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Amp. I Amp. II Amp. III Amp. V Amp. VII Amp. VIII Amp. IX

VHSV, 
Ia 

IHNV, E 
(M) +
IPNV, 5 

SVCV, Ia EHNV ISAV, HPRΔ SAV3 + 
ISAV, HPRΔ 

KHV, CyHV-
3

No. of participants 
performing sequencing 33 35 25 42 34 33 24

No. of participants 
getting full score 28 23 23 42 29 16 24

No. of correct sequences 
provided without 
genotype assigned or 
incomplete sequence

3 10 0 1 3 15 0

No. of incorrect 
genotype provided 2 2 2 0 2 2 0
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Ampoule 
number

Pathogen 
Identification

Amplicon sequenced 
(ref and primers)

Genotype Sequence Possible isolates: 

Ampoule III IHNV

Mid G gene Upstream Primer 5’-AGA-GAT-
CCC-TAC-ACC-AGA-GAC-3’;  Downstream 
Primer 5’-GGT-GGT-GTT-GTT-TCC-GTG-
CAA-3’. Emmenegger E.J., Meyers T.R., 
Burton T.O & Kurath G. (2000). Genetic 
diversity and epidemiology of infectious 
hematopoietic necrosis virus in Alaska. 

U

TTTTATTGGAGGAA
AATGTACCAAATCA
CCCTGCCAGACTCA
TTGGTCCA
ACGTAGTTTGGATG
GGTGATGCAGGGAT
ACCAGCCTGTGATT

DQ164100.1 Infectious hematopoietic necrosis virus isolate BLk94 glycoprotein (G) gene, 
100% 645bps.  Infectious hematopoietic necrosis virus gene for glycoprotein, complete 
cds, strain: ChAb76 643/645 99%

Ampoule VII ISAV HPR-deleted

HA gene
Mjaaland et al (2002). Virology, 304:379-
391
Klon1EGFP-F1 5'-
GGGCTAGCATGGCACGATTCATAATT-3'
Klon1EGFP-R1 5'-
GGGGTACCGTAGCAACAGACAGGCTCGAT-

HPR deleted

CCAATGACTGCACT
GACGGACCTACTGA
CATGATCATCCCAA
CTTCGATG
ACACTGGACAACGC
GGCAAGGGAGCTGT
ACCTGGGAGCATGC

ISAV4(90/09/400) (Genbank Accession DQ785248.1)

Ampoule III IHNV

Emmenegger et al. (2000) 
Sequence (5´-> 3´)
IHN-GF1 AGA GAT CCC TAC ACC AGA GAC
IHN-GR1 GGT GGT GTT GTT TCC GTG CAA
Enzmann et al. (2005)
Sequence (5´-> 3´)
IG1 ATG GAC ACC ATG ATC ACC

BLK94, 
genogroup U, 

subtype P 

GTGCAATCCGTGAA
AGCCCTCCCACTCAT
CCCCAAAGGGTCGT
TCCCATTTCGTGAA
GCTGGTAGCGCGAT
GGGCCCTGTACGTC
GTCCTGTCCTTGGA

100% query cover and 665nt 100% identical with:
DQ164100.1 - Infectious hematopoietic necrosis virus isolate BLk94 glycoprotein (G) gene, 
complete cds

Ampoule VII ISAV (HPRdel)

HPR of segment 6 (HE gene);
Markussen T, Jonassen CM, Numanovic S, 
Braaen S, Hjortaas M, Nilsen H, Mjaaland 
S. Evolutionary mechanisms involved in 
the virulence of infectious salmon 
anaemia virus (ISAV), a piscine 
orthomyxovirus. Virology. 2008 May 

HPR group 2/
EU-G2 group

TGACCAGACAAGCT
TAGGTAACACAGAC
ACACTTATCATGAG
GGAGGTAGCATTGC
ATAAGGAGATGATC
AGTAAACTTCAGAG
GAACATCACAGATG

ISAV4 90/09/400; DQ785248
Markussen,T., Jonassen,C.M., Numanovic,S., Braaen,S., Hjortaas,M., Nilsen,H. and 
Mjaaland,S. Evolutionary mechanisms involved in the virulence of infectious salmon 
anaemia virus (ISAV), a piscine orthomyxovirus. Virology 374 (2), 515-527 (2008)
 
