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Activities related to SIV at NCFAD 

►Summer 2013 started the 2nd phase of SIV 
surveillance in Canadian swine population 

 

► Requested SIV samples from Quebec, Manitoba 
and Ontario for year 2012 

 

► More than ¾ of Canadian swine population located 
in those 3 provinces 

 

► We received a total of 93 samples that were 
positive on SIV matrix based real time RT-PCR 
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Preliminary Laboratory Results 

► Isolation  

 – 67 out of 93 sample yielded isolates 

 

► Typing using HI assay  

 – 31 isolates belong to H1 subtype 

 – 20 isolates belong to H3 subtype 

          – 16 isolates didn’t hemagglutinate 
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Preliminary Lab results continued… 

Sub. # PB2 PB1 PA HA NP NA M NS 

AHL-14 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

AHL-15 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

AHL-16 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

AHL-17 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

MAFRI-10 TRIG TRIG 2009 pH1N1 2009 pH1N1 TRIG N2 TRIG 2009 pH1N1 TRIG 

AHL-19 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

AHL-20 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

AHL-21 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

MAFRI-7 TRIG TRIG TRIG cSIV H1 TRIG N1 Csiv? TRIG TRIG 

AHL-23 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 

SIV of H1 subtype from Manitoba and Ontario 
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Molecular Phylogenetic analysis of the HA genes of 

SIV isolates of H1 subtype isolated from Manitoba 

and Ontario by Maximum Likelihood method 

 

