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ISA8 quantitative RT-PCR (tagman) screened in wild
sockeye salmon populations using published Plarre
primers. Products have now been sequenced and align
with ISA sequence variants
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Products from 2 sockeye smolts and one chinook have
been sequenced from ISA8 (Plarre) PCR (no probe used to
generate sequence). 100% match to some European ISA
Isolates (very small fragment though)
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4B 1558_Doosassn LA AT TG TG A AL GG AATGATCAGTC GAGC A C AT GAC TC TC TAC TG TG TGATGAAAGACC CACCGTCTGGAAGCATGGCGACAC TGATGAGGGATCACATCAGALACT

46 1558 _DoTaszad CCA AT TG TR A AL G GAATGATCAGTC GAGCFAC AT GAC TC TC TAC TG TG TGATGAAAGATC CACCGTCTOGGAAGCATGGCGACACTRATGAGGGATCACATCAGALACT
46 1588_DoTaszes CCA AT TG TR A AL G GAATGATCAGTC GAGCFAC AT GAC TC TC TAC TG TG TGATGAAAGATC CACCGTCTOGGAAGCATGGCGACACTRATGAGGGATCACATCAGALACT
469 1588_GUEz0010 LA T T TR R AL G AL T AT AT GAG A C AT AL TCTC TAC TG T TRAT A AAGATC CACCG T TP AAGC AT G GO GACACTGATGAGGFATCACATCAGLALCT
46 1508 _Ad012285 LA T T TR R AL G AL T AT AT GAG A C AT AL TCTC TAC TG T TRAT A AAGATC CACCG T TP AAGC AT G GO GACACTGATGAGGFATCACATCAGLALCT

;@ 1528 _AF 262362 noneay canada scotland CCAAT TGO TG AACGGAAT AT CAGT CGAG L GACGATGACTCTC TAC TG TG TGAT CAAAGATCCACCGTCTOGAAGCATGGCGACACTGATGAGGGATCACATCAGALLCT
4@ 1528 _AF262381 nonway canada scotland CCAAT TGO TG AACGGAAT AT CAGT CGAG L GACGATGACTCTC TAC TG TG TGAT CAAAGATCCACCGTCTOGAAGCATGGCGACACTGATGAGGGATCACATCAGALLCT
q@ 1528 _AF 262360 noneay canada scotland CCAAT TGO TG AACGGAAT AT CAGT CGAG L GACGATGACTCTC TAC TG TG TGAT CAAAGATCCACCGTCTOGAAGCATGGCGACACTGATGAGGGATCACATCAGALLCT
JEE 1548_EU118822 HPRO CCAMTTGGTGAACGGAATGATCAGTCGAGCGACGATGACTCTCTACTGTOTGATGAALAGATC CACCGTCTGGAAGCATGGOGACACTGATGAGGGATCACATCAGALACT
B 702 Creative_I5A8_c_s04_ D16 CGACGATGACTCTC TACTGTGTGATGALAGATCCACCGTCTGRAAGCATGGEGACACTGATG

IE8 71012 Creative_|548_c_A1D_D40 ] i :
1B 158 _D_a04 018
R

18 158 a_ro7 3z 3
165 0_0844_15A8_j_D02_029 CHACGATGACTCTCTACTGTGTG
165 0_0844_15A8_j_D0Z_005 CHACGATGACTCTC
368 7_1012Creative_|548_b_AD3_D40
165 71012 Creative_1548_b_A03_016
B8 71012 Creative_I5Ae_a_s02_008 CGACGATEACTCTC TAC TG TG T oA AL AGATCCACCGTCTOGAAGCATGGCGACADTOATGA
B2 158_D_n10_040 CGACGATEACTCTC TACTGTGTOATGALAGATCCACCGTCTGOAAGCATGGCGACACTGAT A

B 1508 B _ros 03z
1B8) 158 _H_poz_oo7
HE R ]
815 _p1o_paa
1) 1558 _a_ron _pog
165 0_0844_1588_h_C12_046
1E5) 0_0844_1548_h_CO6_022
165 9 o644 _1588_f_C10_038
I 0_0644_1508_1_C0d 014
JE 1508 _c_r09_pap
JE 1508 _E_ 01 _pas
HEE R e
1B 1580 _H_pos_031
168 1581 _poo_pa