ISAV F72b/02; Isolate from Nova Scotia, belonging to the EU-F subgroup within the EU-G2 

                                                                Only fill in the Genotype↑

                                                            No isolate name, serotype, etc.↓

Genotype
Genogroup
Deleted or not (ISAV)
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						Ampoule number		Pathogen Identification		Amplicon sequenced (ref and primers)		Genotype		Sequence		Possible isolates: 

						Ampoule III		IHNV		Mid G gene Upstream Primer 5’-AGA-GAT-CCC-TAC-ACC-AGA-GAC-3’;  Downstream Primer 5’-GGT-GGT-GTT-GTT-TCC-GTG-CAA-3’. Emmenegger E.J., Meyers T.R., Burton T.O & Kurath G. (2000). Genetic diversity and epidemiology of infectious hematopoietic necrosis virus in Alaska. Dis. Aquat. Org., 40, 163–176		U		TTTTATTGGAGGAAAATGTACCAAATCACCCTGCCAGACTCATTGGTCCA
ACGTAGTTTGGATGGGTGATGCAGGGATACCAGCCTGTGATTCCAGCCAA
GAGATAAAAGGTCACCTCTTTGTTGATAAAATCTCCAATCGAGTCGTGAA
GGCAACGAGCTACGGACACCACCCCTGGGGACTGCATCGGGCCTGTATGA
TTGAATTCTGTGGGAAACAGTGGATACGGACAGATCTCGGTGACCTGATA
TCTGTCGAATACAATTCCGGAGCAGAAATCCTCTCGTTCCCGAAGTGTGA
GGACAAGACGGTGGGGATGAGGGGAAACTTGGATGACTTTGCCTATCTAG
ACGATCTGGTGAAGGCCTCTGAGAGCAGAGAAGAATGTCTTGAGGCGCAC
GCCGAGATAATATCAACAAACAGTGTGACTCCATACCTCCTATCCAAGTT
CCGATCTCCACATCCCGGAATAAATGACGTCTACGCTATGCACAAAGGCT
CCATCTATCACGGGATGTGCATGACGGTCGCTGTGGACGAGGTATCCAAG
GACAGGACGACGTACAGGGCCCATCGCGCTACCAGCTTCACGAAATGGGA
ACGACCCTTTGGGGATGAGTGGGAGGGCTTTCACGGATTGCACGG
		DQ164100.1 Infectious hematopoietic necrosis virus isolate BLk94 glycoprotein (G) gene, 100% 645bps.  Infectious hematopoietic necrosis virus gene for glycoprotein, complete cds, strain: ChAb76 643/645 99%

						Ampoule VII		ISAV HPR-deleted		HA gene
Mjaaland et al (2002). Virology, 304:379-391
Klon1EGFP-F1 5'-GGGCTAGCATGGCACGATTCATAATT-3'
Klon1EGFP-R1 5'-GGGGTACCGTAGCAACAGACAGGCTCGAT-3'
Also: Commission Implementing Decision (EU) 2015/1554
HPR seg 6 Rev Part 3 Annex II
5′-GAT-GGT-GGA-ATT-CTA-CCT-CTA-GAC-TTG-TA-3′		HPR deleted		CCAATGACTGCACTGACGGACCTACTGACATGATCATCCCAACTTCGATG
ACACTGGACAACGCGGCAAGGGAGCTGTACCTGGGAGCATGCAGGGGAGA
CGTGAGAGTGACGCCTACATTTGTGGGAGCAGCAATTGTTGGACTTGTTG
GACGAACAGACGCAGTTACCGGTTTTTCGGTGAAGGTGTTGACTTTCAGC
AGCCCTACAATTGTAGTGGTTGGATTGAATGGAATGTCCGGAATCTACAA
GGTCTGCATTGCAGCAACATCTGGGAATGTGGGAGGAGTGAAACTGATCA
ACGGATGCGGGTATTTCAACACACCTTTGAGGTTTGACAATTTCCAAGGA
CAAATCTACGTGTCAGACACCTTTGAAGTGAGGGGAACCAAAAACAAGTG
TGTTCTGCTAAGATCTTCTAGTGATACGCCTTTGTGTTCACACATCATGA
GGAACGTTGAGCTAGATGAGTATGTAGACACACCAAATACAGGGGGTGTT
TATCCTTCTGATGGTTTTGACTCACTACATGGTTCAGCTTCCGTTAGAAC
GTTCCTCACTGATGCATTGACATGCCCAGACATTGACTGGAGTAGAATTG
ATGCTGCTTCGTGTGAATATGACAGCTGCCCTAAGATGGTTAAAGATTTT
GACCAGACAAGCTTAGGTAACACAGACACACTTATCATGAGGGAGGTAGC
ATTGCATAAGGAGATGATCAGTAAACTTCAGAGGAACATCACAGATGTAA
AGATCAGGGTAGACGCAATCCCACCTCAGCTGAACCAAACTATGGGTGTA
GCAGGTTTTGGGATTGCTCTGTTCCTAGCAGGTTGGAAAGCATGTATTTG
GATTGCAGCATTCATG		ISAV4(90/09/400) (Genbank Accession DQ785248.1)

