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Three trials in Atlantic salmon:
» Two DNA vaccine trials — reverse vaccinology

» One protein homogenate trial — conventional vaccinology
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Saprolegnia (M12-M56) B™ UNIVERSITY OF
ABERDEEN

Reverse vaccinology hypothesis:
» target virulence factors like SpSsp1l (S. parasitica secreted
serine protease 1)

- Upregulated expression in pre-infective stages (i.e. germinating
cysts & mycelia) v’

Carry signal peptide v/
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Saprolegnia (M12-M56)

Reverse vaccinology: Development of DNA vaccines
» 15 targets + SpSsp1 cloned into appropriate vector
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Saprolegnia (M12-M56)

In vitro expression
of DNA vaccines in
RTG-2 cells

www.parafishcontrol.eu

™ UNIVERSITY OF
ABERDEEN

constructs
n w-ww 0 - v - O OO OO MM O n - 0w I -~ O OO OO OO M M O
0L Ll U b R R R
¥ o oo £ X0 ¥ X X &£ & ¥ o o &£ ooy £ e
a unanmany Ay A o A a Ao unaeLaoL oo o oo
kDamw owmw owmwo W mwmo K un umwm un kDa W o wm o m ocovmm ouvLO WO
] -
50 - .
.4 ' — I
30 - B .
- -
25 - -
-»
.5 | i 15 -

Intracellular Extracellular

Kostis Apostolakis, Chris Secombes & Pieter van West

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 634429. This output reflects the views only of
the author(s), and the European Union cannot be held responsible for any use which may be

made of the information contained therein.



Task 3.1 Development of vaccines for pararishcontrol
Saprolegnia (M12-M56)

Trial 1: 15 targets in matrix design

Atlantic salmon pre-smolts

12 groups of 35 fish each (25 at the time of challenge)
6 DNA vaccines per fish; 2.5 pg of each plasmid

Fish challenged 2 months post vaccination
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Trial 1: In vivo expression of S. parasitica proteins in
vaccinated salmon myocytes

Eish A FishB FishC FishD FishE ¢ -
¥ f ¥ 3 £ % ¢t % ¢ £ EishA FEishB [FishC [FishD FishE ¢
2 2 ® 2 ® E 2 o x - x - ﬁ - x - x - =
kDa s s s .'.:.n. &E 85 & & kDa 8 & B é 3 E- 5 & 58 ¢ §
B0mm it L 00t 80
7 0mmi st e T TR S e e - ~--_ =
50 g T R S el 70== - - -
B . Y e ‘ . “ ‘ .)
30==BECEE Sl ~
5 ; A - B ‘l 30=— .. ‘
i 25— - :
= s a a
...... -
Group 1 (AB); 20 min Group 3 (AD); 15 min
’

Group 10 (DE); 15 min

Kostis Apostolakis, Chris Secombes & Pieter van West

This project has received funding from the European Union’s Horizon 2020 research and

www pa rafi s hco ntrol eu S innovation programme under grant agreement No 634429. This output reflects the views only of
L] . * *

the author(s), and the European Union cannot be held responsible for any use which may be
made of the information contained therein.



A

Task 3.1 Development of vaccines for pararishcontrol
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Trial 1: Challenge
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Saprolegnia (M12-M56)
Trial 2: SpSsp1l

» Atlantic salmon pre-smolts

» 2 groups of 35 fish each (25 at the time of challenge)
» 1 DNA vaccine per fish

™ UNIVERSITY OF
ABERDEEN

» Fish challenged 2 months post vaccination
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N

Trial 2: In vivo expression of SpSsp1l in vaccinated salmon
myocytes
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Trial 2: Challenge — course of infection
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Trial 2: Challenge — clinical manifestation
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Trial 3: protein homogenate vaccine

» Atlantic salmon pre-smolts

» 4 groups of 35 fish each (25 at the time of challenge
» 0.2 mL adjuvanted vaccine; 50 pg protein per fish

» Fish challenged 2 months post vaccination

h 2 (902 ug ML/ 2 Mg)
h 3 (1055 pg mL* / 6.9 mg)
h 4 (979 pg mL?* / 8 mg)
h 5 (1055 pg mL™? / 10 mg)
3-5(718 pgmL?'/ 8.2 mg)

" Batch 6 (987 pg mL? / 7.4 mg)
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Trial 3: Challenge — course of infection
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Trial 3: Challenge — clinical manifestation
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Trial 3: Detection of anti-Saprolegnia IgM antibodies
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In summary:
» Establishment of a robust challenge model

» Detection of S. parasitica gene expression in salmon
myocytes after DNA vaccination

» Results do not support the SpSspl1 hypothesis

» Protein homogenate vaccine did not protect against
infection, but strong evidence of disease mitigation

» Protein homogenate vaccine triggered the production of
lgM
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Predicted or known
Target gene” Size™ (kDa)
function
28.8

SPRG_X

m (INIVERSITY OF
ABERDEEN

Endonuclease

Targets

0SPRG_Y 23.72 ?
SPRG_Z 16.4 Elicitin
SPRG_A 28.5 RNase
SPRG_B 24 ?
SPRG_C 21.8 ?
SPRG_D 27.7 ?
SPRG_E 233 ?
SPRG_F 10 ?
SPRG_G 25.9 ?
0SPRG_H 22.7 ?
SPRG_I 20.7 Elicitin
SPRG_J 24.1 ?
0SPRG_K 22.4 Cellulose binding domain

SPRG_L 14 ?
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Zoospore counts in tanks — trial 1 ABERDEEN
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Zoospore counts in tanks — trial 2 ABERDEEN
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Zoospore counts in tanks — trial 3 ABERDEEN
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