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Supplementary information

Materials and methods

Capacitation status

Sperm cells were evaluated to confirm their capacitation status when incubated on uncapacitating 
(mHTF) and capacitating (HTF) medium over time. After immobilisation and incubation with 1 
µg/ml oxygen terminated FNDs, samples were fixed in 3.7% PFA (Paraformaldehyde) and 
immunostained for confocal laser scanning microscopy (CLSM). Samples were permeabilised in 
0,5% Triton X-100 in PBS for 5 min, followed by 30 min of blocking in 0,5% bovine serum 
albumin in PBS. Cells were incubated with a mouse-anti-pY antibody incubated for 1 h at 
room temperature (Sigma-Aldrich P5872; 10 μg/ml). Secondary antibodies goat-anti-mouse 
IgG H&L conjugated with FITC and DAPI were incubated for 30 min at room temperature. 
Confocal stack images were acquired in a Zeiss LSM780 microscope using a 63xW 
objective. Images were acquired using lasers in the Excitation/Emission range of 358⁄461 
nm for DAPI, 488/520 nm for FITC and 532/700 nm for FNDs. A voxel size of 200 x 190 
x 190 nm was used.

Results



Figure S1 Capacitated spermatozoa treated with FNDs. On the left sperm cell with a smooth mid-
piece that seems to do not adhere FNDs, while the sperm cell on the right with helical mid-piece 
adheres FNDs to the acrosomal part of the head. 

Figure S2. Selection of FNDs on a motile sperm cell for T1 experiments. The video shows a 
timelapse of a motile single sperm cell while T1 measurement is performed. The bright spot on the 
centre of the head represents the laser focal point where the FND is located.



Figure S3. Capacitation status of sperm cells exposed to different cell culture media over time. 
The staining was performed using immunofluorescence anti-phosphotyrosine protein labelled with 
FITC (green), In blue, the genetic material labelled with DAPI is shown, and the oxygen 
terminated FNDs in red. We noticed increased fluorescence intensity on the acrosomal region of 
cells in HTF medium compared to cells in uncapacitated medium (mHTF or Ringers’ solution). 


