 3		40		POS		40		POS		40		POS		40		POS		240		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 3		+		1:10		POS		1:10		POS		1:160		POS								1:80		POS		1:80		POS				Capra 3		1:40		POS		1:40		POS		1:40		POS		1:80		POS		1:160		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		1		Neg		1		Neg		1		Neg		1		Neg		1		Neg		40		POS		80		POS		320		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		1		Neg		1		Neg		1		Neg		1		Neg		10		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:10		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		1		Neg		1		Neg		1		Neg		1		Neg		1		Neg		40		POS		80		POS		320		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:160		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		20		POS		20		POS		10		POS		20		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		1:20		POS		1:20		POS		1:20		POS		1:20		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS



						Post vaccinazione 														post inoculazione 

						19		40		61		82		103		133				0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

				vaccined 1		3		3		8		5		7		6		1		6		5		6		5.5		7		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				2												0		2		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 3		2		2		6.5		4.5		5		4		3		4		4		4		4.5		6.5		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				4												0		4		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 5		0		0		5		2		2		0		5		0		0		0		0		2		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				6												0		6		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 7		3		3		4		3		3		3		7		3		3		2.5		3		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

																																				GIORNI

																																				0		19		40		61		82		103		133

		<1:5		0																														capra 1		1		20		20		640		80		320		640

		1:5		1																														capra 2		1		1		1		1		1		1		1

		1:10		2																														capra 3		1		10		10		240		60		80		40

		1:20		3																														capra 4		1		1		1		1		1		1		1

		1:40		4																														capra 5		1		1		1		80		10		10		1

		1:80		5																														capra 6		1		1		1		1		1		1		1

		1:160		6																														capra 7		1		20		20		40		20		20		20

		1:320		7

		>1:640		8

																																						GIORNI

																																						0		19		40		61		82		103		133

				vaccined 1		vaccinated 3		vaccinated 5		vaccinated 7																										vacc 1		0		1.3010299957		1.3010299957		2.806179974		1.903089987		2.5051499783		2.806179974

				0		0		0		0																										controllo 2		0		0		0		0		0		0		0

		19		3		2		0		3																										vacc 3		0		1		1		2.3802112417		1.7781512504		1.903089987		1.6020599913

		40		3		2		0		3																										controllo 4		0		0		0		0		0		0		0

		61		8		6.5		5		4																										vacc 5		0		0		0		1.903089987		1		1		0

		82		5		4.5		2		3																										controllo 6		0		0		0		0		0		0		0

		103		7		5		2		3																										vacc 7		0		1.3010299957		1.3010299957		1.6020599913		1.3010299957		1.3010299957		1.3010299957

		133		6		4		0		3																										media cont		0		0		0		0		0		0		0



				vacc. 1		vacc.  3		vacc. 5		vacc. 7		unvaccinated 2-4-6

		0		6		4		0		3		0

		2		5		4		0		3		0

		4		6		4		0		2.5		0

		6		5.5		4.5		0		3		0

		8		7		6.5		2		7		0

		9		7		8		7		8		4

		10		8		8		8		8		5

		12		8		8		8		8		7

		14		8		8		8		8		7

		16		8		8		8		8		8

		18		8		8		8		8		8

		20		8		8		8		8		8

		22		8		8		8		8		8

		24		8		8		8		8		8

		26		8		8		8		8		8

		28		8		8		8		8		8

		30		8		8		8		8		8

		32		8		8		8		8		8

		35		8		8		8		8		8

		36		8		8		8		8		8										0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

																				Capra 1		160		80		160		160		320		320		640		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 2		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 3		40		40		40		40		240		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 4		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 5		1		1		1		1		10		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 6		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 7		20		20		10		20		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				media controlli		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280



																						0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

																				Vacc 1		2.2041199827		1.903089987		2.2041199827		2.2041199827		2.5051499783		2.5051499783		2.806179974		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Capra 2		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Vacc 3		1.6020599913		1.6020599913		1.6020599913		1.6020599913		2.3802112417		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Capra 4		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Vacc 5		0		0		0		0		1		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Capra 6		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Vacc 7		1.3010299957		1.3010299957		1		1.3010299957		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				media controlli		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696



Post - vaccine  

vaccined 1	19	40	61	82	103	133	0	3	3	8	5	7	6	vaccinated 3	19	40	61	82	103	133	0	2	2	6.5	4.5	5	4	vaccinated 5	19	40	61	82	103	133	0	0	0	5	2	2	0	vaccinated 7	19	40	61	82	103	133	0	3	3	4	3	3	3	Days post vaccine 

Nautralising antibodies titre

Post infection 

vacc. 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	6	5	6	5.5	7	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	vacc.  3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	4	4	4	4.5	6.5	8	8	8	8	8	8	8	8	8	8	8	8	8	8	8	vacc. 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	2	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	vacc. 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	3	3	2.5	3	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	8	unvaccinated 2-4-6	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	4	5	7	7	8	8	8	8	8	8	8	8	8	8	8	Days post infection  

Neutralising antibodies titre

SN fase vaccinale

vacc 1	0	19	40	61	82	103	133	0	1.3010299956639813	1.3010299956639813	2.8061799739838871	1.9030899869919435	2.5051499783199058	2.8061799739838871	vacc 3	0	19	40	61	82	103	133	0	1	1	2.3802112417116059	1.7781512503836436	1.9030899869919435	1.6020599913279623	vacc 5	0	19	40	61	82	103	133	0	0	0	1.9030899869919435	1	1	0	vacc 7	0	19	40	61	82	103	133	0	1.3010299956639813	1.3010299956639813	1.6020599913279623	1.3010299956639813	1.3010299956639813	1.3010299956639813	media cont	0	19	40	61	82	103	133	0	0	0	0	0	0	0	Titolo anticorpi neutralizzanti (log)