pH1 cluster 

γH1 cluster 

δ cluster 

αH1 cluster 

βH1 cluster 

 A/TURKEY/ON/FAV-19/2012 H1N1

 A/SW/ON/AHL-19/2012 H1N1

 A/SW/ON/AHL-23/2012 H1N1

 A/SW/ON/AHL-17/2012 H1N1

 A/SW/ON/AHL-21/2012 H1N1

 A/Turkey/MB/FAV-002-1/2013 H1N1

 A/SW/ON/AHL-20/2012 H1N1

 A/SW/MB/MAFRI-19/2012 H1N2

 A/SW/ON/2012/AHL-14/2012 H1N1

 A/SW/ON/AHL-15/2012 H1N1

 A/SW/ON/AHL-16/2012 H1N1

 A/TURKEY/ON/FAV-110-4/2009 H1N1

 A/SW/MB/22/09 H1N1

 A/SW/SK/12-71/09 H1N1

 A/SW/QC/4362-1/09 H1N1

 A/SW/AB/OTH-33-24/09 H1N1

 A/SW/AB/OTH-33-23/09 H1N1

 A/SW/IN/P12439/00 H1N2

 A/SW/MN/1192/01 H1N2

 A/SW/IL/100085A/01 H1N2

 A/SW/MN/23124-T/01 H1N2

 A/SW/OH/891/01 H1N2

 A/SW/KS/00246/04 H1N2

 A/SW/MN/16419/01 H1N2

 A/SW/MN/00194/03 H1N2

 A/SW/NC/02023/08 H1N1

 A/SW/MO/02060/08 H1N1

 A/SW/OH/511445/07 H1N1

 A/SW/OH/02026/08 H1N1

 A/SW/MN/A01203885/2012 H1N1

 A/SD/A0120267/2011 H1N1

 A/SW/ILLINOIS/A013272221/2012 H1N1

 A/ON/N163578/2012 H1N1

 A/SW/MN/37866/99 H1N1

 A/SW/NC/36883/02 H1N1

 A/SW/KY/02086/08 H1N1

 A/SW/NC/98225/01 H1N2

 A/SW/MN/55551/00 H1N1

 A/SW/IA/930/01 H1N2

 A/IA/CEID23/05 H1N1

 A/SW/IA/00239/04 H1N1

 A/SW/IA/02096/08 H1N1

 A/SW/NE/02013/08 H1N1

 A/SW/IA/24297/91 H1N1

 A/WI/4755/94 H1N1

 A/SW/IN/1726/88 H1N1

 A/SW/AB/56626/03 H1N1

 A/SW/ON/57561/03 H1N1

 A/SW/QC/370/09 H1N1

 A/SW/ON/1112/04 H1N1

 A/SW/MB/5-5/09 H1N1

 A/SW/QC/705-A/09 H1N1

 A/SW/MN/02053/08 H1N1

 A/SW/MN/02093/08 H1N1

 A/SW/QC/1531-3/09 H1N1

 A/SW/ON/23866/04 H1N1

 A/SW/ON/53518/03 H1N1

 A/SW/QC/1697-1/09 H1N1

 A/SW/QC/368/09/09 H1N1

 A/SW/QC/4015-1/09 H1N1

 A/SW/QC/1792-1/09 H1N1

 A/SW/QC/1805-1/09 H1N1

 A/SW/MB/MAFRI-7/2012 H1N1

 A/SW/SK/11-16/09 H1N1

 A/SW/SK/11-35/09 H1N1

 A/SK/5350/09 H1N1

 A/SK/5351/09 H1N1

 A/SK/5131/09 H1N1

 A/SW/NC/00573/05 H1N1

 A/SW/MN/07002083/07 H1N1

 A/SW/IL/00685/05 H1N1

 A/NY/294/03 H1N2

 A/SW/ON/52156/03 H1N1

 A/SW/ON/55383/04 H1N1

 A/SW/ON/48235/04 H1N1

 A/SW/IL/07003243/07 H1N2

 A/SW/MN/02011/08 H1N2

 A/SW/TX/01976/08 H1N2

 A/SW/IA/02039/08 H1N2
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Segment Amino acid Nucleotide 

HA 91% - A/SW/ON/11112/2004 (H1N1) 90% - A/SW/Iowa/2/1987 (H1N1) 

NA 94% - A/SW/Minnesota/01358/2006(H1N1) 94% - A/SW/Minnesota/01358/2006 (H1N1)  

Preliminary Lab results continued… 

SIV of H1 subtype from Manitoba and Ontario 

A/Swine/Manitoba/MAFRI-7/2012 (H1N1) 
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Preliminary Lab results continued… 

SIV of H3 subtype from Manitoba and Ontario 

Sub. # PB2 PB1 PA HA NP NA M NS 

MAFRI-1 TRIG TRIG TRIG H3 - TRIG TRIG N2 - TRIG TRIG TRIG 

MAFRI-27 TRIG TRIG p2009 H1N1 H3 - TRIG TRIG N2 - TRIG p2009 H1N1 TRIG 

MAFRI-17 TRIG TRIG H3 - TRIG TRIG N2 - cSIV cSIV cSIV 

MAFRI-24 TRIG TRIG H3 - TRIG p2009 H1N1 N2 - TRIG TRIG TRIG 

AHL-24 TRIG TRIG TRIG H3 - TRIG TRIG N2 - TRIG TRIG TRIG 

AHL-13 p2009 H1N1 p2009 H1N1 p2009 H1N1 H3 - TRIG p2009 H1N1 N2 - TRIG p2009 H1N1 p2009 H1N1 

AHL-22 p2009 H1N1 TRIG p2009 H1N1 H3 - TRIG p2009 H1N1 N2 - TRIG p2009 H1N1 p2009 H1N1 

AHL-18 TRIG H3 - TRIG TRIG N2 - TRIG TRIG TRIG 

AHL-5 H3 - TRIG TRIG N2 - TRIG TRIG TRIG 



H3-IV 

H3-IV(D) 

H3-IV(C) 

H3-IV(B) 

H3-IV(E) 
H3-IV(A) 

H3-IV(F) 

