Typing VHSV by monoclonal antibodies
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i . Table. Summary of MAbs reactions for all of the VHSV genotypes
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1P5B11 =) = : 3
pathogenicity markers VHS-124
VHS-9.23 | «
) VHS-3.80 -
T. Ito?, J. Kurital, M. Sano?, H. F. Skall?, N. Lorenzen? and N. J. VHS-7.57 = -
Olesen? VHS-5.18 =
VHS-3.75 = . -
1 National Research Institute of Aquaculture, Fisheries Research Agency, Mie, Japan VHS-10 T -
2 National Veterinary Institute, Technical University of Denmark, DK-8200 Arhus N, Denmark. VHS-1.88
+;positive
-;negative

*; NO-2007-50-385; The rainbow trout pathogenic genotype 111 isolate
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IFAT in large panel using mAbs against various genotypes of VHSV
otz Genotpe MADs VHSV genotype
1P5B1] VHS:124 VHS-9.23 VHS-380 VHS-7.57 VHS-5.18 V, 0 VHS-375 VHS-10 VHS-188
! i < = i = : = MAb Ila b Ic/ld le 1 1] IVa | IVb
IP5B11 + + + + + + + +
la
VHS-380 | - + |+ - + - - -
VHS-420| + - + + + + + +
VHS-5.18| - + - - - - - -
o Table. Results of IFAT for monoclonal antibodies against genotype Ib isolates of VHSV
- - : z
1 L - - B - - Glb Isolates MADbs
le ” : = TR IPSBLL VHS-1.24 VHS-9.23 VHS-3.80 VHS-7.57 VHS-5.18 VHS4.20 VHS-3.75 VHS-10 VHS-1.88
E = : B H N M Rhabdo + + + + + +
e i o 2 ' B H H 1p8 + + + + +
n : 1p40 + + + + +
: 1p85 + + + + +
m : 1p86 + + + + +
B 1p93 + + + + +
—— = N 1p116 + + + + +
: H 1p120 + + + + +
B H 1p121 + + + + +
IVa : : 5p276 + + + + + -
: : SE-SVA-14 + + + - + # 5G+/3D -
: - SE-SVA-1033  + 5 + - - -
: + -
Ivorer : i UK-96-43 ;. SCHEF + +
WbN.B e o s — 4p37 + + + + +




Partial alignments of amino acids of N-proteins of the homologous Ib isolate and the 4 SVA clones. Fig. Mortality of rainbow trout after infection with Swedish Ib variants

Region of epitope of MAb VHS-3.80 by intraperitoneal (i.p.) injection
Virus clone isolates
RRRVO601 (Genotype Ibj] 1 MEGGIRAAFS GLNDVRIDPT GGEGRVLVPG EVELIVVVGG 50 100 B~ SE-SVAL4-3D (10%) 4.20 -
SE-SVA-14-3D 1 MEGGIRAAFS GLNDVRIDPT GGEGRVLVPG EVELIVYVGG 50 90
SE-SVA-14-5G 1 MEGGIRAAFS GLNDVRIDPT GGEGRVLVPG EVELIVYVGG 50 == SE-SVA14-5G (20%) 4.20 +
SE-SVA-1033-3F 1 MEGGIRAAFS GLNDVRIDPT GGEGRVLVPG EVELIVYVGG 50
£hosanl039°9C ! MEGGIRAARS GLNDVRIDET GGEGRVLVPG EVELIVIVES ramapeKwTy 50 Q| | = SESVAL033-9C(10%) 380+
o
<
KRRV9601 (Genotype Ib) 51 DALSALGGPQ TVQALSVLLS VVLQGNTQED LGMKCKVLTD MGFKVTQAAR 100 > 70 SE-SVA1033-3F (90%) 3.
SE-SVA-14-3D 51 DALSALGGPQ TVQALSVLLS YVLQGNTQED LGMKCKVLTD MGFKVTQAAR 100 = 60 == DK-3592B (80%)
SE-SVA-14-5G 51 DALSALGGPQ TVQALSVLLS YVLOGNTQED LGMKCKVLTD MGFKVTQAAR 100 I}
SE-SVA-1033-3F 51 DALSALGGPQ TVQALSVLLS YVLQGNTQED LGMKCKVLTD MGFKVTQAAR 100 E 50 == MEM (0%)
SE-SVA-1033-9C 51 DALSALGGPQ TVQALSVLLS YVLQGNTQED LGMKCKVLTD MGFKVTQAAR 100 E
L w0
KRRV9601 (Genotype Ib) 101 ATSIEAGIMM PMRELALTVN DDNLMEIVKG TLMTCSLLTK YSVDKMIKYI 100 =
<
SE-SVA-14-3D 101 ATSIEAGIMM PMRELALTVN DDNLMEIVKG TLMTCSLLTK YSVDKMIKYI 150 5
SE-SVA-14-5G 101 ATSIEAGIMM PMGELALTVN DDNLMEIVKG TLMTCSLLTK YSVDKMIKYI 150 g
SE-SVA-1033-3F 101 ATSIEAGIMM PMRELALTVN DDNLMEIVKG TLMTCSLLTK YSVDKMIKYI 150 S 20
SE-SVA-1033-9C 101 ATSIEAGIMM PMRELALTVN DDNLMEIVKG TLMTCSLLTK YSVDKMIKYI 150 o
10
KRRV9601 (Genotype Ib) 151 TKKLGELADT QGVGELQYFT ADKAAIRKLA GCVRPGOKIT KALYAFILTE 200
0
151 TKKLGELADT QGVGELOHFT ADKAAIRKLA GCVRPGQKIT KALYAFILTE 200
SE-SVA-14-5G 151 TKKLGELADT QGVGELQYXT ADKAAIRKLA GCVRPGOKIT KALYAFILTE 200 1234567 89101112131415161718192021222324 252627 2829303132
SE-SVA-1033-3F 151 TKKLGELADT QGVGELQYFY ADKAAIRKLA GCVRPGQKIT KALYAFILTE 200
SE-SVA-1033-9C 151 TKKLGELADT QGVGELQYFN ADKAAIRKLA GCVRPGOKIT KALYAFILTE 200 Days post infection Fish; Av. BW 10.8g, Av. TL 9.7cm
Number of each group; 10
Region of epitope of MAb VHS-4.20 Infectious dose;105TCID,y/fish
WT;9.7°C