Vacc 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	2.2041199826559246	1.9030899869919435	2.2041199826559246	2.2041199826559246	2.5051499783199058	2.5051499783199058	2.8061799739838871	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.6020599913279623	1.6020599913279623	1.6020599913279623	1.6020599913279623	2.3802112417116059	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	1	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.3010299956639813	1.3010299956639813	1	1.3010299956639813	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	media controlli	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	1.6020599913279623	1.9030899869919435	2.5051499783199058	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Titolo anticorpi neutralizzanti (log)



log



		Giorni post vaccinazione 						19				40				61										82				103				Giorni post challenge				0				2				4				6				8				9				10				12				14				16				18				20				22				24				26				28				30				32				35				36

		Vaccino 		Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS		Challenge		Capra 1		1:160		POS		1:80		POS		1:160		POS		1:160		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS				Capra 1		1:160		POS		1:80		POS		1:160		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 3		+		1:10		POS		1:10		POS		1:320		POS								1:40		POS		1:80		POS				Capra 3		1:40		POS		1:40		POS		1:40		POS		1:40		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 3		+		1:10		POS		1:10		POS		1:160		POS								1:80		POS		1:80		POS				Capra 3		1:40		POS		1:40		POS		1:40		POS		1:80		POS		1:160		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:10		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:10		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:160		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		1:20		POS		1:20		POS		1:10		POS		1:20		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		1:20		POS		1:20		POS		1:20		POS		1:20		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS



						Post vaccinazione 														post inoculazione 

						19		40		61		82		103		133				0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

				vaccined 1		3		3		8		5		7		6		1		6		5		6		5.5		7		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				2												0		2		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 3		2		2		6.5		4.5		5		4		3		4		4		4		4.5		6.5		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				4												0		4		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 5		0		0		5		2		2		0		5		0		0		0		0		2		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				6												0		6		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 7		3		3		4		3		3		3		7		3		3		2.5		3		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8



		<1:5		0		0.0

		1:5		1		0.7

		1:10		2		1.0

		1:20		3		1.3

		1:40		4		1.6

		1:80		5		1.9

		1:160		6		2.2

		1:320		7		2.5

		>1:640		8		2.8



				goat 1		goat 3		goat 5		goat 7

		0		0		0		0		0

		19		1.3		1		0		1.3

		40		1.3		1		0		1.3

		61		2.8		2.5		1.9		1.6

		82		1.9		1.9		1		1.3

		103		2.5		1.9		1		1.3

		133		2.2		1.6		0		1.3



				goat 1		goat 3		goat 5		goat 7		unvaccinated ctrl

		0		2.2		1.6		0		1.3		0

		2		1.9		1.6		0		1.3		0

		4		2.2		1.6		0		1.3		0

		6		2.2		1.9		0		1.3		0

		8		2.5		2.5		1		2.5		0

		9		2.5		2.8		2.5		2.8		1.6

		10		2.8		2.8		2.8		2.8		1.9

		12		2.8		2.8		2.8		2.8		2.5

		14		2.8		2.8		2.8		2.8		2.5

		16		2.8		2.8		2.8		2.8		2.8

		18		2.8		2.8		2.8		2.8		2.8

		20		2.8		2.8		2.8		2.8		2.8

		22		2.8		2.8		2.8		2.8		2.8

		24		2.8		2.8		2.8		2.8		2.8

		26		2.8		2.8		2.8		2.8		2.8

		28		2.8		2.8		2.8		2.8		2.8

		30		2.8		2.8		2.8		2.8		2.8

		32		2.8		2.8		2.8		2.8		2.8

		35		2.8		2.8		2.8		2.8		2.8

		36		2.8		2.8		2.8		2.8		2.8



		<1:5		0		0.0

		1:5		1		0.7

		1:10		2		1.0

		1:20		3		1.3

		1:40		4		1.6

		1:80		5		1.9

		1:160		6		2.2

		1:320		7		2.5

		>1:640		8		2.8



Immune response post vaccination 

goat 1	0	19	40	61	82	103	133	0	1.3	1.3	2.8	1.9	2.5	2.2000000000000002	goat 3	0	19	40	61	82	103	133	0	1	1	2.5	1.9	1.9	1.6	goat 5	0	19	40	61	82	103	133	0	0	0	1.9	1	1	0	goat 7	0	19	40	61	82	103	133	0	1.3	1.3	1.6	1.3	1.3	1.3	Days post vaccine

Neutralising antibody titers (log)

Immune response post infection 

goat 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	2.2000000000000002	1.9	2.2000000000000002	2.2000000000000002	2.5	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	goat 3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.6	1.6	1.6	1.9	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	goat 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	1	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	goat 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.3	1.3	1.3	1.3	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	unvaccinated ctrl	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	1.6	1.9	2.5	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	Days post infection 

Neutralising antibody titers (log)




Wun IZSAM c.caporaLE

.
K Challenge
RO
3

INFEZIONE (T,3,)

* 1 ml sospensione virale 10° TCID.,, instillazione
endo-nasale mediante siringa e sondino per
dosaggio orale per roditori, lubrificato con
crema anestetica.

Sondini di dosaggio Polipropilene l

| polypropylena” - ‘ bulbo soffice ed elastica =

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise./Anno, 2015. 37
Teramo, 15 giugno 2016



Fase challenge (temperatura)

‘;;~Q S9N
"I\\\\‘ a2
SN

== adia vacc

== paedia ctrl

12345678 91011121314151617181492021222324 ’
Gloml post-infezione

| risultati della ricerca corrente condotta dall’Istituto Zooprofilattico Sperimentale deIIAbﬁ e dg k/lO'l! @m“ Z; ' l