IE ) O ANE (1%

CBACGATGACTCTCTACTGTGTGATGALAGATCCACCGTCTGGAAGCATGGCGACACTGATGA
CBACGATGACTCTCTACTGTGTGAT GALAGATCCACCGTOTEGAAGCATGECBACACTEATGA
CBACGATGACTCTC TACTGTGTGAT GALABATCCACCGTOTEGAAGCATGEEGACACTEAT A
CBACGATGANTCTC TACTGTGTGAT GAAAGATCCACCETOTEGAAGCATGECGACACTEATEA
A GAT AL TC R TACT TG TG T G A AT CCAC T GG AAGCATGECGACACTEATGA
CGACGATGACTCTCTACTGTGTGATGALAGATCCACEGT ; T

CETCTGFAAGLATGECGACACTRATRA
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CCAATTGGTGAACGGAATGATCAGT CGAGC GACGATGACY CTCTAC TG TG TGATGAAAGAY CCACCRTCKGGAAGCATGGCRACRCTGATGAGRGAY CACATCAGRALCT



ISA7 quantitative RT-PCR (tagman) screened in wild
sockeye salmon populations using published Plarre
primers. Products have now been sequenced and align
with ISA sequence variants
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1SA7 A0 32 _complete sequence

1587 _HO259677
1SA7 _AJZ0592Y _snow sequence
15A7_AT7TI4394 low wirulent
15A7_AFIG1363_snow sequence
! o 1547 _GUSS0901_Chile
) 1SA7_GUS30900 _Chile
1SA7_DO7FE5261
1SAT_DR7S526
ISAT_DOTF35270
1SA7_DOT85271
1S47_EUM158241_Mjaaland
ISA7_DOT25262
e 1SAT_DQ7FSS2T2
o ‘ ISAT_DQA7TI5265
1SAT_AJ306435
1547 _EFS23763_Kibenge
1SA7_EF432566
1547 _DORE73254 Kibenge
15AF_AFE20990_Nonway
ISAT _AF401036

1547 _AY151803_MovaScotia Strain
1SA7 _AYMS1202
1SA7_Ay151201

5_FishZ_ & _|SA7 A0 008
hz % 1847,
S_FishZ. o_ISAT ADT 032
1_SOGE1. G_ISAT_d BOS_0F1
A,
1_SOGE1 G_ISAT b A0S_024
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i L] Hale in contig = et
EX Single fragment Diagram Key, Eumps on
E= Multiple fragments same direction fragments
B Eoth strands show motifs
B3 Both strands plus ‘
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Top hit to ISA7 95% similar

