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            Key Points

                	
                  Seminal plasma contains a large number of tissue-specific proteins secreted by individual organs of the male reproductive system

                
	
                  Male reproductive system disorders result in altered composition of the seminal plasma proteome

                
	
                  High concentrations of organ-specific proteins enable their accurate quantification by mass spectrometry, facilitating biomarker discovery

                
	
                  As well as being a promising biological fluid for biomarker discovery, seminal plasma might find a unique niche as a clinical diagnostic fluid

                
	
                  Because cancer-specific proteins can appear earlier in seminal plasma than in blood serum, seminal plasma could facilitate the early diagnosis of prostate and testicular cancers

                


              

Abstract
Molecular biomarkers hold promise to advance the noninvasive diagnosis of male reproductive system disorders and facilitate the identification and management of these conditions through screening, early diagnosis and more accurate prognosis. Seminal plasma has great potential as a proximal fluid for protein biomarker discovery and as a clinical sample for noninvasive diagnostics. The seminal plasma proteome contains thousands of proteins and includes a large number of tissue-specific proteins that might accurately indicate a pathological process in the tissue of origin. Potential protein biomarkers for male reproductive system disorders are more abundant in seminal plasma than in blood serum or urine, and, therefore, are more easily identified and quantified in semen by mass spectrometry and other techniques. These methods have enabled elaboration of the composition of the seminal plasma proteome and the tissue specificity of seminal plasma proteins. Strategies have been developed to discover protein biomarkers in seminal plasma through integrated 'omics' approaches. Biomarkers of male infertility and prostate cancer are now emerging, and it is evident that seminal plasma has the potential to complement other diagnostic tools available in urology clinics.
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                    Figure 1: Male reproductive system contributions to seminal plasma, and methods to collect enriched fluids.[image: ]


Figure 2: Approaches to identify low-abundance proteins in seminal plasma.[image: ]


Figure 3: Tissue-specific genes and proteins.[image: ]


Figure 4: Differential diagnosis of azoospermia (obstructive versus nonobstructive) and prediction of subtypes of nonobstructive azoospermia with proteomic biomarkers ECM1 and TEX101 measured in seminal plasma.[image: ]


Figure 5: Biomarker discovery in seminal plasma through integration of 'omics' technologies.[image: ]
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