Teramo, 15 giugno 2016



Grafico1



Media vacc	0.20615528128088281	0.24494897427831741	0.262995563967658	0.28722813232690203	0.28284271247461967	0.45734742446707494	0.47958315233127086	0.3872983346207417	0.27080128015453236	0.29860788111948261	0.27080128015453236	0.12583057392118094	0.12583057392118094	0.32015621187164295	0.24494897427831741	0.45460605656619485	0.262995563967658	0.24999999999999789	0.27080128015453236	0.1154700538379268	0.15000000000000213	0.18257418583505536	0.33166247903553897	0.25000000000000094	0.20615528128088281	0.24494897427831741	0.262995563967658	0.28722813232690203	0.28284271247461967	0.45734742446707494	0.47958315233127086	0.3872983346207417	0.27080128015453236	0.29860788111948261	0.27080128015453236	0.12583057392118094	0.12583057392118094	0.32015621187164295	0.24494897427831741	0.45460605656619485	0.262995563967658	0.24999999999999789	0.27080128015453236	0.1154700538379268	0.15000000000000213	0.18257418583505536	0.33166247903553897	0.25000000000000094	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	38.725000000000001	38.799999999999997	38.875	38.774999999999999	38.9	38.575000000000003	38.550000000000004	38.549999999999997	38.9	38.725000000000001	38.5	38.575000000000003	38.575000000000003	38.725000000000001	38.799999999999997	38.700000000000003	38.824999999999996	38.475000000000001	38.5	38.5	38.424999999999997	39.4	38.550000000000004	38.625	Media ctrl	0.25166114784235816	1.01159939369957	0.28867513459481287	0.30550504633038672	0.41633319989322848	0.45092497528228875	0.46188021535170309	5.77350269189634E-2	0.20816659994661338	0.15275252316519683	9.9999999999997882E-2	0.2309401076758536	0.2309401076758536	0.40414518843273672	0.43588989435406539	0.32145502536643233	0.1732050807568902	0.15275252316519375	0.26457513110645881	7.0710678118655765E-2	0.20816659994661224	0.32145502536642978	0.23094010767584949	0.1154700538379268	0.25166114784235816	1.01159939369957	0.28867513459481287	0.30550504633038672	0.41633319989322848	0.45092497528228875	0.46188021535170309	5.77350269189634E-2	0.20816659994661338	0.15275252316519683	9.9999999999997882E-2	0.2309401076758536	0.2309401076758536	0.40414518843273672	0.43588989435406539	0.32145502536643233	0.1732050807568902	0.15275252316519375	0.26457513110645881	7.0710678118655765E-2	0.20816659994661224	0.32145502536642978	0.23094010767584949	0.1154700538379268	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	38.533333333333331	38.966666666666669	38.966666666666661	39.033333333333339	39.733333333333341	39.866666666666667	40.166666666666664	39.866666666666667	39.366666666666667	39.033333333333339	38.799999999999997	39.06666666666667	39.06666666666667	38.966666666666669	38.9	38.966666666666669	39	39.333333333333336	39.1	38.549999999999997	38.433333333333337	39.56666666666667	39.033333333333331	38.866666666666667	GIorni post-infezione

Temperatura (°C)



Foglio1

				Temperature

		dpi		Vaccinated		dev		Unvaccinated 

		1		38.7				38.5

		2		38.8				39.0

		3		38.9				39.0

		4		38.8				39.0

		5		38.9				39.7

		6		38.6				39.9

		7		38.6				40.2

		8		38.6				39.9

		9		38.9				39.4

		10		38.7				39.0

		11		38.5				38.8

		12		38.6				39.1

		13		38.6				39.1

		14		38.7				39.0

		15		38.8				38.9

		16		38.7				39.0

		17		38.8				39.0

		18		38.5				39.3

		19		38.5				39.1

		20		38.5				38.6

		21		38.4				38.4

		22		39.4				39.6

		23		38.6				39.0

		24		38.6				38.9



Temperatures

Vaccinated	38.725000000000001	38.799999999999997	38.875	38.774999999999999	38.9	38.575000000000003	38.550000000000004	38.549999999999997	38.9	38.725000000000001	38.5	38.575000000000003	38.575000000000003	38.725000000000001	38.799999999999997	38.700000000000003	38.824999999999996	38.475000000000001	38.5	38.5	38.424999999999997	Unvaccinated 	38.533333333333331	38.966666666666669	38.966666666666661	39.033333333333339	39.733333333333341	39.866666666666667	40.166666666666664	39.866666666666667	39.366666666666667	39.033333333333339	38.799999999999997	39.06666666666667	39.06666666666667	38.966666666666669	38.9	38.966666666666669	39	39.333333333333336	39.1	38.549999999999997	38.433333333333337	Days post infection 

Temperature (°C)