MaxT € lQuerv E MaxLi
Access Description scor“s“f(‘;‘f_‘l‘é coverxr al iden nk
ion e T age e T s
HOO1 1 Infectious salmon anemia virus isolate ADDI -PM 3205 o, de- o
268.1 ISAV-07 p32 kDa protein (p32) gene, partial cds 128 128 100%6 .- 95%%
GU83OInfectious salmon anemia virus isolate 901 segment 7 P
mnonstmctural protein 2 (NSP2) and nonstructural protein 1 128 128 10026 >~ o524,
s (NSP 1) genes., complete cds
GU83OInfectious salmon anemia virus isolate 752 segment 7 P
So01.1 nonstructural protein 2 (INSP2) and nonstructural protein 1 128 128 100206 >~ 9520
ANSP1) genes., complete cds
E1T118 Infectious salmon anemia virus isolate SK779/06 (HPRO P
""""""""""" t ) structural rotein and non-structura rotein genes, o o
S51.1 ype) 1p i d 1p in o 128 128 100270 >~ O52¢
- complete cds
D 7851nfectious salmon anemia virus isolate Vir22(96/09/724) de
Q - . -
57> 1 non-structural protein 2 and non-structural protein 1 genes. 128 128 10020 >~ o520
”””””” ==  complete cds
D 7851nfectious salmon anemia virus isolate Vir28(94/09/579) de
DO785 . . -
1 non-structural protein 2 and non-structural protein 1 genes., 128 128 10020 >~ o520
complete cds
D 7851nfectious salmon anemia virus isolate Vir25(97/09/393) de
Q - . -
5701 non-structural protein 2 and non-structural protein 1 genes. 128 128 100%o6 >~ o520
complete cds
DQ7851nfectious salmon anemia virus isolate ISAVIO(93/09/2163) P
5651 non-structural protein 2 and non-structural protein 1 genes., 128 128 100206 >~ 9520
complete cds
D 7851nfectious salmon anemia virus isolate ISAVG6(96/09/734) de
Q i N -
5641 non-structural protein 2 and non-structural protein 1 genes, 128 128 10020 >~ o520
e complete cds
D 7851nfectious salmon anemia virus isolate ISAV2(89) non- de
Q ¢ v -
560 1 structural protein 2 and non-structural protein 1 genes, 128 128 100206 >~ 9520
=== complete cds
D 7851nfectious salmon anemia virus isolate ISAV 1(96/09/1712) de
DO785 . N -
EY-T-%1 non-structural protein 2 and non-structural protein 1 genes. 128 128 10020 >~ o520
== complete cds
EF432 Infectious salmon anemia virus isolate RPC/INB 04-085-1 P
See 1 segment 7 kIDa protein mRINA | complete cds. alternatively 128 128 100206 >~ 9520
- spliced; and p32 kIDa protein mMRINA . complete cds
DO673Infectious salmon anemia virus isolate 485/9/97 segment 7, 128 128 100%% de- o504
254.1 complete sequence _ 27
AYO44Infectious salmon anemia virus segment 7, complete 128 128 100%% de- o594
132.1 sequence 27
1 1 1 1 -
HO259Infectious salmon anemia virus isolate Glesvaer/2/90 122> 122 100%% 2e o304
677.1 segment 7, complete sequence 25
EF523 Infectious salmon anemia virus isolate 390/98 pl8 kIDa o, 2e- o
763.1 protein and p32 kIDa protein genes, complete cds 122 122 100%% 25 3%
D 7851nfectious salmon anemia virus isolate 5o
DO785 . -
569 1 ISAV11(93/09/2264) non-structural protein 2 and non- 122 122 10026 S5 o326

structural protein 1 genes. complete cds
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ISA7
2 Fraser River sockeye salmon sequenced and show 95%
identity to European ISA. 3 fixed differences suggest that

this Orthomyxovirus has been here for some time. More
sequence data are required to determine how long
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q@ |5A7_AF361363_snow sequence
q@ |5AF_A 151803 _NovaScotia Strain
A 1547_HOI50677

AE 1547_Diovesiet

AE 1547_D07E5162

AE| 1547_suz06488

A 15a7_sF40 1088

WE 1547_Dovesies

JE [HENSREE
A 1547_AF 420990_Norway

W 1sar_sr 15180z

q@ |SAT_AYD44132 _complete sequence
q@ 1547 _AJ306487 _snow sequence
A 15A7_GUSI0001_Chile

AE7 1547_GUS20000 _Chile

AE 1547_D07E5IT0

AE| 1547_DoveszTi

W 1547_EU118821_hfaaland

AE 1547_DOvesiT:

AES| 1547_EF523763_Kibenge

A5 1547_EF 43s6s

AEf 1547_D06T3254_Kibenge

JET| 5_Fishz_G_|sa7_s01_nog

3B 5_Fish2_G_|5A7_m07_032

& 1_sooE1_G_1sA7_d_pos_n3
E 1_806B1_G_ISA7_b_M06_n24
$E5 1_506B1_G_ISAT_a_#05_034
B 1_sooE_G_1sA7_a_ad1_nag
32 150681 _G_15A7_d_BOz_007
AET] 1547_AYT44304_low vinulert

