Proteomic identification of ovarian fluid components
which are able to extend fish egg viability
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Introduction
The control of egg quality is a major issue for the development of a sustainable aquaculture in the context of an increasing demand for aquaculture
food products. In most fish species, the egg ability to be fertilized exhibits a rapid and dramatic decrease after ovulation. In contrast, salmonid
fishes can hold their eggs after ovulation for several days without any significant decreased in egg viability.
The EggPreserve project aims at identifying proteins in ovarian fluid that are responsible for preserving egg viability and ability to be fertilized after
ovulation in salmonids.
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Figure 1 : Coelomic fluids were
desalted and concentrated by
diafiltration and then fractionated by
UHPLC using sequential
chromatography (Gel Filtration and
Anion Exchange). The different
fractions were systematically assessed
for egg quality preservation with a
biological test and proteins in fractions
of interest were identified by mass
spectrometry (Tims TOF Pro; Bruker)
using classical bottom-up approach.
In parallel, several ovarian fluid
proteomes of salmonid and nonsalmonid species were characterized
by MS and compared with OrthoDB to
identified specific proteins of
salmonids.

Anion Exchange HPLC

Gel filtration HPLC

Second protein
separation

Fertilization test
on fractions

Egg recovery

Protein identification with a
Tims TOF Pro (Bruker) of
active fractions

Protein identification with a
Tims TOF Pro (Bruker) of
active fractions

Results
1. Characterisation of Rainbow Trout coelomic fluid proteins involved
in egg viability
A

2. Proteomic comparison of salmonids CF to non
salmonids CF
Bottom up approach
Fish CF

Proteins identification :
Mascot
Validation : Proline

Proteins mapped to
O. mykiss (Rainbow
Trout) orthologs

DB

100,0

B

90,0

753 proteins

Eyed stage (%)

80,0

739 proteins

90 proteins

722 proteins

Salmonids CF
reference proteome
456 proteins

Salmonids

70,0
60,0
50,0
40,0

Oncorhynchus
mykiss

30,0
20,0
10,0

725

N=6
F35

F34

F33

CF Ultra

F32

F31

F30

F29

F28

F27

F26

F25

F24

F23

F22

F21

F20

F19

F18

F17

F16

F15

F14

F13

F12

F9

F8

F11

F7

F10

F6

FIV D0

0,0

No Salmonids
Salmo salar

C

654
Cyprinus carpio

517
Carassius auratus

97 proteins Salmonids specific
100,0

100,0

80,0

80,0

1076

immunity
extracellular matrix

Eyed eggs (%)

Eyed eggs (%)

D
60,0

60,0

40,0

protease
transport

40,0

coagulation

20,0
20,0

Metabolism
lipid
F45

F43

F41

F39

F37

F35

F33

F31

F27-28

F23-24

F19-20

F15-16

F11-12

F7-8

CF Ultra
MM

N=4

F3-4

0,0
FIV D0

MM

0,0

N=4

Inhibitor protease
cytoskeleton
Growth factor
other

Figure 2 : The 30 Gel Filtration fractions of ovarian fluids were assessed by incubation with ovulated eggs before ovulation
(A). We identified 3 groups of fractions allowing the conservation of the eggs, and a group of fractions having the opposite
effect (B). A second fractionation using Anion Exchange was performed for 2 of the previous groups (in red) of Gel Filtration
fractions preserving eggs viability (C). These fractions were also tested on ovulated eggs (D).
In parallel, mass spectrometry analysis on all active fractions resulting from both chromatographic runs allowed the
identification of proteins of interest, probably involved in egg quality (numbers above the selected fractions in B).
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Figure 3 :
Qualitative comparison of the
coelomic fluid proteome of
different salmonid and nonsalmonid species, based on
orthologous analysis, and
identified proteins specifically
present in salmonid species
which could be involved in
preserving egg viability.
Functional annotation of the
Salmonids specific proteins
showed that they are most
involved in Immunity.

Conclusion & Perspectives
We have initiated an extensive mass spectrometry analysis of ovarian fluid proteomes from salmonid and non-salmonid species in order to
increase our understanding of ovarian fluid protein composition. We have identified proteins that could probably be involved in the enhancement
of egg viability in salmonid species compared to non-salmonid species. Our work will help deciphering of the biological mechanisms of egg quality
control in fish.
This project can have a direct, and possibly rapid, impact for the aquaculture sector with the marketing of a commercial synthetic fluid that mimics
ovarian fluid.
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