Foglio2

				Media vacc		Media ctrl		dev st vaccinate		dev st non vaccinate

		1		38.7		38.5		0.2		0.3

		2		38.8		39.0		0.2		1.0

		3		38.9		39.0		0.3		0.3

		4		38.8		39.0		0.3		0.3

		5		38.9		39.7		0.3		0.4

		6		38.6		39.9		0.5		0.5

		7		38.6		40.2		0.5		0.5

		8		38.6		39.9		0.4		0.1

		9		38.9		39.4		0.3		0.2

		10		38.7		39.0		0.3		0.2

		11		38.5		38.8		0.3		0.1

		12		38.6		39.1		0.1		0.2

		13		38.6		39.1		0.1		0.2

		14		38.7		39.0		0.3		0.4

		15		38.8		38.9		0.2		0.4

		16		38.7		39.0		0.5		0.3

		17		38.8		39.0		0.3		0.2

		18		38.5		39.3		0.2		0.2

		19		38.5		39.1		0.3		0.3

		20		38.5		38.6		0.1		0.1

		21		38.4		38.4		0.2		0.2

		22		39.4		39.6		0.2		0.3

		23		38.6		39.0		0.3		0.2

		24		38.6		38.9		0.3		0.1



Media vacc	0.20615528128088281	0.24494897427831741	0.262995563967658	0.28722813232690203	0.28284271247461967	0.45734742446707494	0.47958315233127086	0.3872983346207417	0.27080128015453236	0.29860788111948261	0.27080128015453236	0.12583057392118094	0.12583057392118094	0.32015621187164295	0.24494897427831741	0.45460605656619485	0.262995563967658	0.24999999999999789	0.27080128015453236	0.1154700538379268	0.15000000000000213	0.18257418583505536	0.33166247903553897	0.25000000000000094	0.20615528128088281	0.24494897427831741	0.262995563967658	0.28722813232690203	0.28284271247461967	0.45734742446707494	0.47958315233127086	0.3872983346207417	0.27080128015453236	0.29860788111948261	0.27080128015453236	0.12583057392118094	0.12583057392118094	0.32015621187164295	0.24494897427831741	0.45460605656619485	0.262995563967658	0.24999999999999789	0.27080128015453236	0.1154700538379268	0.15000000000000213	0.18257418583505536	0.33166247903553897	0.25000000000000094	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	38.725000000000001	38.799999999999997	38.875	38.774999999999999	38.9	38.575000000000003	38.550000000000004	38.549999999999997	38.9	38.725000000000001	38.5	38.575000000000003	38.575000000000003	38.725000000000001	38.799999999999997	38.700000000000003	38.824999999999996	38.475000000000001	38.5	38.5	38.424999999999997	39.4	38.550000000000004	38.625	Media ctrl	0.25166114784235816	1.01159939369957	0.28867513459481287	0.30550504633038672	0.41633319989322848	0.45092497528228875	0.46188021535170309	5.77350269189634E-2	0.20816659994661338	0.15275252316519683	9.9999999999997882E-2	0.2309401076758536	0.2309401076758536	0.40414518843273672	0.43588989435406539	0.32145502536643233	0.1732050807568902	0.15275252316519375	0.26457513110645881	7.0710678118655765E-2	0.20816659994661224	0.32145502536642978	0.23094010767584949	0.1154700538379268	0.25166114784235816	1.01159939369957	0.28867513459481287	0.30550504633038672	0.41633319989322848	0.45092497528228875	0.46188021535170309	5.77350269189634E-2	0.20816659994661338	0.15275252316519683	9.9999999999997882E-2	0.2309401076758536	0.2309401076758536	0.40414518843273672	0.43588989435406539	0.32145502536643233	0.1732050807568902	0.15275252316519375	0.26457513110645881	7.0710678118655765E-2	0.20816659994661224	0.32145502536642978	0.23094010767584949	0.1154700538379268	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	38.533333333333331	38.966666666666669	38.966666666666661	39.033333333333339	39.733333333333341	39.866666666666667	40.166666666666664	39.866666666666667	39.366666666666667	39.033333333333339	38.799999999999997	39.06666666666667	39.06666666666667	38.966666666666669	38.9	38.966666666666669	39	39.333333333333336	39.1	38.549999999999997	38.433333333333337	39.56666666666667	39.033333333333331	38.866666666666667	GIorni post-infezione

Temperatura (°C)



Foglio3
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(OIE Terrestrial Manual 2013, chapter 2.7.11)



Grafico1



SN fase infezione

Vacc 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	2.2041199826559246	1.9030899869919435	2.2041199826559246	2.2041199826559246	2.5051499783199058	2.5051499783199058	2.8061799739838871	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.6020599913279623	1.6020599913279623	1.6020599913279623	1.6020599913279623	2.3802112417116059	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	1	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.3010299956639813	1.3010299956639813	1	1.3010299956639813	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	media controlli	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	1.6020599913279623	1.9030899869919435	2.5051499783199058	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Titolo anticorpi neutralizzanti (log)



Dati grezzi

		0						12		36		110						133						135



		Giorni post vaccinazione 						12		36		110		Giorni post challenge						0						2						4						6						8						9						10						12						14						16						18						20						22						24						26						28						30						32						35						36

		Vaccino 		Capra 1		+		1:40		1:5		1:320		Challenge		Capra 1		10361/1		1:160		POS		10574/1		1:160		POS		10678/1		1:160		POS		10806/1		1:160		POS		10976/1		1:160		POS		11155/1		1:320		POS		11158/1		>1:640		POS		11322/1		>1:640		POS		11330/1		>1:640		POS		11787/1		>1:640		POS		11919/1		>1:640		POS		12017/1		>1:640		POS		12205/1		>1:640		POS		12366/1		>1:640		POS		12495/1		>1:640		POS		12498/1		>1:640		POS		12697/1		>1:640		POS		12886/1		>1:640		POS		13007/1		>1:640		POS		13289/1		>1:640		POS

				Capra 1		+										Capra 1		10361/1		1:160		POS		10574/1		1:160		POS		10678/1		1:160		POS		10806/1		1:160		POS		10976/1		1:160		POS		11155/1		1:320		POS		11158/1		>1:640		POS		11322/1		>1:640		POS		11330/1		>1:640		POS		11787/1		>1:640		POS		11919/1		>1:640		POS		12017/1		>1:640		POS		12205/1		>1:640		POS		12366/1		>1:640		POS		12495/1		>1:640		POS		12498/1		>1:640		POS		12697/1		>1:640		POS		12886/1		>1:640		POS		13007/1		>1:640		POS		13289/1		>1:640		POS

				Capra 2		-		<1:5		<1:5		<1:5				Capra 2		10361/2		<1:5		Neg		10574/2		<1:5		Neg		10678/2		<1:5		Neg		10806/2		<1:5		Neg		10976/2		<1:5		Neg		11155/2		1:40		POS		11158/2		1:80		POS		11322/2		1:320		POS		11330/2		1:320		POS		11787/2		>1:640		POS		11919/2		>1:640		POS		12017/2		>1:640		POS		12205/2		>1:640		POS		12366/2		>1:640		POS		12495/2		>1:640		POS		12498/2		>1:640		POS		12697/2		>1:640		POS		12886/2		>1:640		POS		13007/2		>1:640		POS		13289/2		>1:640		POS

				Capra 2		-										Capra 2		10361/2		<1:5		Neg		10574/2		<1:5		Neg		10678/2		<1:5		Neg		10806/2		<1:5		Neg		10976/2		<1:5		Neg		11155/2		1:40		POS		11158/2		1:80		POS		11322/2		1:320		POS		11330/2		1:320		POS		11787/2		>1:640		POS		11919/2		>1:640		POS		12017/2		>1:640		POS		12205/2		>1:640		POS		12366/2		>1:640		POS		12495/2		>1:640		POS		12498/2		>1:640		POS		12697/2		>1:640		POS		12886/2		>1:640		POS		13007/2		>1:640		POS		13289/2		>1:640		POS

