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Sperm cryopreservation is a crucial procedure in reproductive medicine worldwide. Nowadays, two conventional 

freezing techniques are used in sperm cryopreservation: (a) slow freezing (SF) and (b) rapid freezing (RF). 

Notwithstanding, the cryopreservation protocols are still not ideal inducing significant changes at spermatozoon structural 

and molecular levels that are poorly characterized. Proteomics emergence brought a new perspective on sperm 

physiology, allowing the evaluation of the protein profile in certain physiological/pathological contexts. The main 

objective of the present work was to unveil relevant differentially expressed proteins (DEPs) that can be used as potential 

quality markers or modulation targets for sperm cryopreservation. 

A literature search was conducted to identify proteomic studies that compared fresh samples VS freeze-thawed 

human spermatozoa from normozoospermic donors. From the included studies, DEPs were collected into two groups: SF 

and RF groups. For each group, enrichment analyses (gene ontology and KEGG pathways) were, and protein-protein 

interactions were collected. Combining this data, integrative networks were built to identify key DEPS (proteins with 

higher degrees). For the identified DEPs, an additional search was performed to identify known associations with male 

infertility and/or poor sperm quality.  

For SF and RF groups, 160 and 555 DEPs were collected, respectively. SF proteins were mainly associated with 

translation pathways, whereas RF proteins were strongly associated with the proteasomal pathway. Among the key DEPS, 

Arylsulfatase A (ARSA) was decreased in both freezing groups and low ARSA levels have been associated with poor 

sperm quality in literature. Thus, ARSA was selected for experimental investigation and its levels were assessed in 

cryopreserved samples (n=15) by western blot. ARSA levels were significantly decreased in RF and SF samples 

(∼31.97% and ∼39.28%, respectively).  

The integration and analysis of the available proteomic data allowed the identification of key DEPs in freeze-thawed 

human spermatozoa. The bioinformatic analysis reduced the list of potential candidates and directed the investigation to 

one protein. ARSA has the potential to be used as a marker to assess sperm quality after cryopreservation. 


