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Caratteristiche di PRRSV

Genoma del PRRSv

Leader RNA polimerasi Geni strutturali RNA

ORF
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* Genoma: RNA a filamento singolo
* Incline a mutazioni genetiche

* Selezione «naturale» dei ceppi

* Coesistenza di ceppi diversi



@® Selezione «naturale» dei ceppi

* Fattori non dipendenti solo dal virus ma anche dall’'ospite/ambiente

Capacita del sistema immunitaria del suino di far fronte alla replicazione
(e alla trasmissione) del virus

Meno il virus replica 2 meno opportunita ha di mutare

Biosicurezza (riduzione carica virale/meno replicazione)

® Lo stesso virus in situazioni diverse subisce un’evoluzione diversa
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@® Che cosa é il sequenziamento

* Tecnica biomolecolare che permette di ricostruire I'ordine dei nucleotidi (A, C, G
e T/U) che formano una molecola di DNA/RNA.

Frederick Sanger (1918-2013)

Premio Nobel per la Chimica
1958 e 1980

> Sequenziamento Sanger: utilizzato di routine, max 800-1000 pb, costi contenuti

» Pirosequenziamento: rapido e preciso ma applicabile a sequenze corte (max
300-500 pb)

» NGS (Next Generation Sequencing): intero genoma del campione in analisi
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@ Dal campione alla sequenza
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Campione

m == —
Estrazione RNA — Postivo
Retrotrascrizione EU-AME
e PCR

/ PCR ORF5-ORF7

GACACAAGTTAACAAAATGACAGT GGT GT GT ACGGGT GCGACGACAGCGT
CAATTGCTTGGATTCCAGAT AAGACAGT AGTTCCT GGT GAAAATTTTACA
GTGAAAT ACAAAACAAACAGCGGACAAATACAACTATTCCCTTTTAAAGA
ACCGT CAACT AAGGATGACATATATTTGCT ACAAGT AGACAGT CTCGCCC
CATCTACAAAGTATACATTTACATT GGAAT CCAAAAATGGTTTAGGACGA
GCTGAATCGAAT GAGT ACACAT GCACAACT ATGGCT GCAT CAGAGGAGTC
TOGAGTTAGT GGT GCTCT AAT AGGAGGAGT TGT ATT GAT AT CAATT GCGC

ATACTCACAACTGATCTTTCAAGTCTCCCCTGT GGATGT CCAAATTGT AT

AACAACGT GCATCCAAAGAATTGCAAGGTTATCAAAGAAAGAT GAAGGTC

CCAGAAGAGGGCAAT GT CAATACAGAAGT CACAAAT GATGACAAT GGAAG

sequenza
CTGTGTGAAATTGTTATCCGC TCACAAT TCCACACAACATACGAGCCGGAAGCATAA
110 120 130 140 150 160 >=Mg_MxT0Ol_06C10
Seq uenz | amento TACTGCT AATCATAATAGTCATTGCGTTGATTTTACTACGCAAGTTTAGA
e cromatogramma
| E E \ / CATATATGAATACAGT ACACACAAACT ATGT AAACACT ACCATCAATGGA
(altade, Bl i CGAT AAGCCTT ATGAT GAT CTT GT AAGAAGAACT T CGAACT CCTCGGAAA

AACCATA



@ Output del sequenziamento

>Mg_MxTO1_06C10
GACACAAGTT AACAAAAT GACAGT GGT GT GT ACGGGT GCGACGACAGCGT
CAATTGCTTGGATTCCAGAT AAGACAGT AGTTCCT GGT GAAAATTTTACA
GTGAAAT ACAAAACAAACAGCGGACAAAT ACAACT ATTCCCTTTT AAAGA
ACCGT CAACT AAGGAT GACAT AT ATTTGCT ACAAGT AGACAGT CTCGCCC
CATCTACAAAGT ATACATTTACATTGGAAT CCAAAAAT GGTTTAGGACGA
GCT GAAT CGAAT GAGT ACACAT GCACAACT AT GGCT GCAT CAGAGGAGT C
TGGAGT T AGT GGT GCT CT AAT AGGAGGAGT T GT ATT GAT AT CAAT TGCGC
TACTGCT AATCAT AAT AGT CATT GCGT TGATTTTACT ACGCAAGTTTAGA
AT ACT CACAACT GATCTTTCAAGT CTCCCCT GT GGAT GT CCAAATTGT AT
AACAACGT GCATCCAAAGAATTGCAAGGT T AT CAAAGAAAGAT GAAGGT C
CAT AT ATGAAT ACAGT ACACACAAACT AT GT AAACACT ACCAT CAAT GGA
CCAGAAGAGGGCAAT GT CAAT ACAGAAGT CACAAAT GAT GACAAT GGAAG
CGAT AAGCCTT AT GAT GAT CTTGT AAGAAGAACT T CGAACT CCTCGGAAA
AACCATA