H3-II 
H3-I 

 A/swine/ON/AHL-3/2012

 A/swine/ON/AHL-5/2012

 A/swine/ON/AHL-2/2012

 A/swine/ON/AHL-18/2012

 A/swine/ON/AHL-24/2012

 A/swine/QC/1685-5/2009

 A/swine/QC/1698-2/2009

 A/turkey/Ontario/FAV-3/2011

 A/swine/ON/AHL-1/2012

 A/swine/Minnesota/1300/2007

 A/swine/Ontario/33853/2005

 A/turkey/Ontario/31232/2005

 A/swine/Alberta/14722/2005

 A/swine/Minnesota/00709/2005

 A/swine/Minnesota/5947/2007

 A/swine/Illinois/A01201606/2011

 A/swine/Michigan/A01203498/2012

 A/swine/Iowa/A01202613/2011

 A/swine/Iowa/A01203197/2012

 A/swine/MB/MAFRI-24/2012

 A/turkey/Ontario/FAV-9/2011

 A/turkey/Ontario/FAV-10/2011

 A/swine/Indiana/A01202866/2011

 A/swine/Michigan/A01432375/2013

 A/swine/ON/AHL-13/2012

 A/swine/MB/MAFRI-17/2012

 A/swine/MB/MAFRI-27/2012

 A/swine/Minnesota/A01300213/2012

 A/swine/Minnesota/A01327922/2012

 A/swine/MB/MAFRI-11/2012

 A/swine/Illinois/A01271623/2012

 A/swine/Minnesota/A01432433/2013

 A/swine/Illinois/A01445725/2013

 A/swine/Minnesota/14/2012

 A/swine/Minnesota/18/2012

 A/Indiana/08/2011

 A/swine/Michigan/A01259000/2012

 A/swine/North Carolina/A01432566/2013

 A/swine/Texas/A01049914/2011

 A/swine/Nebraska/A01271549/2012

 A/swine/South Dakota/A01280095/2013

 A/quail/QC/FAV-10/2008

 A/Swine/Colorado/23619/99

 A/swine/Iowa/H03LDH5/2003

 A/swine/Texas/4199-2/1998

 A/Swine/Iowa/533/99 

 A/Swine/Nebraska/209/9899
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SIV in domestic poultry 2011 - 2013 

Segment 
A/Tk/ON/FAV-3/2011 

(H3N2) 
A/Tk/ON/FAV-9/2011 

(H3N2) 
A/Tk/ON/FAV-10/2011 

(H3N2) 
A/TK/MB/FAV-2/2013 

(H1N1) 
A/TK/ON/FAV-

19/2012 (H1N1) 
A/TK/ON/OTH-68/2012 

(H1N1) 

PB2 TRIG pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 TRIG 

PB1 TRIG TRIG TRIG pH1N1 2009 pH1N1 2009 TRIG 

PA TRIG pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 TRIG 

HA H3 cluster IV H3 cluster IV (C) H3 cluster IV (C) pH1N1 2009 pH1N1 2009 γH1 cluster 

NP TRIG pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 TRIG 

NA TRIG TRIG TRIG pH1N1 2009 pH1N1 2009 N1? 

M TRIG pH1N1 2009 pH1N1 2009 pH1N1 2009 pH1N1 2009 TRIG 

NS TRIG TRIG TRIG pH1N1 2009 pH1N1 2009 TRIG 



Future Research work 

Finish the full genome sequencing of the remaining 
SIV isolates for 2012 

 

Next generation sequencing of SIV isolates (Ion 
Torrent) 

 

Finish Antigenic characterization of the isolated SIV 
using antiserum panel received from Dr. Amy 
Vincent (NVSL) 

 

Conduct antigenic cartography in collaboration with 
Dr. Nicola Lewis (University of Cambridge) 

 
10 
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Future Research 

 Swine Innovation Porc – Canadian Swine 
Research & Development Cluster II 

 

 Genetic, Antigenic & Pathobiologic Characterization of Swine 

Influenza Viruses Isolated from Canadian Pigs 

 

  Development of a multiplex Luminex immunoassay for serologic 

diagnosis and subtyping of swine influenza virus (SIV) infections in 

collaboration with Bio-Vet Inc, Quebec, Canada. 

  



Pilot study – FMIA for SIV 

• Development of a multiplex FMIA for the detection 
of antibodies developed against SIV infection and 
subtype antibody response to H1 and H3 

 

•  Baculovirus expressed AIV nucleoprotein to 
diagnose SIV infection 

 

•  Express the HA1 protein from different clusters of 
H1 (α, β, δ, γ and pH12009) and H3 (avian, SIV 
clusters I-IV) 

 

•  Select best antigen from each cluster within H1 or 
H3 subtype which will work better in the assay 

 12 



13 

0

5000

10000

15000

20000

25000

30000

B
la

n
k

A
/N

e
w

 C
a
le

d
o

n
ia

/2
0

/1
9
9

9
 (

H
1

N
1
)

A
/M

ic
h

ig
a
n
/2

/2
0

0
3
 (

H
1

N
2
)

A
/B

ri
s
b

a
n
e

/5
9
/2

0
0

7
 (

H
1
N

1
)

A
/S

W
/O

H
/5

1
1
4
4
5
/2

0
0
7
 γ

 H
1
N

1
 

A
/S

W
/N

E
/0

2
0
1
3
/2

0
0
8
 β

 H
1
N

1
 

A
/S

W
/N

C
/0

2
0
2
3
/2

0
0
8
 γ

 H
1
N

1
 

A
/M

e
m

p
h

is
/8

/2
0
0
3

 (
H

1
N

1
)

A
/S

o
lo

m
o
n

 I
s
la

n
d
s
/3

/2
0
0
6

 (
H

1
N

1
)