AE| 1547_D0vE5269

A GTGGTTTTCAGTC TTAC TGAGATGGGATCATG TG TTTCTTGCTACGGGHACGACGALCCT

TTTCAGTCTTACTGAGATGGGATCATG TG TTTCTTGCTACGGGGACGACGAACCT » 0

LGTGGTTTTCAGTC TTAC TGAGAT GG GATCATGTO T TTC L TGO TACGGGGACGACGAACCT

AGTGGTTTTCAGTC TTAC TGAGAT GG GATCATGTGTTTCCT GUTACGGGGACGACGAACCT v o i o

L GTGGTTTTCAGTC TTAC TGAGATT GO GATCAT G T T TTCO TG TACGGGGACGACGAACCT
AGTGGTTTTCAGTCTTACTGAGAT GGGATCATGTG
AGTGGTTTTCAGTC TTAC TGAGATT GG GATCAT G TG T TTCC T TACGGGGACGACGAACCT:
A GTGGTTTTCAGTC TTAC TGAGAT GG GATCAT GTGTTTCC TGO TACGGGGACGACGAACCT -

TTTCAGTCTTACTGAGAT GGGATCATG TG T TTCCTGETACGGGGACGACGAACCT -~

AGTGGTTTTCAGTC TTAC T GAGAT GEGATCATGTGTTTCO TGO TACGGGRACGACGALCCT

TTTCAGTC TTAC TGAGAT GG GAT AT G TS T TTOC TG TATGGGGACGACGAACCT »n

A GTGGTTTTCAGTC TTAC TGAGAT GEGATCAT G TG T TTCC TG ETACGGGFACGACGALCCT
AGTGGTTTTCAGTC TTAC TGAGAT GG GATCATGTGTTTOCTGETATGGGGACGACGAACCT: !
AGTGGTTTTCAGTC TTAC TGAGAT GEGATL AT G TG TTTOO T TACGGGGACGACGAACCT: .

AGTGGTTTTCAGTC TTAC TGAGAT GG GAT CAT G TG T TTCC T GETACGGGGACGACGAACCT » o

L GTGGTTTTCAGTC TTAC TGAGAT G GAT O AT G TG T T T OO TG TACGGGCACGACGAACCT .

AGTGGTTTTCAGTC TTAC T GAGAT GG GAT CAT G TG T TTCCT GE TACGGGFACGACGAACCT » ot

AGTGGTTTTCAG T C TCAC TGAGA T GO G AT CAT G TG T T T C O TG E TACGGGGACGACGALCCT!

A GTGGTTTTCAGTC TTAC TGAGAT GG GAT CAT G TG T TTCCT G TACGGGGACGACGAACCT » ol 00 L0

A GTGGTTTTCAGTC TTAC TGAGA T GUGATCATG TG T TTCO TGO TATGGGGACGACGAACCT
AGTGGTTTTCAGTCTTACTGAGATGGGATCATGTGT

TGJG&TFATGT;T
TGEEGE
TEFEATCATETE

CCCGGGOGACGAACCT:
TCOCTGEUTACCCGEOUGADGAACCT:

TGEEGATCATGTGT T TCOTGE TACC OGO GACGAAC T -

TGETGETTTCCT G TACCCGGGUCACGAACCT »x
TErEATEATE TG T T T OO TR TACC OGO A GALTCT:

CTCOC TG TACGGGGACGACGAACCT Ll it

CTCCTGEOTACGGGRACGACGAACCT @ i L i

AGTGGTTTTCAGTC TTAC TGAGAT GG GATCATG TG TTTCCTGETACGGGGACGACGAACCT -~
TEFGATCATGTET T TECTEE TACCCEEOLCACGRAACCTRACGAGEEGECATET AL

TCCTGeTACCCGEEOFACGRACCTFACGAGGEGCCATGT

CAaLGCTGCOCCT

AAC” CAAGCTGCCCT

CABCTTGCATCTGAGAACATGGACTTTCCAAGCTGCCOC]
CAACTTGCATCTGAGAACATGGACTTTCCAAGCTGCCC
L AACTTGCATCTGAGAACATGGACTTTCCALGCTGCCC]
L AACTTGCATC TGAGAACATGGACTTTCCAAGCTGCCCT
CAACTTGCATC TGAGAACATGGACTTTCCAAGCTGCOOC]
CAABCTTGCATCTGAGAACATGGACTTTCCAAGCTGCCCT
CAACTTGCATCTGAGAACATGGACTTTCCAAGCTGCCC]
L AACTTGCATC TGAGAACATGGACTTTCCAAGCTGCCC]