PIM — tabelle di confronto

ORF3
Percent Identity Matrix - created by Clustal2.1

1 2 3 4

1 100.00 83.28 83.88 B4.19

2 83.28 100.00 B2.48 B3.36

3 83.88 8248 100.00 99.17

4 84.19 B83.36 99.17 100.00

Vaccinale. 5 ORF5_Boehringher 89.11 83.31 B84.77 84.50

Vaccinale 6 ORF5_Amervac 94.07 84,32 84.96 8517

Vaccinale 7 ORF3_Merck 99.67 85.29 B84.77 B84.67

® Vaccinale. 8 ORF5 Zoetis 88.45 84,16 85.62 85.69

@é nome cognome - data della presentazione

Istitute Zooprofilattico
Sperimentale delle Venezie

5 5}
89.11 94.07
83.31 84.32
B84.77 B84.96
8450 85.17
100.00 92.23
92.23 100.00
83.59 94.21
86.61 88.60

99.67
82.29
84.77
84.67
89.59
94.21
100.00
88.93

88.45
34,16
85.62
85.69
86.61
88.60
88.93
100.00

' Elaborazione dei dati

Albero filogene}mico
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@® Analisi di sequenza

Lo scopo del confronto di due o piu sequenze e quello di determinare se queste
sono strettamente correlate o indipendenti

In altre parole: abbiamo a che fare con un virus «nuovo» o quello che circola e lo
stipite «aziendale»???
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@® Analisi di sequenza

Dobbiamo tenere a mente che la nostra analisi si basa solo su due
geni:

* ORF 5 circa 600 nucleotidi, frequenza di mutazione/anno 0,5-1%

* Lo stessovirus in situazioni diverse subisce un’evoluzione diversa

® ORF 7 circa 400 nucleotidi, piu stabile rispetto a ORF 5

E’ generalmente riconosciuto che confrontando 2 sequenze:
* strettamente correlate se percentuali di identita > 97-98% (CUT OFF)
®* < 97-98%: indipendenti
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' Attenzione
&

* Le differenze tra le varianti di un singolo ceppo circolante possono
determinare il superamento del cut-off di di differenza del 3%

* || concetto di CUT-OFF e valido per il confronto di ceppi identificati in un
determinato contesto ma non puo essere applicato tout-court nello studio
dell’evoluzione nel tempo dei ceppi presenti in un‘azienda

* La disponibilita di informazioni anamnestiche quali data/sito di
isolamento/gravita della sintomatologia rilevata sono di fondamentale
importanza per capire se si tratta di un ceppo nuovo
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@ Output del sequenziamento — tabelle di confronto

ORF5

Percent Identity Matrix - created by Clustal2.1

1 orfa_
Vaccinale 2 GrfS-_BcuEhringher
Vaccinale 3 Orf3_Amervac
Vaccinale 4 Orf5_Merck
Vaccinale 5 Orf3_Zoetis

ANy,

Istituto Zooprofilattico
Sperimentale delle Venezie

100.00
82.51
83.20
82.18
83.17

2 3 4 3
100.00
92.41 100.00

82.60 94.22 100.00
86.63 38.94 89.11 100.00

ORF5

Percent Identity Matrix - created by Clustal2.1

Vaccinale
Vaccinale
Vaccinale
Vaccinale

10
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CQORF5_Boehringher
ORF5_Amervac
QORFS_Merck
ORF5_Zoetis

1

2

3

100.00 83.28 &3.88

83.28
83.88
84.19
83.11
894.07

100.00
82.48
83.36
83.31
84.32
85.29
84.16

82.48
100.00
99.17
84.77
84.96
84.77
85.62

4
84.19
83.30
99.17
100.00
84.50
85.17
84.67
85.09

5 6 7

29.11 94.07 @
83.31 84.32 8599
84.77 84.96 B84.77
8450 85.17 B84.67
100.00 92.23 89.59
92.23 100.00 94.21
89.59 94.21 100.00
86.61 88.60 88.93