				Capra 3		+		1:20		1:5		1:80				Capra 3		10361/3		1:80		POS		10574/3		1:160		POS		10678/3		1:40		POS		10806/3		1:40		POS		10976/3		1:160		POS		11155/3		>1:640		POS		11158/3		>1:640		POS		11322/3		>1:640		POS		11330/3		>1:640		POS		11787/3		>1:640		POS		11919/3		>1:640		POS		12017/3		>1:640		POS		12205/3		>1:640		POS		12366/3		>1:640		POS		12495/3		>1:640		POS		12498/3		>1:640		POS		12697/3		>1:640		POS		12886/3		>1:640		POS		13007/3		>1:640		POS		13289/3		>1:640		POS

				Capra 3		+										Capra 3		10361/3		1:80		POS		10574/3		1:160		POS		10678/3		1:40		POS		10806/3		1:40		POS		10976/3		1:160		POS		11155/3		>1:640		POS		11158/3		>1:640		POS		11322/3		>1:640		POS		11330/3		>1:640		POS		11787/3		>1:640		POS		11919/3		>1:640		POS		12017/3		>1:640		POS		12205/3		>1:640		POS		12366/3		>1:640		POS		12495/3		>1:640		POS		12498/3		>1:640		POS		12697/3		>1:640		POS		12886/3		>1:640		POS		13007/3		>1:640		POS		13289/3		>1:640		POS

				Capra 4		-		<1:5		<1:5		<1:5				Capra 4		10361/4		<1:5		Neg		10574/4		<1:5		Neg		10678/4		<1:5		Neg		10806/4		<1:5		Neg		10976/4		<1:5		Neg		11155/4		1:40		POS		11158/4		1:80		POS		11322/4		1:320		POS		11330/4		1:320		POS		11787/4		>1:640		POS		11919/4		>1:640		POS		12017/4		>1:640		POS		12205/4		>1:640		POS		12366/4		>1:640		POS		12495/4		>1:640		POS		12498/4		>1:640		POS		12697/4		>1:640		POS		12886/4		>1:640		POS		13007/4		>1:640		POS		13289/4		>1:640		POS

				Capra 4		-										Capra 4		10361/4		<1:5		Neg		10574/4		<1:5		Neg		10678/4		<1:5		Neg		10806/4		<1:5		Neg		10976/4		<1:5		Neg		11155/4		1:40		POS		11158/4		1:80		POS		11322/4		1:320		POS		11330/4		1:320		POS		11787/4		>1:640		POS		11919/4		>1:640		POS		12017/4		>1:640		POS		12205/4		>1:640		POS		12366/4		>1:640		POS		12495/4		>1:640		POS		12498/4		>1:640		POS		12697/4		>1:640		POS		12886/4		>1:640		POS		13007/4		>1:640		POS		13289/4		>1:640		POS

				Capra 5		+		1:20		<1:5		1:10				Capra 5		10361/5		1:5		POS		10574/5		1:5		POS		10678/5		<1:5		Neg		10806/5		<1:5		Neg		10976/5		1:20		POS		11155/5		1:320		POS		11158/5		>1:640		POS		11322/5		>1:640		POS		11330/5		>1:640		POS		11787/5		>1:640		POS		11919/5		>1:640		POS		12017/5		>1:640		POS		12205/5		>1:640		POS		12366/5		>1:640		POS		12495/5		>1:640		POS		12498/5		>1:640		POS		12697/5		>1:640		POS		12886/5		>1:640		POS		13007/5		>1:640		POS		13289/5		>1:640		POS

				Capra 5		+										Capra 5		10361/5		1:5		POS		10574/5		1:5		POS		10678/5		<1:5		Neg		10806/5		<1:5		Neg		10976/5		1:20		POS		11155/5		1:320		POS		11158/5		>1:640		POS		11322/5		>1:640		POS		11330/5		>1:640		POS		11787/5		>1:640		POS		11919/5		>1:640		POS		12017/5		>1:640		POS		12205/5		>1:640		POS		12366/5		>1:640		POS		12495/5		>1:640		POS		12498/5		>1:640		POS		12697/5		>1:640		POS		12886/5		>1:640		POS		13007/5		>1:640		POS		13289/5		>1:640		POS

				Capra 6		-		<1:5		<1:5		<1:5				Capra 6		10361/6		1:5		POS		10574/6		1:5		POS		10678/6		<1:5		Neg		10806/6		<1:5		Neg		10976/6		<1:5		Neg		11155/6		1:40		POS		11158/6		1:80		POS		11322/6		1:320		POS		11330/6		1:320		POS		11787/6		>1:640		POS		11919/6		>1:640		POS		12017/6		>1:640		POS		12205/6		>1:640		POS		12366/6		>1:640		POS		12495/6		>1:640		POS		12498/6		>1:640		POS		12697/6		>1:640		POS		12886/6		>1:640		POS		13007/6		>1:640		POS		13289/6		>1:640		POS

				Capra 6		-										Capra 6		10361/6		1:5		POS		10574/6		1:5		POS		10678/6		<1:5		Neg		10806/6		<1:5		Neg		10976/6		<1:5		Neg		11155/6		1:40		POS		11158/6		1:80		POS		11322/6		1:160		POS		11330/6		1:320		POS		11787/6		>1:640		POS		11919/6		>1:640		POS		12017/6		>1:640		POS		12205/6		>1:640		POS		12366/6		>1:640		POS		12495/6		>1:640		POS		12498/6		>1:640		POS		12697/6		>1:640		POS		12886/6		>1:640		POS		13007/6		>1:640		POS		13289/6		>1:640		POS

