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Mammalian spermatozoa maturation

Durairajanayagam et al. Sperm Biology from Production to Ejaculation. 2015 
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In Vivo

In Vitro



In Vitro Capacitation
• It is very different from in vivo capacitation

• It takes some hours

• It involves a low percentage of sperm cells

• It is a discontinous (and reversible?) process

• It is driven by the balance of activating and inhibiting factors

• It makes the spermatozoa prone to biochemical damages (epigentic risk)

Possible implemenatations:

More physiological systems
Biomaterials



Capacitation

Sperm membrane remodelling

Cytoskeleton reorganization

Cytosolic signaling



Capacitation, Acrosome Reaction and 
Fertilization



Sperm head domains

Leahy and Gadella, Reproduction (2011) 142 759–778.Bernabò et al., Carbon Volume 129, April 2018, Pages 428-437.



Cholesterol and mebrane remodelling

Keber et al.,Journal of Lipid Research Volume 54, 2013



Bicarbonate and DRMs

Botto et al., Journal of Membrane Biology 2010 238(1-3), 33-41.



Membrane fluidity



Membrane fusogenicity and sperm fate

Bernabò et al., OMICS: A Journal of Integrative Biology Vol. 19, No. 11 2015Leahy and Gadella, Reproduction (2011) 142 759–778.



Cytosckeleton reorganization



Cytosckeleton reorganization

Breitbart H, Finkelstein M. Asian J Androl 2015;17:597-600



A new model 

Front. Physiol. 8:1097.
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Intracellular signalling

Olson et al., Molecular Human Reproduction, Vol.17, No.8 pp. 500–510, 2011 https://elifesciences.org/articles/01469/figures



Acrosome reaction

Bernabò et al., BMC Systems Biology20115:47



IVF on Oviductal Cells Monolayers



IVF on 3D scaffolds



Biomaterials: Graphene Oxide

Bernabò et al., Carbon Volume 129, April 2018, Pages 428-437.