88.45
84.16
85.62
85.689
86.61
88.60
88.93
100.00
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@ Output del sequenziamento — tabelle di confronto

|Percent Identity Matrix - created by Clustal2.1
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ORF5_Boehringher
ORF5_Amervac
ORF5_Merck
ORF5_Zoetis

[ ]
WD =

ANy,

Istituto Zooprofilattico
Sperimentale delle Venezie

2
87.17
100.00
88.61
81.02
88.85
81.19
88.50
82.31
87.79
80.86
80.17
80.31
80.97
96.99
87.27
96.37
97.03
97.17
97.69
99.17
99.17
99.01
99.34
99.00
87.35
82.01
83.17
82.01
82.531

3
94.17
88.61

100.00

83.17
95.83
82.34
95.83
83.63
99.27
82.92
82.81
83.36
83.21
89.25
97.23
88.97
88.66
89.70
87.87
88.46
88.44
88.26
88.17
88.85
94.24
83.50
84.68
83.00
83.33

4
83.83
81.02
23.17

100.00
82.36
98.02
82.33
83.99
82.67
98.35
97.69
97.62
98.33
81.47
822.58
81.52
81.68
81.70
21.19
81.52
81.52
21.68
21.35
81.03
83.86
24.32
24.16
83.66
83.99

93.33
88.85
95.83
82.36
100.00
81.28
99.33
82.29
95.40
81.55
81.36
81.83
82.47
89.74
93.47
89.62
89.10
90.20
88.58
88.67
88.62
88.42
88.30
89.18
93.51
82.20
83.22
81.86
82.20

84.17
81.19
82.54
98.02
81.28
100.00
82.50
83.36
82.01
98.75
98.02
97.96
98.66
81.60
82.71
81.67
81.48
82.23
80.97
81.51
81.72
81.49
81.27
81.20
84.53
84.82
85.01
84.49
84.32

93.33
88.50
95.83
82.33
99.33
82.50
100.00
82.33
95.33
82.17
81.33
81.83
82.47
89.98
93.63
90.00
89.67
89.83
89.33
89.17
89.17
83.00
83.00
88.83
93.50
82.33
83.33
82.17
82.33

83.00
82.51
83.63
83.99
82.29
83.36
82.33
100.00
83.38
83.70
84.30
84.72
84.47
82.08
82.06
82.33
82.38
82.56
82.12
82.74
82.79
82.51
82.58
82.03
83.03
86.63
88.96
89.11
100.00

93.33
87.79
99.27
82.67
95.40
82.01
95.33
83.38
100.00
82.45
82.31
82.85
82.80
88.44
97.72
88.32
87.92
88.87
87.04
87.72
87.70
87.52
87.33
88.02
93.51
83.00
84.18
82.31
83.17

10
83.83
80.86
82.92
98.35
81.55
98.75
82.17
83.70
82.45

100.00
98.68
98.04
99.67
81.27
82.38
81.28
81.34
81.89
80.91
81.22
81.28
81.00
81.06
80.87
84.19
84.65
85.17
84.65
84.65

11
83.00
80.17
82.81
97.69
81.36
98.02
81.33
84.30
82.31
98.68

100.00
98.81
98.66
80.97
81.91
80.99
80.99
81.20
80.33
80.66
80.66
80.50
80.50
80.20
83.36
84.30
84.79
84.46
84.30

12
83.36
80.21
83.36
97.62
81.83
97.96
81.83
84.72
82.85
98.64
98.81

100.00
98.64
81.32
82.51
81.15
80.81
81.15
80.14
80.81
80.81
80.65
80.65
80.43
83.53
84.55
85.06
84.55
84.72

13
83.81
80.97
83.31
98.33
82.47
93.66
82.47
84.47
82.80
99.67
98.66
938.04

100.00
81.64
82.75
81.47
81.64
81.80
81.14
81.47
81.47
81.30
81.30
81.14
84.14
84.64
84.97
84.47
84.47

14
89.32
96.99
89.25
81.47
89.74
81.60
89.98
82.08
88.44
81.27
80.97
81.32
81.64

100.00
88.07
99.19
99.51
99.50
96.91
97.36
97.36
97.39
97.39
97.16
89.48
82.80
83.50
82.64
82.64

92.13
87.27
97.23
82.58
93.47
82.71
93.62
82.06
97.72
82.38
81.91
82.51
82.75
88.07
100.00
88.09
87.60
88.46
86.62
87.44
87.44
87.44
87.28
87.60
92.29
83.25
84.11
82.41
82.24