				Capra 7		+		1:40		1:10		1:20				Capra 7		10361/7		1:20		POS		10574/7		1:40		POS		10678/7		1:20		POS		10806/7		1:40		POS		10976/7		1:320		POS		11155/7		>1:640		POS		11158/7		>1:640		POS		11322/7		>1:640		POS		11330/7		>1:640		POS		11787/7		>1:640		POS		11919/7		>1:640		POS		12017/7		>1:640		POS		12205/7		>1:640		POS		12366/7		>1:640		POS		12495/7		>1:640		POS		12498/7		>1:640		POS		12697/7		>1:640		POS		12886/7		>1:640		POS		13007/7		>1:640		POS		13289/7		>1:640		POS

				Capra 7		+										Capra 7		10361/7		1:20		POS		10574/7		1:40		POS		10678/7		1:20		POS		10806/7		1:40		POS		10976/7		1:320		POS		11155/7		>1:640		POS		11158/7		>1:640		POS		11322/7		>1:640		POS		11330/7		>1:640		POS		11787/7		>1:640		POS		11919/7		>1:640		POS		12017/7		>1:640		POS		12205/7		>1:640		POS		12366/7		>1:640		POS		12495/7		>1:640		POS		12498/7		>1:640		POS		12697/7		>1:640		POS		12886/7		>1:640		POS		13007/7		>1:640		POS		13289/7		>1:640		POS
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						0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

		Vaccinati 		Capra 1		6		6		6		6		6		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Capra 3		5		6		4		4		6		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Capra 5		0		0		0		0		3		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Capra 7		3		4		3		4		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Media 		3.5		4		3.25		3.5		5.5		7.5		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				Dev ST		2.6		2.8		2.5		2.5		1.7		0.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Non Vaccinati		Capra 2		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				Capra 4		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				Capra 6		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				Media 		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				Dev ST		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

		Vaccinati 		Media 		3.5		4.0		3.3		3.5		5.5		7.5		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0		8.0

				Dev ST		2.6		2.8		2.5		2.5		1.7		0.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Non Vaccinati		Media 		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				Dev ST		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



				Vaccinati				Non vaccinati

				Media 		Dev ST		Media 		Dev ST

				Vaccinated				Unvaccinated 

		0		3.5		2.6		0		0

		2		4.0		2.8		0		0

		4		3.3		2.5		0		0

		6		3.5		2.5		0		0																						<1:5		0

		8		5.5		1.7		0		0																						1:5		1

		9		7.5		0.6		4		0																						1:10		2

		10		8.0		0.0		5		0																						1:20		3

		12		8.0		0.0		7		0																						1:40		4

		14		8.0		0.0		7		0																						1:80		5

		16		8.0		0.0		8		0																						1:160		6

		18		8.0		0.0		8		0																						1:320		7

		20		8.0		0.0		8		0																						>1:640		8

		22		8.0		0.0		8		0

		24		8.0		0.0		8		0

		26		8.0		0.0		8		0

		28		8.0		0.0		8		0																						1:160		1:80				1:20

		30		8.0		0.0		8		0																						6		5		0		3

		32		8.0		0.0		8		0

		35		8.0		0.0		8		0

		36		8.0		0.0		8		0



				Capra 1		Capra 3		Capra 5		Capra 7		Capra 2		Capra 4		Capra 6

		0		6		5		0		3		0		0		0

		2		6		6		0		4		0		0		0

		4		6		4		0		3		0		0		0

		6		6		4		0		4		0		0		0

		8		6		6		3		7		0		0		0

		9		7		8		7		8		4		4		4

		10		8		8		8		8		5		5		5

		12		8		8		8		8		7		7		7

		14		8		8		8		8		7		7		7

		16		8		8		8		8		8		8		8

		18		8		8		8		8		8		8		8

		20		8		8		8		8		8		8		8

		22		8		8		8		8		8		8		8

		24		8		8		8		8		8		8		8

		26		8		8		8		8		8		8		8

		28		8		8		8		8		8		8		8

		30		8		8		8		8		8		8		8

		32		8		8		8		8		8		8		8

		35		8		8		8		8		8		8		8

		36		8		8		8		8		8		8		8



Seroconversion
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Serum titre

Capra 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	6	6	6	6	6	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	Capra 3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	5	6	4	4	6	8	8	8	8	8	8	8	8	8	8	8	8	8	8	8	Capra 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	3	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	Capra 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	3	4	3	4	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	8	Capra 2	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	4	5	7	7	8	8	8	8	8	8	8	8	8	8	8	Capra 4	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	4	5	7	7	8	8	8	8	8	8	8	8	8	8	8	Capra 6	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	4	5	7	7	8	8	8	8	8	8	8	8	8	8	8	

Foglio1



		Giorni post vaccinazione 						19				40				61										82				103				Giorni post challenge				0				2				4				6				8				9				10				12				14				16				18				20				22				24				26				28				30				32				35				36

		Vaccino 		Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS		Challenge		Capra 1		160		POS		80		POS		160		POS		160		POS		320		POS		320		POS		640		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS				Capra 1		1:160		POS		1:80		POS		1:160		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		1		Neg		1		Neg		1		Neg		1		Neg		1		Neg		40		POS		80		POS		320		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 3		+		1:10		POS		1:10		POS		1:320		POS								1:40		POS		1:80		POS				Capra 3		40		POS		40		POS		40		POS		40		POS		240		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 3		+		1:10		POS		1:10		POS		1:160		POS								1:80		POS		1:80		POS				Capra 3		1:40		POS		1:40		POS		1:40		POS		1:80		POS		1:160		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		1		Neg		1		Neg		1		Neg		1		Neg		1		Neg		40		POS		80		POS		320		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		1		Neg		1		Neg		1		Neg		1		Neg		10		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:10		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		1		Neg		1		Neg		1		Neg		1		Neg		1		Neg		40		POS		80		POS		320		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:160		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		20		POS		20		POS		10		POS		20		POS		320		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS		1280		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		1:20		POS		1:20		POS		1:20		POS		1:20		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS



						Post vaccinazione 														post inoculazione 

						19		40		61		82		103		133				0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

				vaccined 1		3		3		8		5		7		6		1		6		5		6		5.5		7		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				2												0		2		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 3		2		2		6.5		4.5		5		4		3		4		4		4		4.5		6.5		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				4												0		4		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 5		0		0		5		2		2		0		5		0		0		0		0		2		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				6												0		6		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 7		3		3		4		3		3		3		7		3		3		2.5		3		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

																																				GIORNI

																																				0		19		40		61		82		103		133

		<1:5		0																														capra 1		1		20		20		640		80		320		640

		1:5		1																														capra 2		1		1		1		1		1		1		1

		1:10		2																														capra 3		1		10		10		240		60		80		40

		1:20		3																														capra 4		1		1		1		1		1		1		1

		1:40		4																														capra 5		1		1		1		80		10		10		1

		1:80		5																														capra 6		1		1		1		1		1		1		1

		1:160		6																														capra 7		1		20		20		40		20		20		20

		1:320		7

		>1:640		8

																																						GIORNI

																																						0		19		40		61		82		103		133

				vaccined 1		vaccinated 3		vaccinated 5		vaccinated 7																										vacc 1		0		1.3010299957		1.3010299957		2.806179974		1.903089987		2.5051499783		2.806179974

				0		0		0		0																										controllo 2		0		0		0		0		0		0		0

		19		3		2		0		3																										vacc 3		0		1		1		2.3802112417		1.7781512504		1.903089987		1.6020599913

		40		3		2		0		3																										controllo 4		0		0		0		0		0		0		0

		61		8		6.5		5		4																										vacc 5		0		0		0		1.903089987		1		1		0

		82		5		4.5		2		3																										controllo 6		0		0		0		0		0		0		0

		103		7		5		2		3																										vacc 7		0		1.3010299957		1.3010299957		1.6020599913		1.3010299957		1.3010299957		1.3010299957

		133		6		4		0		3																										media cont		0		0		0		0		0		0		0



				vacc. 1		vacc.  3		vacc. 5		vacc. 7		unvaccinated 2-4-6

		0		6		4		0		3		0

		2		5		4		0		3		0

		4		6		4		0		2.5		0

		6		5.5		4.5		0		3		0

		8		7		6.5		2		7		0

		9		7		8		7		8		4

		10		8		8		8		8		5

		12		8		8		8		8		7

		14		8		8		8		8		7

		16		8		8		8		8		8

		18		8		8		8		8		8

		20		8		8		8		8		8

		22		8		8		8		8		8

		24		8		8		8		8		8

		26		8		8		8		8		8

		28		8		8		8		8		8

		30		8		8		8		8		8

		32		8		8		8		8		8

		35		8		8		8		8		8

		36		8		8		8		8		8										0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

																				Capra 1		160		80		160		160		320		320		640		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 2		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 3		40		40		40		40		240		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 4		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 5		1		1		1		1		10		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 6		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				Capra 7		20		20		10		20		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280

																				media controlli		1		1		1		1		1		40		80		320		320		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280		1280



																						0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

																				Vacc 1		2.2041199827		1.903089987		2.2041199827		2.2041199827		2.5051499783		2.5051499783		2.806179974		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Capra 2		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Vacc 3		1.6020599913		1.6020599913		1.6020599913		1.6020599913		2.3802112417		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Capra 4		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Vacc 5		0		0		0		0		1		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Capra 6		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				Vacc 7		1.3010299957		1.3010299957		1		1.3010299957		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696

																				media controlli		0		0		0		0		0		1.6020599913		1.903089987		2.5051499783		2.5051499783		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696		3.1072099696



Post - vaccine  

vaccined 1	19	40	61	82	103	133	0	3	3	8	5	7	6	vaccinated 3	19	40	61	82	103	133	0	2	2	6.5	4.5	5	4	vaccinated 5	19	40	61	82	103	133	0	0	0	5	2	2	0	vaccinated 7	19	40	61	82	103	133	0	3	3	4	3	3	3	Days post vaccine 

Nautralising antibodies titre

Post infection 

vacc. 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	6	5	6	5.5	7	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	vacc.  3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	4	4	4	4.5	6.5	8	8	8	8	8	8	8	8	8	8	8	8	8	8	8	vacc. 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	2	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	vacc. 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	3	3	2.5	3	7	8	8	8	8	8	8	8	8	8	8	8	8	8	8	8	unvaccinated 2-4-6	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	4	5	7	7	8	8	8	8	8	8	8	8	8	8	8	Days post infection  

Neutralising antibodies titre

SN fase vaccinale

vacc 1	0	19	40	61	82	103	133	0	1.3010299956639813	1.3010299956639813	2.8061799739838871	1.9030899869919435	2.5051499783199058	2.8061799739838871	vacc 3	0	19	40	61	82	103	133	0	1	1	2.3802112417116059	1.7781512503836436	1.9030899869919435	1.6020599913279623	vacc 5	0	19	40	61	82	103	133	0	0	0	1.9030899869919435	1	1	0	vacc 7	0	19	40	61	82	103	133	0	1.3010299956639813	1.3010299956639813	1.6020599913279623	1.3010299956639813	1.3010299956639813	1.3010299956639813	media cont	0	19	40	61	82	103	133	0	0	0	0	0	0	0	Titolo anticorpi neutralizzanti (log)

SN fase infezione

Vacc 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	2.2041199826559246	1.9030899869919435	2.2041199826559246	2.2041199826559246	2.5051499783199058	2.5051499783199058	2.8061799739838871	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.6020599913279623	1.6020599913279623	1.6020599913279623	1.6020599913279623	2.3802112417116059	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	1	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Vacc 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.3010299956639813	1.3010299956639813	1	1.3010299956639813	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	media controlli	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	1.6020599913279623	1.9030899869919435	2.5051499783199058	2.5051499783199058	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	3.1072099696478683	Titolo anticorpi neutralizzanti (log)



log



		Giorni post vaccinazione 						19				40				61										82				103				Giorni post challenge				0				2				4				6				8				9				10				12				14				16				18				20				22				24				26				28				30				32				35				36