CAMCT TCAAGCTGCCCT
CAM CAaLGCTGCOCCT
CAAC CAAGCTGCCC
AL CALGCTGCOCCT
AAC CALGCTGCOCCT

CCAAGCTGCCCT
CAaAGCTGCOCCT
CALGCTGCCC
CAaLGCTGCOCCT
CAAGCTGCOCCT
CALGCTGCOCCT
CALGCTGCOCCT

A GTGGTTTTCAG T C T TAC TGA GA T GGG AT AT G TG T T T L C T Gl TAC GGG CAC GAC GAAC C THACGAGG GG TCATGCGAACTTGCATCCGAGAACAT GGATTTTCCAAGCTGCCC]

A GTGGTTTTCAG T C TTAC TGAGATT G GAT L AT G TG T T T OO TG TAC GGG GACGACGAACCTGACGAGGGGTCATGCGAACT

CAAGCTGCCCT

|ELength 269 bases. Contains 0
ambiguities. 0 gaps & 0 edits.

zono Iz10 Izz0 Izz0 Izan Izs0 Iz60

AGTGGTTTTCAGTC TY AC TGAGAT G GAT AT G TG T TTCY TR TAYSSGORCGACGAACCT in

lzz0 Iz=0 Iz00 Iz1n
: oy CAAGCTGCECT
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Tree showing sockeye ISAV7 sequence (yellow)
relative to other ISAV isolates

#nfectious salmon anemia vims seament 7, complete sequence

nfectious salmon anemia vins isolate 4859097 seament 7, complete sequence

nfections salmon anemia vives isolahe Vikz2(98097F 241 nore stuchirel protein 2 and non- structirsl protein 1 9enes, complete cds
Infections salmon anemia vives izolabe 154 UTIIE09..
nfections salmon anemia vires isolate Wiz 509709393 nore stuchirel protein 2 and non- structursl protein 1 genes, complete cds
nfections salmon anemia vives isolade | 54 V095097 341 non- stuchired protein 2 and nore stroctural protein 1 genes, complete cds
nfections salmon anemis vires isolafe ADL- PH 32051541807 p32 kDa profein (p 320 gene, parial cds

Infections selmon anemia virs isolate Glesvaer2pao .

fectious salmon anemis viris isolate 1IS4U10[95) ...
Infections salmon anemia vins isolate 158 V40900049,
sxInfectious salman anemia vives isolate IS4V SH2 143,

“ZInfectious salmon anemia virs isolate Morway seame.

#Infectious selmon anemia virs isolate 1490098 p32 .

s Infectious salmon anemia virs isolate Glesvasr seq...

Zinfections salmon anaemis, vires genomic R for Ma
nfections salmon anemia vives isolate 901 seament 7 nonstruchursl protein 2 (MSP2) and nonstruchired protein 1 (MSP17 9enes, c.
nfections salmon anemia vives isolate SKTT0E (HP RO fope) stuchirl protein and none strachored protein genes, complete cds

nfections salmon anemia vives isolate 752 seament 7 nonstruchirsl protein 2 (MSP2) and nonstuchired protein 1 (MSP1] 9enes, .
Infectious salmon anemia vits isolake 140110930,
Infections salmon anemia virs isolahe 1540 5096/049...
nfections salmon anemia vives isolate Virz&(9409(579) nore stuchirel protein 2 and non- structursl protein 1 genes, complete cds
nfections salman anemis vires isolate | 54020890 nore struchirsl protein 2 and nore stuchursl protein 1 genes, complete cds
nfections salmon anemia vives isolate 1S40 509/2163) none sfructurel protein 2 and nore structural profein 1 genes, complete cds
Infections salmanid anemia vites madris 1 (1) gene,.