16
89.33
96.37
88.97
81.52
89.62
81.67
90.00
82.33
88.32
81.28
80.99
81.15
81.47
99.19
88.09

100.00
98.79
98.67
96.21
96.97
96.98
96.68
96.67
96.34
89.532
82.84
83.36
82.531
82.34

17
88.83
97.02
88.66
81.68
89.10
81.43
89.67
82.33
87.92
81.24
80.99
80.81
81.64
93.51
87.60
98.79

100.00
99.67
97.19
97.78
97.78
97.47
97.48
97.17
89.02
82.67
83.20
82.24
82.24

18
89.17
97.17
89.70
81.70
90.20
82.23
89.83
82.36
88.87
81.89
81.20
81.15
81.80
99.50
88.46
98.67
99.67

100.00
97.84
98.01
98.01
97.84
97.84
97.34
89.35
83.03
83.39
82.53
82.53

19
87.67
97.69
87.87
81.19
88.38
80.97
89.33
82.12
87.04
80.91
80.33
80.14
81.14
96.91
86.62
96.21
97.19
97.84

100.00
98.22
98.22
97.91
97.94
97.84
87.85
82.01
83.20
82.01
82.18

23
87.67
99.34
88.17
81.35
88.30
81.27
89.00
82.38
87.33
81.06
80.50
80.85
81.30
97.39
87.28
96.67
97.48
97.84
97.94
99.70
99.70
95.40

100.00

99.50
87.85
82.18
83.36
82.18
82.51

24
87.30
99.00
88.85
81.03
89.18
81.20
88.83
82.03
88.02
80.87
80.20
80.48
81.14
97.16
87.60
96.34
97.17
97.34
97.84
99.33
99.33
99.17
99.50

100.00
87.69
82.03
82.70
81.86
82.03

99.50
87.35
94.34
83.86
93.51
84.53
93.50
83.03
93.51
84.19
83.36
83.53
84.14
85.48
92.29
89.52
85.02
89.35
87.85
83.02
83.02
87.85
87.85
87.69
100.00
83.36
83.69
83.36
83.02

26
83.17
82.01
83.50
84.32
82.20
84.82
82.33
86.63
83.00
84.65
84.30
84.55
84.64
82.80
83.25
82.84
82.67
83.03
82.01
82.01
82.01
81.85
82.18
82.03
83.36

100.00
92.41
89.60
86.63

27
83.50
83.17
84.68
84.16
83.22
85.01
83.33
83.36
84.18
85.17
84.79
83.06
84.97
83.50
84.11
83.26
83.20
83.39
83.20
83.20
83.20
83.02
83.36
82.70
83.69
92.41

100.00
94.22
88.94

28
83.33
82.01
83.00
83.66
81.86
84.49
82.17
83.11
82.51
84.65
84.46
84.55
84.47
82.64
82.41
82.51
82.34
82.53
82.01
82.01
82.01
81.85
82.18
81.86
83.36
89.60
94.22

100.00
89.11

29
83.00
82.51
83.33
83.99
82.20
84.32
82.33
100.00
83.17
84.65
84.30
84.72
84.47
82.64
82.24
82.34
82.34
82.53
82.18
82.67
82.67
82.51
82.51
82.03
83.03
86.63
88.94
89.11
100.00
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@ Output del sequenziamento — tabelle di confronto

1O b W N

Preg

100.00
87.17
94.17
83.83
93.33
84.17

sequenze
22 87.67
23 87.67
24 87.50
25 99.50
26  ORF5_Boehringher 83.17
27  ORF5_Amervac 83.50
28  ORF5_Merck 83.33
29  ORF5_Zoetis 83.00

’P_ercent Identity Matrix - created by Clustal2.1

87.17
100.00
88.61
81.02
88.85
81.19

Elaborazione rapida

Confronto tra poche

99.01
99.34
99.00
87.35
82.01
83.17
82.01
82.51

3
94.17
88.61
100.00
83.17
95.83
82.54

Immediatezza di lettura

88.26
88.17
88.85
94.34
83.50
84.68
83.00
83.33

4

5

6

83.83 93.33 84.17
81.02 88.85 81.19
83.17 95.83 82.54
100.00 82.36 98.02
82.36 100.00 81.28