		Vaccino 		Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS		Challenge		Capra 1		1:160		POS		1:80		POS		1:160		POS		1:160		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 1		+		1:20		POS		1:20		POS		>1:640		POS								1:80		POS		1:320		POS				Capra 1		1:160		POS		1:80		POS		1:160		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 2		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 2		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 3		+		1:10		POS		1:10		POS		1:320		POS								1:40		POS		1:80		POS				Capra 3		1:40		POS		1:40		POS		1:40		POS		1:40		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 3		+		1:10		POS		1:10		POS		1:160		POS								1:80		POS		1:80		POS				Capra 3		1:40		POS		1:40		POS		1:40		POS		1:80		POS		1:160		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 4		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 4		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:10		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 5		+		<1:5		Neg		<1:5		Neg		1:80		POS								1:10		POS		1:10		POS				Capra 5		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:10		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:320		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 6		-		<1:5		Neg		<1:5		Neg		<1:5		Neg								<1:5		Neg		<1:5		Neg				Capra 6		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		<1:5		Neg		1:40		POS		1:80		POS		1:160		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		1:20		POS		1:20		POS		1:10		POS		1:20		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS

				Capra 7		+		1:20		POS		1:20		POS		1:40		POS								1:20		POS		1:20		POS				Capra 7		1:20		POS		1:20		POS		1:20		POS		1:20		POS		1:320		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS		>1:640		POS



						Post vaccinazione 														post inoculazione 

						19		40		61		82		103		133				0		2		4		6		8		9		10		12		14		16		18		20		22		24		26		28		30		32		35		36

				vaccined 1		3		3		8		5		7		6		1		6		5		6		5.5		7		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				2												0		2		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 3		2		2		6.5		4.5		5		4		3		4		4		4		4.5		6.5		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				4												0		4		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 5		0		0		5		2		2		0		5		0		0		0		0		2		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8

				6												0		6		0		0		0		0		0		4		5		7		7		8		8		8		8		8		8		8		8		8		8		8

				vaccinated 7		3		3		4		3		3		3		7		3		3		2.5		3		7		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8



		<1:5		0		0.0

		1:5		1		0.7

		1:10		2		1.0

		1:20		3		1.3

		1:40		4		1.6

		1:80		5		1.9

		1:160		6		2.2

		1:320		7		2.5

		>1:640		8		2.8



				goat 1		goat 3		goat 5		goat 7

		0		0		0		0		0

		19		1.3		1		0		1.3

		40		1.3		1		0		1.3

		61		2.8		2.5		1.9		1.6

		82		1.9		1.9		1		1.3

		103		2.5		1.9		1		1.3

		133		2.2		1.6		0		1.3



				goat 1		goat 3		goat 5		goat 7		unvaccinated ctrl

		0		2.2		1.6		0		1.3		0

		2		1.9		1.6		0		1.3		0

		4		2.2		1.6		0		1.3		0

		6		2.2		1.9		0		1.3		0

		8		2.5		2.5		1		2.5		0

		9		2.5		2.8		2.5		2.8		1.6

		10		2.8		2.8		2.8		2.8		1.9

		12		2.8		2.8		2.8		2.8		2.5

		14		2.8		2.8		2.8		2.8		2.5

		16		2.8		2.8		2.8		2.8		2.8

		18		2.8		2.8		2.8		2.8		2.8

		20		2.8		2.8		2.8		2.8		2.8

		22		2.8		2.8		2.8		2.8		2.8

		24		2.8		2.8		2.8		2.8		2.8

		26		2.8		2.8		2.8		2.8		2.8

		28		2.8		2.8		2.8		2.8		2.8

		30		2.8		2.8		2.8		2.8		2.8

		32		2.8		2.8		2.8		2.8		2.8

		35		2.8		2.8		2.8		2.8		2.8

		36		2.8		2.8		2.8		2.8		2.8



		<1:5		0		0.0

		1:5		1		0.7

		1:10		2		1.0

		1:20		3		1.3

		1:40		4		1.6

		1:80		5		1.9

		1:160		6		2.2

		1:320		7		2.5

		>1:640		8		2.8



Immune response post vaccination 

goat 1	0	19	40	61	82	103	133	0	1.3	1.3	2.8	1.9	2.5	2.2000000000000002	goat 3	0	19	40	61	82	103	133	0	1	1	2.5	1.9	1.9	1.6	goat 5	0	19	40	61	82	103	133	0	0	0	1.9	1	1	0	goat 7	0	19	40	61	82	103	133	0	1.3	1.3	1.6	1.3	1.3	1.3	Days post vaccine

Neutralising antibody titers (log)

Immune response post infection 

goat 1	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	2.2000000000000002	1.9	2.2000000000000002	2.2000000000000002	2.5	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	goat 3	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.6	1.6	1.6	1.9	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	goat 5	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	1	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	goat 7	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	1.3	1.3	1.3	1.3	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	unvaccinated ctrl	0	2	4	6	8	9	10	12	14	16	18	20	22	24	26	28	30	32	35	36	0	0	0	0	0	1.6	1.9	2.5	2.5	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	2.8	Days post infection 

Neutralising antibody titers (log)
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; Conclusioni

l. | dati confermano l'utilita del ratto come modello predittivo
dell'limmunogenicita anche di vaccini inattivati PPR, come gia
riportato per gli attenuati, con evidente risparmio di risorse.

Il. La doppia somministrazione del vaccino stimola una risposta

anticorpale nel 100% degli animali vaccinati senza manifestare
istolesivita.

Ill. Gli anticorpi vaccinali sono ancora rilevabili dopo oltre 4 mesi;
dall’inoculazione del vaccino nel 75% dei soggetti.
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“i‘, - Conclusioni

IV. La vaccinazione ha conferito protezione contro I'infezione
sperimentale (assenza di febbre, viremia e eliminazione virale)
anche in assenza di titoli rilevabili al momento del challenge
(cellulo-mediata?).

V. Il vaccino inattivato IZSAM-Biopharma e risultato essere
efficace e merita di essere ulteriormente valutato in piu ampi

studi di campo. y
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