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Introduction

Proteins are the first functional target affected by contaminants, and constitute effective biomarkers.

. New technologies such as next generation sequencing and “shotgun” proteomics allow mining for molecular information in non-model species.

- From a RNAseq-derived transcriptome containing 218 574 assembled contigs, the use of the “proteogenomics” approach in the crustacean sentinel species
Gammarus fossarum allowed the creation of a protein database containing 1873 species-specific proteins which were experimentally identified by
mass spectrometry.

. However, key proteins involved in hormonal regulation, that could be potential candidates for endocrine disruption biomarkers, but with very low levels, were
not identified.

OBJECTIVE: Develop an alternative strategy for identifying key molecules in the hormonal system of Gammarus fossarum and propose candidate biomarkers

genes/proteins of endocrine disruption in this species.

Methodology

1. Proposition of candidate genes involved in
amphipod reproduction and molting

2. Search in Gammarus fossarum RNAseg-derived
transcriptome database (GFOSS) by sequence

3. In silico phylogenetic validation of functional
annotation
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4. Experimental functional validation and sensitivity to Endocrine Disruptors iTag™ Universal SYBR® Green Supermix - Bio-Rad / Reference genes: EF, GAPDH

a) Gene sequencing and primer testing for chosen candidates b) Gene expression studies

b.1) Female reproductive cycle b.2) Exposures to endocrine disrupting chemicals

Pyriproxyfen (PYR) 5 pg/L
Tebufenozide (TEB) 0,5 pg/L

Proposed candidate sequences:
RxR -> contig_83504 and sing307974

Moulting

T -

Moulting

PCR Y

. . , Al B C. D, |
E75 -2 Contlg—zgoo’ Contlg—1 78180/7 Clonlng ~ Post-moult . Inter-moult 02 E Pre-moult i ) P|perony| BUtOdee (PBO) 150 IJg/L
BR -> Contlg_3641 , Contlg_1 452 Seq UenCi ng Spawning and Fertilization Spawning and Fertilization

EcR -> no contigs found in GFOSS

Stage 3

Stage | Stage 2 Stage 4 Stage 5

[ N

Experimental functional validation

c) Gene expression after exposure to endocrine
disrupting chemicals

Phylogenetic validation
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a) Gene sequencing and primer testing for final candidates
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HNF4 Microplitis_demolitor

HNF4 Tribolium castaneum

HNF4 Aedes aegypti

- 2nd peak at final D2 stage ?
Role in vitellogenesis and ecdysis
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Conclusion & Perspectives
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Stade C2/D1

Shotgun proteomics is very useful for the construction of protein libraries, but is limited by the complexity of the proteomes and low-level proteins are often missed
With this alternative approach we managed to obtain specific sequences from key molecules of the hormonal system of Gammarus fossarum and assessed their role during female reproduction

cycle

| | | |
i I 1| I
i I 1| I
i I 1| I
I I L !
: r | i
: Carcinus maenas : : : : :
“Homarus american I I
i Crustaceans ﬁ;ﬁigﬂﬁ%ﬁ%ﬁi ii i i : ). E75 I i
| nsects - ok mieccells geumen ¥ RxR, E75, BR EcR I :
" Leptinotarsa dec i ey
i ‘Eggﬁgggggéﬁgéﬂgﬁg% :i i | 05 Inhibition of the C2D1 peak i
cR Da la magna I R 0.251 |
! ECR - Eck_Dapnnia_pulex | . P13 after 14-day exposure to
| | Béareoorfmn castan H - Specific Gammarus fossarum sequences for RxR 1S o y exp i
1 -Ecg_%gyftthl@lon_p% 1| I | E PYR and TEB :
Fc iploptera punc I = !
i i ¥ E75and BR L2 0l I |
i HNF4 — HNF4 Microplitis dem 1 . . . i 0.03125. I
: e Tigr {opus Japon ¥ - Validated primers for subsequent gPCR studies | i dadeB  stadeCl  Stade 2D _ Ef,’;“;'ugm ;
- 1! i
' X | ! RXR mm TEBO05ugl :
i 57 — EcR_Marsupenaeus_japonicus i i : i € 2; mm PEO 150 Lgl :
: Example RxR 45| T EeR Teomysis inieger '1 b) Gene expression during female reproductive cycle vl 8] l
: 13 EcR Daphnia pulex I : : - S 4l :
4TS 77 " EeR Daphnia_magna | BR RXR £7s R Inhibition at day-4 expositionto |
i sites EcR Acyrthosiphon pisum 1! 15 15 20 : N
I I = = = I =0.5 I
: LG 100 replicates EcR_Tribolium_castaneum i : % % % : i £ TEB and PYR :
: 4 rate classes EcR_Diploptera_punctata : : 2 1.0 ﬂ:-*_ 10 1 15 i : izs i
I 95 — RxR Daphnia pulex 11 = - ﬁ I i a ay -
i | RxR Daphnia magna ! i : . g 2 1.0 i : :’a:: B stade C1 Stadd:c;;m i
: 10 55 —RxR_Blattella_germanica : : E . E 0.5 E 05 : : :
: 54 —RxR_Leptinotarsa_decemlineata i : = 00 = = : : 2; :
X zara viridu ] ina 0.0 ina 0.0 - 1 | E . . . . . I
| B x SRR R TR SRl ARG e I R N A A [ Strong inhibition in beginning of !
1 85 XK homarus americanus : I I : IE.'. " . . I
| [ LR Corcimis maenas ' E75 R reproduction cycle with three |
| C_Gammare 83504 fr5 1! BR RXR : i E Contam|nants :
| g [— HINFA Tigropus aporicus 1 - - Induction at C2/D1 stage L = |
| S Iy 11 No major trend Peak at A stage L1k |
I _Daphnia_pulex : " I : = I
: H | I
I 11 - I
: 1 : 1 | :
L i L :

Gene expression studies showed important roles for RxR and E75 in female molt cycle, and exposure to hormone-interfering insecticides demonstrated the sensitivity of candidates to ED

contamination -> pertinent candidate biomarkers for future developments
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