98.02 81.28 100.00

93.33
88.50
95.83
82.33
99.33
82.50

83.00
82.51
83.63
83.99
82.29
83.36

93.33
87.79
99.27
82.67
95.40
82.01

10
83.83
80.86
82.92
98.35
81.55
98.75

11
83.00
80.17
82.81
97.69
81.36
98.02

12
83.36
80.31
83.36
97.62
81.83
97.96

13
83.81
80.97
83.31
98.33
82.47
98.66

14
89.32
96.99
89.25
81.47
89.74
81.60

Non gestibile con numeri elevati di
sequenze

Nessuna informazione evolutiva

Dubbi interpretativi per valori
prossimi al cut-off

81.68
81.35
81.03
83.86
84.32
84.16
83.66
83.99

88.42
88.30
89.18
93.51
82.20
83.22
81.86
82.20

81.49
81.27
81.20
84.53
84.82
85.01
84.49
84.32

89.00
89.00
88.83
93.50
82.33
83.33
82.17
82.33

82.51
82.58
82.03
83.03
86.63
88.96
89.11
100.00

87.52
87.33
88.02
93.51
83.00
84.18
82.51
83.17

81.00
81.06
80.87
84.19
84.65
85.17
84.65
84.65

80.50
80.50
80.20
83.36
84.30
84.79
84.46
84.30

80.65
80.65
80.48
83.53
84.55
85.06
84.55
84.72

81.30
81.30
81.14
84.14
84.64
84.97
84.47
84.47

97.39
97.39
97.16
89.48
82.80
83.50
82.64
82.64

15
92.1
87.2
97.2
82.5
93.4)
82.

ORF5

Percent Identity Matrix - created by Clustal2.1

Vaccinale
23.6] Vaccinale
2.0} Vaccinale
7.7} Vaccinale 8

N s WwWN e

ORF5_Boehringher
ORF5_Amervac

ORF5_Merck
ORF5_Zoetis

1

2

100.00 83.28

83.28
83.88
84.19
89.11
94.07
99.67
88.45

100.00
82.48
83.36
83.31
84.32
85.29
84.16

3

4

5

83.88 84.19 89.11
83.36 83.31

82.48

100.00

99.17
84.77
84.96
84.77
85.62

99.17 84.77

100.00 84.50
84.50 100.00
85.17 92.23
84.67 89.59

85.69

6
94.07
84.32
84.96
85.17
92.23

100.00
94.21

7
99.67
85.29
84.77
84.67
89.59
94.21

100.00

86.61 88.60 88.93

8
88.45
84.16
85.62
85.69
86.61
88.60
88.93

100.00

2.38
191
2.51
2.75
8.07

81.28
80.99
81.15
81.47
99.19

10.00 88.09

8.09
7.60
8.46
65.62
7.44
7.44
87.44
87.28
87.60
92.29
83.25
84.11
82.41
82.24

100.00

98.79
98.67
96.21
96.97
96.98
96.68
96.67
96.34
89.52
82.84
83.36
82.51
82.34

81.34
80.99
80.81
81.64
99.51
87.60
98.79
100.00!
99.67
97.19
97.78
97.78
97.47
97.48
97.17
89.02
82.67
83.20
82.34
82.34

o4 oo

on oo

o4 o

o4 oo

o2 oo

oo o

Y Y Y YT T YWY

ORF5

Percent Identity Matrix - created by Clustal2.1

Vaccinale
Vaccinale
Vaccinale
Vaccinale

L s W N =

orf5_
Orf5_Boehringher
Orf5_Amervac
Oorf5_Merck
Oorf5_Zoetis

v

100.00
82.51
83.20
82.18
83.17

100.00

92.41 100.00
89.60 94.22 100.00

86.63 88.94 89.11 100.00

98.01
97.84
97.84
97.34
89.35
83.03
83.39
82.53
82.53

98.22
97.91
97.94
97.84
87.85
82.01
83.20
82.01
82.18

100.00
99.70
99.70
99.33
88.02
82.01
83.20
82.01
82.67

100.00
99.70
99.70
99.33
88.02
82.01
83.20
82.01
82.67

99.70 99.70
100.00 99.40
99.40 100.00
99.17 99.50
87.85 87.85
81.85 82.18
83.03 83.36
81.85 82.18
82.51 82.51

99.33
99.17
99.50
100.00
87.69
82.03
82.70
81.86
82.03

88.02 82.01
87.85 81.85
87.85 82.18
87.69 82.03
100.00 83.36
83.36 100.00
83.69 9241
83.36 89.60

