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Poly-ADP-ribose polymerase-1 (PARP-1) is a DNA base excision repair enzyme. In somatic cells its nick 

sensor function is inactivated by caspase-3 during apoptosis. Data on PARP-1 presence and cleavage in 

human spermatozoa are conflicting. The aim of our study was to investigate the presence and cleavage 

of PARP-1 in ejaculated human spermatozoa using different western blot protocols.  

Semen samples from 5 healthy donors were subjected to density gradient centrifugation to retain mature 

and motile spermatozoa. Different western blot protocols with variations of the cell lysis procedure were 

applied: 1) lysis by urea buffer, 2) lysis by laemmli buffer, 3) lysis by urea buffer and ultrasound, 4) lysis 

by laemmli buffer and ultrasound. Lysis was completed by heating for 15 min at 65°C, cooling down to 

room temperature and addition of an equal volume of sample buffer. Nucleic acids were degraded and 

viscosity was reduced by 2 % benzonase. 15 % SDS-PAGE was carried out with 25µg protein sperm 

lysate per lane under reducing conditions at 200V for 60min. Recombinant PARP-1 served as positive 

control. The presence of the active enzyme as well as of its cleaved products was proven by incubation of 

a control aliquot of each sample with a specific PARP-1 blocking peptide (resulting in diminished bands). 

After protein transfer to nitrocellulose membranes for 120 min at 200mA membranes were blocked with 

2% BSA-Tris-Triton, pH 7.5 for 1 hour followed by an incubation with rabbit-anti-human PARP-1 (1:500, 

target: amino acid residues 215-228 of PARP-1, Calbiochem, Cat.No.: 512739), washing steps and 

incubation for 1 hour with peroxidase-conjugated secondary antibody (1:10000, Dianova, Cat.No: 111-

036-003). For negative controls the primary antibody was replaced by non-immune rabbit serum. All 

incubations were performed at +4 °C. Results were evaluated by densitometry after Luminol-H2O2 

detection and documentation on X-ray films.  

Both PARP-1 (110 kDa) and the cleaved enzyme (80 kDa) were detectable in all semen specimens using 

all protocols. Although the positive controls were measured at 116 kDa and 85 kDa, the presence and 

cleavage of PARP-1 could be verified by diminished bands after incubation of a control aliquot of each 

sample with the specific PARP-1 blocking peptide provided in the kit. However, best quality blots with the 

strongest and sharpest bands were obtained using the combination of urea buffer and ultrasound for cell 

lysis. Furthermore, additional smaller PARP-1 fragments (e.g. 50 kDa) as they are known for necrotic 

processes in somatic cells could be demonstrated. 

Our study results document the presence of PARP-1 enzyme as well as its cleaved form in ejaculated 

human spermatozoa. In addition, we provide an optimized protocol for PARP-1 detection in human 

sperm, which is essential for a better understanding of the role of PARP-1 and PARP-1 cleavage during 

apoptosis and necrosis in human sperm. 