A
/S

W
/I
L
/0

0
6
8
5
/2

0
0
5
 δ

2
 H

1
N

1
 

A
/S

W
/M

N
/0

7
0
0
2
0
8
3
/2

0
0
7
 δ

2
 H

1
N

1
 

A
/S

W
/M

N
/0

2
0
9
3
/2

0
0
8
 α

 H
1
N

1
 

A
/S

W
/K

Y
/0

2
0
8
6
/2

0
0
8
 β

 H
1
N

1
 

A
/S

W
/N

C
/0

2
0
8
4
/2

0
0
8
 β

 H
1
N

1
 

A
/S

W
/O

H
/0

2
0
2
6
/2

0
0
8
 γ

 H
1
N

1
 

A
/S

W
/T

X
/0

1
9
7
6
/2

0
0
8
 δ

1
 H

1
N

2
 

A
/C

A
/0

4
/2

0
0

9
 p

H
1
N

1

A
/S

W
/I
L
/0

0
3
2
0
0
/2

0
1
0
 δ

1
 H

1
N

2
 

A
/S

W
/O

H
/0

0
3
2
9
5
/2

0
1
0
 δ

2
 H

1
?
 

A
/S

W
/I
A

/0
2
0
3
9
/2

0
0
8
 δ

1
 H

1
N

2
 

A
/S

W
/M

N
/0

0
3
2
9
4
/2

0
1
1
 δ

1
 H

1
N

2
 

A
/S

W
/M

N
/0

2
0
5
3
/2

0
0
8
 α

 H
1
N

1
 

A
/S

W
/I
A

/0
2
0
9
6
/2

0
0
8
 β

 H
1
N

1
 

A
/S

W
/M

O
/0

2
0
6
0
/2

0
0
8
 γ

 H
1
N

1
 

A
/S

W
/I
A

/0
2
0
3
9
/2

0
0
8
 δ

1
 H

1
N

2
 

A
/S

W
/I
A

/0
2
9
5
5
/2

0
1
0
 δ

2
 H

1
N

2
 

S
P

F
 p

ig
 1

S
P

F
 p

ig
 2

A
/I
n
d

ia
n

a
/0

8
/2

0
1
1
 (

H
3
N

2
v
)

A
/V

ic
to

ri
a

/3
6
1

/2
0

1
1
 (

H
3

N
2
)

A
/B

ri
s
b

a
n
e

/1
0
/2

0
0

7
 (

H
3
N

2
)

A
/F

u
jia

n
/4

1
1
/2

0
0
2
  

(H
3
N

2
)

A
/S

y
d
n

e
y
/5

/1
9
9
7

  
(H

3
N

2
)

A
/S

W
/N

Y
/A

0
1
1

0
4
0

0
5
/2

0
1

1
 (

IV
-A

…

A
/S

W
/P

A
/6

2
1

7
0
-1

/2
0
1
0

 (
IV

 H
3
N

2
)

A
/P

e
rt

h
/1

6
/2

0
0
9
  

(H
3
N

2
)

A
/W

is
c
o

n
s
in

/6
7
/2

0
0
5

  
(H

3
N

2
)

A
/M

o
s
c
o
w

/1
0
/1

9
9
9

  
(H

3
N

2
)

A
/W

u
h
a
n

/3
5

9
/1

9
9
5
 (

H
3
N

2
)

A
/S

W
/I
n

d
ia

n
a

/A
0

0
9
6

8
3
7

3
/2

0
1
2
…

A
/S

W
/I
lli

n
o

is
/A

0
1
2
0

1
6
0

6
/2

0
1
1

…

AIV NP 
M

F
I 
V

a
lu

e
s
 

AIV NP based FMIA with panel of SIV reference antisera 

provided to us by Dr. Amy Vincent 
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AIV-NP and H3 specific FMIA with panel of H3 SIV 

reference antisera provided to us by Dr. Amy Vincent 
M
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AIV-NP and H1 specific FMIA with panel of SIV 

reference antisera (H1 α, β) provided to us by Dr. Amy 

Vincent 
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AIV-NP and H1 specific FMIA with panel of SIV 

reference antisera (H1 pH12009, γ) provided to us by 

Dr. Amy Vincent 
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AIV-NP and H1 specific FMIA with panel of SIV 

reference antisera (H1-δ1,δ2) provided to us by Dr. 

Amy Vincent 
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Future Research on FMIA… 

•  Express more proteins from other clusters of H1 

and H3 

 

• Incorporate internal controls for the assay 

 

•  Screen more serum samples from experimentally 

infected pigs 

 

• Screen more field serum samples from vaccinated 

pigs 
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Thank you for your attention 