83.20
83.03
83.36
82.70
83.69
9241
100.00
94.22

82.01 82.67
81.85 82.51
82.18 82.51
81.86 82.03
83.36 83.03
89.60 86.63
94.22 88.94
100.00 89.11

83.03 86.63 88.94 89.11 100.00

ZaNY
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@ Output del sequenziamento — Albero filogenetico

Percent Identity Matrix - created by Clustal2.1

1
1 100.00
2 87.17
3 94.17
4 83.83
5 93.33
6 84.17
7 93.33
8 83.00
9 93.33
10 83.83
11 83.00
12 83.36
13 83.81
14 89.32
15 92.13
16 89.33
17 88.83
18 89.17
19 87.67
20 87.83
21 87.83
22 87.67
23 87.67
24 87.50
25 99.50
26  ORF5_Boehringher 83.17
27  ORF5_Amervac 83.50
28  ORF5_Merck 83.33
29  ORF5_Zoetis 83.00
®

ZaNY

Istitute Zooprofilattico
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nome cognome - data della presentazione

87.17
100.00
88.61
81.02
88.85
81.19
88.50
82.51
87.79
80.86
80.17
80.31
80.97
96.99
87.27
96.37
97.03
97.17
97.69
99.17
99.17
99.01
99.34
99.00
87.35
82.01
83.17
82.01
82.51

94.17
88.61
100.00
83.17
95.83
82.54
95.83
83.63
99.27
82.92
82.81
83.36
83.31
89.25
97.23
88.97
88.66
89.70
87.87
88.46
88.44
88.26
88.17
88.85
94.34
83.50
84.68
83.00
83.33

83.83
81.02
83.17
100.00
82.36
98.02
82.33
83.99
82.67
98.35
97.69
97.62
98.33
81.47
82.58
81.52
81.68
81.70
81.19
81.52
81.52
81.68
81.35
81.03
83.86
84.32
84.16
83.66
83.99

93.33
88.85
95.83
82.36
100.00
81.28
99.33
82.29
95.40
81.55
81.36
81.83
82.47
89.74
93.47
89.62
89.10
90.20
88.58
88.67
88.62
88.42
88.30
89.18
93.51
82.20
83.22
81.86
82.20

84.17
81.19
82.54
98.02
81.28
100.00
82.50
83.36
82.01
98.75
98.02
97.96
98.66
81.60
82.71
81.67
81.48
82.23
80.97
81.51
81.72
81.49
81.27
81.20
84.53
84.82
85.01
84.49
84.32

93.33
88.50
95.83
82.33
99.33
82.50
100.00
82.33
95.33
82.17
81.33
81.83
82.47
89.98
93.63
90.00
89.67
89.83
89.33
89.17
89.17
89.00
89.00
88.83
93.50
82.33
83.33
82.17
82.33

83.00
82.51
83.63
83.99
82.29
83.36
82.33
100.00
83.38
83.70
84.30
84.72
84.47
82.08
82.06
82.33
82.38
82.56
82.12
82.74
82.79
82.51
82.58
82.03
83.03
86.63
88.96
89.11
100.00

93.33
87.79
99.27
82.67
95.40
82.01
95.33
83.38
100.00
82.45
82.31
82.85
82.80
88.44
97.72
88.52
87.92
88.87
87.04
87.72
87.70
87.52
87.33
88.02
93.51
83.00
84.18
82.51
83.17

10
83.83
80.86
82.92
98.35
81.55
98.75
82.17
83.70
82.45

100.00
98.68
98.64
99.67
81.27
82.38
81.28
81.34
81.89
80.91
81.22
81.28
81.00
81.06
80.87
84.19
84.65
85.17
84.65
84.65

11
83.00
80.17
82.81
97.69
81.36
98.02
81.33
84.30
82.31
98.68

100.00
98.81
98.66
80.97
81.91
80.99
80.99
81.20
80.33
80.66
80.66
80.50
80.50
80.20
83.36
84.30
84.79
84.46
84.30

12 13
83.36 83.81
80.31 80.97
83.36 83.31
97.62 98.33
81.83 8247
97.96 98.66
81.83 8247
84.72 84.47
82.85 82.80
98.64 99.67
98.81 98.66

100.00 98.64
98.64 100.00
81.32 81.64
82.51 82.75
81.15 81.47
80.81 81.64
81.15 81.80
80.14 81.14
80.81 81.47
80.81 81.47
80.65 81.30
80.65 81.30
80.48 81.14
83.53 84.14
84.55 84.64
85.06 84.97
84.55 84.47
84.72 84.47

