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Proteome analysis of male gonads in

 Proteomics is becoming increasingly popular in Ecotoxicology for the discovery of new candidate biomarkers of environmental contamination  Recent technological advances in high-throughput "omics" methodologies, in which thousands of genes, proteins or metabolites can be assessed simultaneously, provide invaluable molecular information  In order to unveil the novel perspectives offered by the latest generation of mass analyzers, we analyzed the performances of the Q-Exactive HF tandem mass spectrometer equipped with an ultra-high field Orbitrap analyzer

OBJECTIVE:

The aim of this study was to reconsider the discovery of new candidate biomarkers of exposure to an endocrine disruptor in male Gammarus fossarum by shotgun proteomics, in the light of the latest generation of tandem mass spectrometer 

Methodology

Conclusion Pyriproxyfen modulated proteins

 A total of 53 significantly modulated proteins in both conditions (blue dots)  Next-generation instruments based on the ultra-high-field Orbitrap analyzer outperform previous generations in achieving more quickly the same comparative proteomics overview  Due to its faster scan rate, the quadrupole filtering properties and the higher resolution on MS/MS secondary ions, the Q Exactive HF instrument is able to record almost 5 fold more MS/MS spectra and 4 times more proteins than the LTQ Orbitrap XL, and moreover it increases the intrinsic quality of these spectra  However, no reproduction-related proteins were identified as being modulated by pyriproxyfen (that met both fold change and statistical criteria)  By mining through the background noise of the results, physiologically-pertinent candidates that didn't meet all statistical criteria were found with strong fold changes in comparison to control samples, and can be further analyzed  By only applying fold change criteria, other physiological relevant proteins were found modulated:

• Proteins mainly connected to housekepping functions 
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   Spectral count quantitation  Patternlab analysis for modulated proteins



  Spectra were assigned to peptide sequences from GFOSS proteogenomics database derived from RNAseq(Trapp et.al, Mol Cell Proteomics. 2014 Dec; 13(12): 3612-3625.)  22% total spectra assigned  The Q Exactive HF allows recording five fold more peptides and proteins than the LTQ Orbitrap XL (data not shown)  Faster scan rate (20Hz) of the ultra-high-field Orbitrap analyzer Incorporation of a quadrupole in the instrument configuration 4031 identified proteins (with at least 2 peptides) 2047 validated proteins with Evalue < -10 P. Carvalho, "Integrated analysis of shotgun proteomic data with PatternLab for proteomics 4.0", Nature Protocols (11), 102-117 (2016)

Table 1 . Summary and statistics of G. fossarum proteome datasets. Control PYR 0.5 µg/L PYR 50 µg/L MS/MS spectra
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		Mean	55769	56442	55333
		SD	3899	9619	6647
		CV	7%	17%	12%
		Mean	12265	12176	12298
	Assigned spectra	SD	1243	2261	2116
		CV	10%	19%	17%
		Mean	5453	4998	5328
	Unique peptides	SD	375	855	1200
		CV	7%	17%	23%
		Mean	1515	1309	1305
	Identified proteins	SD	89	179	275
		CV	6%	14%	21%
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