						                                                                Only fill in the Genotype↑


                                                            No isolate name, serotype, etc.↓

						Ampoule III		IHNV		Emmenegger et al. (2000) 
Sequence (5´-> 3´)
IHN-GF1 AGA GAT CCC TAC ACC AGA GAC
IHN-GR1 GGT GGT GTT GTT TCC GTG CAA
Enzmann et al. (2005)
Sequence (5´-> 3´)
IG1 ATG GAC ACC ATG ATC ACC
IGR CCG GTT TGC CAG GTG ATA CAT
		BLK94, genogroup U, subtype P 		GTGCAATCCGTGAAAGCCCTCCCACTCATCCCCAAAGGGTCGTTCCCATTTCGTGAAGCTGGTAGCGCGATGGGCCCTGTACGTCGTCCTGTCCTTGGATACCTCGTCCACAGCGACCGTCATGCACATCCCGTGATAGATGGAGCCTTTGTGCATAGCGTAGACGTCATTTATTCCGGGATGTGGAGATCGGAACTTGGATAGGAGGTATGGAGTCACACTGTTTGTTGATATTATCTCGGCGTGCGCCTCAAGACATTCTTCTCTGCTCTCAGAGGCCTTCACCAGATCGTCTAGATAGGCAAAGTCATCCAAGTTTCCCCTCATCCCCACCGTCTTGTCCTCACACTTCGGGAACGAGAGGATTTCTGCTCCGGAATTGTATTCGACAGATATCAGGTCACCGAGATCTGTCCGTATCCACTGTTTCCCACAGAATTCAATCATACAGGCCCGATGCAGTCCCCAGGGGTGGTGTCCGTAGCTCGTTGCCTTCACGACTCGATTGGAGATTTTATCAACAAAGAGGTGACCTTTTATCTCTTGGCTGGAATCACAGGCTGGTATCCCTGCATCACCCATCCAAACTACGTTGGACCAATGAGTCTGGCAGGGTGATTTGGTACATTTTCCTCCAATAAAATCTGAGTCCAGAAAGTCTCTGG		100% query cover and 665nt 100% identical with:
DQ164100.1 - Infectious hematopoietic necrosis virus isolate BLk94 glycoprotein (G) gene, complete cds