14
89.32
96.99
89.25
81.47
89.74
81.60
89.98
82.08
88.44
81.27
80.97
81.32
81.64

100.00
88.07
99.19
99.51
99.50
96.91
97.56
97.56
97.39
97.39
97.16
89.48
82.80
83.50
82.64
82.64

92.13
87.27
97.23
82.58
93.47
82.71
93.63
82.06
97.72
82.38
81.91
82.51
82.75
88.07
100.00
88.09
87.60
88.46
86.62
87.44
87.44
87.44
87.28
87.60
92.29
83.25
84.11
8241
82.24

16
89.33
96.37
88.97
81.52
89.62
81.67
90.00
82.33
88.52
81.28
80.99
81.15
81.47
99.19
88.09

100.00
98.79
98.67
96.21
96.97
96.98
96.68
96.67
96.34
89.52
82.84
83.36
82.51
82.34

17
88.83
97.03
88.66
81.68
89.10
81.48
89.67
82.38
87.92
81.34
80.99
80.81
81.64
99.51
87.60
98.79

100.00
99.67
97.19
97.78
97.78
97.47
97.48
97.17
89.02
82.67
83.20
82.34
82.34

18
89.17
97.17
89.70
81.70
90.20
82.23
89.83
82.56
88.87
81.89
81.20
81.15
81.80
99.50
88.46
98.67
99.67

100.00
97.84
98.01
98.01
97.84
97.84
97.34
89.35
83.03
83.39
82.53
82.53

19
87.67
97.69
87.87
81.19
88.58
80.97
89.33
82.12
87.04
80.91
80.33
80.14
81.14
96.91
86.62
96.21
97.19
97.84

100.00
98.22
98.22
97.91
97.94
97.84
87.85
82.01
83.20
82.01
82.18

20
87.83
99.17
88.46
81.52
88.67
81.51
89.17
82.74
87.72
81.22
80.66
80.81
81.47
97.56
87.44
96.97
97.78
98.01
98.22

100.00
100.00
99.70
99.70
99.33
88.02
82.01
83.20
82.01
82.67

21
87.83
99.17
88.44
81.52
88.62
81.72
89.17
82.79
87.70
81.28
80.66
80.81
81.47
97.56
87.44
96.98
97.78
98.01
98.22

100.00
100.00
99.70
99.70
99.33
88.02
82.01
83.20
82.01
82.67

22
87.67
99.01
88.26
81.68
88.42
81.49
89.00
82.51
87.52
81.00
80.50
80.65
81.30
97.39
87.44
96.68
97.47
97.84
97.91
99.70
99.70

100.00
99.40
99.17
87.85
81.85
83.03
81.85
82.51

23
87.67
99.34
88.17
81.35
88.30
81.27
89.00
82.58
87.33
81.06
80.50
80.65
81.30
97.39
87.28
96.67
97.48
97.84
97.94
99.70
99.70
99.40

100.00
99.50
87.85
82.18
83.36
82.18
82.51

24
87.50
99.00
88.85
81.03
89.18
81.20
88.83
82.03
88.02
80.87
80.20
80.48
81.14
97.16
87.60
96.34
97.17
97.34
97.84
99.33
99.33
99.17
99.50

100.00
87.69
82.03
82.70
81.86
82.03

99.50
87.35
94.34
83.86
93.51
84.53
93.50
83.03
93.51
84.19
83.36
83.53
84.14
89.48
92.29
89.52
89.02
89.35
87.85
88.02
88.02
87.85
87.85
87.69
100.00
83.36
83.69
83.36
83.03

26
83.17
82.01
83.50
84.32
82.20
84.82
82.33
86.63
83.00
84.65
84.30
84.55
84.64
82.80
83.25
82.84
82.67
83.03
82.01
82.01
82.01
81.85
82.18
82.03
83.36

100.00
92.41
89.60
86.63

27
83.50
83.17
84.68
84.16
83.22
85.01
83.33
88.96
84.18
85.17
84.79
85.06
84.97
83.50
84.11
83.36
83.20
83.39
83.20
83.20
83.20
83.03
83.36
82.70
83.69
92.41

100.00
94.22
88.94

28
83.33
82.01
83.00
83.66
81.86
84.49
82.17
89.11
82.51
84.65
84.46
84.55
84.47
82.64
82.41
82.51
82.34
82.53
82.01
82.01
82.01
81.85
82.18
81.86
83.36
89.60
94.22

