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Figure 2 Amino acid sequence alignment of the N-proteins of CARRV, VHSV, SHRV, HIRRV and IHNV. Amino acid sequences shaded yellow (aa N219- A233 
of the N-protein of VHSV), green (aa T224-T230 of the N-protein of VHSV), red (aa S251-A256 of the N-protein of VHSV) or blue (aa S271-M280 of the N-
protein of VHSV) correspond to the synthetic oligopeptides used in epitope mapping of mAb IP5B11. Amino acid substitutions compared to the VHSV 
consensus sequence are marked in bold and underlined.
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Figure 3 Epitope mapping of IP5B11 using synthetic oligopeptides in dot-blot analysis. Purified
VHSV isolate (JF00Ehi1) and the CARRV isolate were used as positive controls. Purified HIRRV
isolate (8401H) was used as negative control. The purified viruses and synthetic oligopeptides were
blotted onto a PVDF membrane. The membrane was incubated with mAb IP5B11 and subsequently
immunostained with HRP conjugated secondary antibodies. Dot 1, JF00Ehi1; 2, CARRV; 3, HIRRV; 4,
N219-A233 (NH2-NGTGMTMIGLFTQAA-COOH); 5, T224-T230 (NH2-TMIGLFT-COOH); 6,
S251-A256 (NH2-SLVESA-COOH); 7, S271-M280 (NH2-SIQERYAIMM-COOH).

1: Purified VHSV isolate (JF00Ehi1)
2: Purified CARRV isolate 
3: Purified HIRRV isolate (8401H )
4: N219 (NH2-NGTGMTMIGLFTQAA-COOH) 
5: N224 (NH2-TMIGLFT-COOH) 
6: N251 (NH2-SLVESA-COOH) 
7: N271 (NH2-SIQERYAIMM-COOH) 

1 2 3 4 5 6 7

The small black dots are the markings made with a pencil to show the dots.

Epitope identification using synthetic peptides
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Carpione rhabdovirus carries the NV-gene



Figure 1 Phylogenetic tree based on analysis of G and N protein amino acid sequences of piscine
Novirhabdovirus by the neighbour joining method. Sixteen VHSV isolates, representatives of
HIRRV, IHNV and SHRV isolates as well as the CarRV isolate 584 were included in the analysis. The
accession numbers of the gene sequences used in the analysis are specified next to the names of
the virus isolates. Bootstrap values above 50% are shown on the branches.
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Conclusions

• Amino acid sequence alignment of carpione rhabdovirus N-protein with other fish 
rhabdovirus N-proteins allowed identification  MAb IP5B11 epitope candidates.

• Dot blotting with synthetic peptides determined the exact epitope.

• The high specificity of IP5B11 for VHSV depends on very few conserved amino 
acids.

• Unexpected identification/lack of identification of VHSV using MAb IP5B11 should 
be followed up by gene sequencing or other confirmatory examination.

• The carpione rhabdovirus belongs to ”novirhabdoviridae” with SHRV and VHSV as 
the closest relatives.



Thanks for your attention  
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Fish were the first animals with classical 
adaptive immunity.
What happened?
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