						Ampoule VII		ISAV (HPRdel)		HPR of segment 6 (HE gene);
Markussen T, Jonassen CM, Numanovic S, Braaen S, Hjortaas M, Nilsen H, Mjaaland S. Evolutionary mechanisms involved in the virulence of infectious salmon anaemia virus (ISAV), a piscine orthomyxovirus. Virology. 2008 May 10;374(2):515-27.		HPR group 2/
EU-G2 group		TGACCAGACAAGCTTAGGTAACACAGACACACTTATCATGAGGGAGGTAGCATTGCATAAGGAGATGATCAGTAAACTTCAGAGGAACATCACAGATGTAAAGATCAGGGTAGACGCAATCCCACCTCAGCTGAACCAAACTATGGGTGTAGCAGGTTTTGGGATTGCTCTGTTCCTAGCAGGTTGGAAAGCATGTATTTGGATTGCAGCATTCATGTACAAGTCTAGAGGTAGAATTCCACCATCA		ISAV4 90/09/400; DQ785248
Markussen,T., Jonassen,C.M., Numanovic,S., Braaen,S., Hjortaas,M., Nilsen,H. and Mjaaland,S. Evolutionary mechanisms involved in the virulence of infectious salmon anaemia virus (ISAV), a piscine orthomyxovirus. Virology 374 (2), 515-527 (2008)
 
ISAV F72b/02; Isolate from Nova Scotia, belonging to the EU-F subgroup within the EU-G2 group; AY971656
Devold,M., Karlsen,M. and Nylund,A. Sequence analysis of the fusion protein gene from infectious salmon anemia virus isolates: evidence of recombination and reassortment. J. Gen. Virol. 87 (PT 7), 2031-2040 (2006)


IISAV 37/98; HPR group 2, ISAV from T-Blåmannsvik/Norway; AF364881
Devold M, Falk K, Dale B, Krossøy B, Biering E, Aspehaug V, Nilsen F, Nylund A. 
Strain variation, based on the hemagglutinin gene, in Norwegian ISA virus isolates collected from 1987 to 2001: indications of recombination. Dis Aquat Organ. 2001 Nov 8;47(2):119-28.
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To be inserted in 
“Concluding results” for Ampoule I-IX 

To be inserted in 
“Genotype” for Sequencing results. 

VHSV  I (a-e), II, III, IV (a-d) 
IHNV  U, M, L, E, J 
EHNV  EHNV 
Ranavirus – NOT EHNV  Not EHNV 
SVCV  Genogroup 1 (a-d), 2, 3, 4 
Birnavirus II (Telinavirus) - 
Perch Rhabdovirus  - 
IPNV  Genogroup 1, 2, 3, 4, 5  

Optionally: within genogroup 1 – genotype (1-4) 
HPR-deleted ISAV or HPR0 ISAV HPR-deleted / HPR0 
KHV  CyHV (1-3) 
SAV  1, 2, 3, 4, 5, 6 
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VHSV Isolate DK-9895174  (Ia)
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Genotype: 
I, II, III, IV

And

Subtype: 
Ia, Ib, Ic, Id, Ie, (Iu), 
IVa, IVb, IVc (IVd)
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Genogroup E

Ampule II- IHNV - Isolate 32/87 genogroup E

Full G-gene 
European isolates in bold
(1987 to 2002) Mid-G sequences

Genogroup M or E?
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Johansson et al. 2009
doi: 10.3354/dao02108

Kolodziejek, et al. 2008 

DOI: 10.1128/JCM.00566-07

IHNV
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Ampule II- IPNV - Isolate Sp genogroup 5

Genogroup 1 to 5
Optional
Genotype 1 to 4 (in genogroup 1)

Partial VP2 sequences
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SVCV

Partial G-gene

Ampule III- SVCV 
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Phelps et al. 2012. 
DOI: 10.1080/08997659.2012.711267 Basic et al. 2009

Genogroup I (a-d)

SVCV 
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Ampule VIII - Infectious Salmon Anaemia Virus  ISAV 390/98, HPRΔ

Highly polymorphic region
Hemagglutining gene
Segment 6
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HPR0
or

HPRΔ

HPR = highly polymorphic region
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Notes:
• It is not necessary to find the exact isolate to find out the genotype/genogroups

• Fishpathogen database has only been maintained for VHSV, and records are curated

• Sometimes genotype is written in genbank record – and usually is written in associated
publications

• There is no simple recipe to find out genotypes/genogroups

• Possible to keep in house small databases with relevant isolates representing all 
genotypes/genogroups of a virus. 

14
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SAV

15

Schmidt-Posthaus et al. 2014
doi: 10.3354/dao02766

Partial E2 gene

Genotypes SAV1 to SAV6
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