29
83.00
82.51
83.33
83.99
82.20
84.32
82.33
100.00
83.17
84.65
84.30
84.72
84.47
82.64
82.24
82.34
82.34
82.53
82.18
82.67
82.67
82.51
82.51
82.03
83.03
86.63
88.94

100.00 89.11

89.11

100.00
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® Output del sequenziamento — Albero filogenetico

[percantstantty M. ceated by Cua

s 5 7y uw » =™ n n x5 % » a »
0o S B 06 05 90 00 U0 DX B0 B 00 6 60
us 0w W o 02 w88 90 988 WO B WM IS RY BT RN B
ne s B6 80 o5 B2 1 EES MM B% HE B LD
nw mw LA G105 BLO) S1I6 MR SLI6 166 B9
0x m% @ BO 80 WU NI 0B B2 KRN
ua nsy 0 027 020 M5 KD B0 KO K2
na oy M0 MO WA N0 LD BN QY LD
u% w2 B3 0 RO NG W6 KK B1 100
57 ma U3 B BO NI BN M8 23 BT
0n mn ELOD BIG6 W08 BA19 B85 8517 A8 BAAS
ax 0% 230 0N NI KR a0
n mu 08 B 04 DI KIS B WI3 KT
ne nu 2 B0 KLU M BB B9 BT AT
8% %31 935 98 15 B4 DN D0 D6 DK
T 20 23 B3 M1 QA B8
w6 981 ®H BN RM 06 RS 08
PR 2 B0 2T D0 288
1Mo s o3 B 00 09 08 a8
734 0000 93 5 B0 00 RO 08
o w2 AN w0 RN 0 Q0 28
o w2 a3 BQ 20 00 Q0 2
m w9 B IS B 60 s 0
784 T34 A% 5 R 06 2 0N
n s 50 1000 9749 ©20) 270 6136 B20)

05 000 336 86 836 02
203 5236 10060 5241 8300 8683
2X 0 R4 K K2 M
LSS 836 1950 3422 10880 3.1
RN R RO QO RN LI RO NS KO w8 B 1000

Pregi Difetti

Informazioni evolutive Elaborazione complessa

Permette di gestire Richiede numeri elevati di sequenze
numeri elevati di

sequenze (piu sequenze  Necessario expertise per

ci sono tanto piu I'interpretazione
informativo e l'albero)

. i
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@® Vatenuto in considerazione che...

* PIM e alberi filogenetici si basano su stime e su informazioni incomplete in
quanto:

v'si basano su 1/15 del genoma (solo ORF5 e ORF7)

v'Non & possibile conoscere tutti gli stipiti coinvolti in un determinato
passaggio evolutivo (PRRSV ha tasso di mutazione elevato e possiamo

studiare dal punto di vista filogenetico solo quelli che vengono conferiti per
le analisi e spesso solo una parte di questi)

* Negli studi filogenetici e importante includere un dataset di sequenze
rappresentative delle realta locali/regionali/nazionali... mondiali

 Cattiva qualita delle sequenze, o impropria selezione del set di
referenza possono portare a conclusioni errate

ccccccccccccccccccccccc



@® Applicazioni dell’analisi di sequenza

°* Non e uno strumento diagnostico

veterinar

FLSEVIE R’

* E’ uno strumento epidemiologico, utile per il monitoraggio

Phylogenetic andysis of ORF5 and ORF7 sequences of

. . . . . . . . porcine reproductive and respiratory syndrome virus (PRRSV)
f:lel ceppi ci rcgla nti in a2|enda/5|tp produttivo, gruppo o st o A i P
Integrato / regione O area geogra fica Pa"*e V'Re*"’”a“ G““*“‘m

®* Potenzialita elevate... in funzione di

- livello di condivisione dei dati (quantita di sequenze,
n. di siti da cui provengono, areale coperto)

- qualita dei dati (sequenze e informazioni
cliniche/anamnestiche)

ccccccccccccccccccccccc



® 2 miti da sfatare....

* Confronto con ceppi vaccinali

- utile per differenziare il virus vaccinale da quello aziendale in
soggetti viremici post-vaccinazione

- Non fornisce nessuna indicazione sulla scelta/efficacia di un vaccino

* Sequenziamento non da informazioni su patogenicita dello stipite

- eventuali marker di patogenicita non sono ancora stati individuati

ccccccccccccccccccccccc



Grazie per |'attenzione
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