“nfections salmon anemia vives izolabe Move Scofia se
nfections salmon anemia vives isolate RPCME 04055 1 seament 7 kDa protein mRMe, complete cds, atetnativele spliced; and p32
& Infections salmaon anemis wirs isolate | 54010960901 7 12) nore structurel protein 2 and nore structural protein 1 genes, complete cds
nfectious salmon anemia virus isolate 33005 p1d kD protein and p32 kDa protein genes,.

nfectious salmon anemia virs isolate Loch Mevis seament 7, parial sequence

: nfectious salmon anasmia vites R for hvpothetical protein, genomic RMA, isolate Mevis..
i Infections salmon anemia virs isolate 154 VST H9E 1 5) nore strucurel protein 2 and nore struchiral profein 1 genes, complete cds
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Alignment of ISA7 showing three fixed differences and
highlighting that the two North American strains also show
a fixed difference that differentiates them both from the
sockeye isolate and European strains

63567 1 TGGGATCATGCTGCTTITCCTGCTACCCGG-G-CGACGAACCTGACCAGGCGCCATGTGAACTTGCATCTCAGAACATGGATTTTC 81
HQOL1268: 224 ... . Sl ool el il LG AT i Lo ' 304 E-Ch
GUB30909 203 L...i.iiiiiaiieiaae.a —LGL Ll ALl L il B 283 E-Ch
GUB30801 203 ..l oo i oo il SLGL AT L e’ 283 E-Ch
EULI8B21 203 i i i SLGUL IR L LD e 283 FE-Nhpr0
DQT7BL272 203 il iiiiaiiaieaa “LGiam AL Ll i i ... 283  E=N
DO785271 203 oo oo il oo i —LGaLEL ATl o - 283  E-N
DOTB5270 203 ciiiiiiini e = s e e @ @ 283  E=N
DO/85267 203 . oL il oo il e cal i SLGL AT L g s s e 283 ZE-N
DO78b264 203 Ll lllLiliiiiiiiiiaia. LGl Ll AL LDl e 283  E-N
DO785260 203 . oL linL il LG AT i Lo ' 283 “E-N
DO785259 203 LL..iiiiiiiaiiaieaaeean —LGL Ll ALl L il B 283  E-N
EF432566 203 ..l oo oo il SLGL AT L e’ 283 E-Ca
DOET3254 203 Ll s SLGUL IR L LD e 283 E-N
AYQ44132° 224 Ll Ll i € L TN e T e e HEE S Ca s S S D e e e 304 'Bremnes
HO259677 224 0 Ll oo —LGaLEL ATl o L Ci.i. 304 N-Glesv
EFB23763 203  ciiiiiiinannnaonannens el e @ @ 283  E=UK
DO785269 203 Ll s SLGUL IR L LD e £ 283  E-N
DO78b268 203 Ll lililiioiiiiiiaiL, LGl Ll AL LDl e CloLil 283 E-N
DO7/85266 203 . oL inl oL iln s SRR oL ' 283 “E-N
DO785265 203 Ll.iiiiiiciaiieieaaeea —.GLLm AL Cuininnnnn B 283  E-N
DOTB5263 203  ciiiiiiiiee e = s e e s @ @ @@ 283  E=N
DO7B8D262 203 Ll s SLGUL IR L LD e Gl 283 E-N
Gin=ahi. T E=N

,,,,,,,,,,,,,,,,,,,,,,,,,, AL ST
AYIS1801 18 illiiiiililiiiiliiiil. e i i C.... 98 BN
AJ306488 203  iiiiiiiiiiiiieaiiinans e - C.... 283 N-Glesv
e o e Tl 302 E-UK
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Screened 171 Livers over Four Years
Overall Prevalence 21% lIsa7, 2% lsa8

0.5

ISA Prevalence in Livers of Sockeye smoilts

HS_Summer_2007_WCVI
HS_Summer_2007_Fraser
SOG_Summer_2008
SOG_Summer_2009

B FW_Natal _Chilko_2010
SOG Summer_2010

M SOG_Fall_2008
SOG_Fall_2009
SOG_Fall_2010

" B8 SOG_July_Ricker_2010

Isa7-P7 Isa-P8
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Screened 414 Gills over Four Years
Overall Prevalence 10% Isa7, 3% Isa8

ISA in Gills of Sockeye Smolts

B ISA-P7
ISA-P8

Mission 08

HS_Fall_08

Natal_07_Chilko
HS_Sum 07 Fr
Natal 08 Chilko
Natal 08 Cultus
SOG_Sum_08
HS Sum_08
Natal 09 Chilko
SOG_Sum_09
HS_ Win_09
SOG_Sum_10
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