Fig. Mortality of amago trout (Oncorhynchus masou ishikawae) after infection
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Fig. Mortality of rainbow trout after infection with Swedish Ib variants in DTU

(b) Bathing immersion Table Summary of the aa alignment of the epitopic part of each mAbs and pathogenicity to

100 trout of each variant and isolate.
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Table 1. Results of titration of isolates or variant clones to cell lines.
. Second gate
Isolates/Variant clones Titer (TCIDsg/ml) First gate (entrance to cell of host)  (propagation in the cells) %
(Genotype) BF-2 EPC RTG-2
DK-35028 (Gla) 1072 10°° 1074 The fall of e: castle
4p37 (Glb) 107 104 10*° oo
7.5 7.2 5.0
SE-SVA-14-3D (Glb) 1082 107 . 10A8 Genotype la 7 Death of fish
SE-SVA-14-5G (Glb) 10* 10 10
SE-SVA-1033-3F (Glb) 107 105 10°° Go through easily Go through easily
SE-SVA-1033-9C (Glb) 1071 1041 1048 (G protein has high affinity to trout)| | (N protein has high ability to propagate)

*; CPE is appeared, but not progressed to complete cell destruction.

TABLE 1. Presence of virus in BF-2 cells® IP injection; Experimental infection
Continuous immersion; In the field
H . No. of wells positive for: —
ours p.i.
fw-DK-3592B ma-1p8 No mortal
2 1 0
4 2 0
8 2 0
24 2 0 b
48 3 2 Genotype Ib
= GEC filter insert cultures were infected with fw-DK-3592B and ma-1p8 on Hardly pass Death of fish
the apical side, and samples were collected on the basal side (see Fig. 1 for (G protein has low or non affinity to trout)

details) and examined for the presence of virus in BF-2 cells. The numbers of
positive wells (of three per time point) over an incubation period of 48 h afier  (Brudeseth et al. 2008)
virus was added to the apical side are indicated.

Go through easily
(N protein has high ability to propagate)




Before final conclusions on pathogenicity mechanism can be made, the entire
genome of these viruses must be analyzed in order to be sure that only -
substitutions in the N-protein is sufficient to influences the virulence of COI’]ClUSIOnS
variants of Glb. This information will be provided soon.

S S A5 o s i sy ot ot * Pathogenicity is a question of host-pathogen
Aming acid substiution interaction, even closely related
SE-SVA-14-3D vs. SE-SVA-14-5G . .

Gene3'-5° Product size (AA) Substitution (n) Identity (%) Substituted (AA)  Substitution position (AA) O ncor h y nc h us s p ecles ( m y k ISS an d masou )

N 404 2 995 Arg-Gly, His - Tyr 103, 168 .

, 2 b - E respond differently

M 201 x XXX - -

¢ “ - o - : * Reverse genetics might help us to assess if

L x - - these substitutions in the N-protein are

Combin 3446 X XXX - — . . . . . .

sufficient to increase mortality in Rainbow

SE-SVA-1033-3F vs. SE-SVA-1033-9C . e

Gene3'-5° Product size (AA) Substitution (n) Identity (%) Substituted (AA) Substitution position (AA) t rou t SI g ni f Ican t I y

N 404 2 995 Arg-Gly, lle-Thr 46,49 .

v 2 x - - » Virulence = Entrance (host defence)+

M 201 x XXX - - .

o e b . . propagation (cell level defence)

N e . o } :

Combined 3446 X XXX - -



