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Pre-conception gender selection has increasingly been sought after by couples looking to 
minimize the chances of passing on sex-linked genetic diseases or for family balancing. 
Several methods currently exist for gender selection, ranging from flow cytometric sperm 
sorting to albumin gradient.  

Here we assessed the reliability of multi-gradient techniques corroborated by gender-
specific morphometric characteristics we selected individual spermatozoa for insemination.  

Objective: To assess reliability of multi-gradient techniques corroborated by gender-specific morphometric characteristics we selected individual spermatozoa for 
insemination.  
Design: In a 22 month period, we processed ejaculates by gradient self-selection (GSS) prior to cytogenetic analysis. To prove reliability of the technique, single 
spermatozoa were aspirated by a microtool from the selected and unselected aliquots and dispensed on a glass slide for single gender assessment by cytogenetic. 
This allowed recording and comparison of morphometric parameters of each individual sperm cell in relation to their specific gender.  
Materials and Methods: From six formulations of gradients, GSS was carried out at 4°C. For consistency, we assessed chromosomes X, Y, 15, 16, 17 and 18 on at 
least 1000 cells and on individually isolated sperm cells. The isolated sperm cells were also assessed under 400x under an inverted microscope, photographed and 
enlarged to allow size, contour, and surface analysis in relation to gender specificity.  
Results: In 15 samples with a concentration of 47.9±15x106/ml, 49.4±5% motility and normal morphology, GSS method yielded 78.9% for X- and 75.0% for Y-bearing 
spermatozoa.  
For the single cell experiment, ejaculates were processed by routine semen analysis and yielded 52.6% X- and 47.4% Y- bearing spermatozoa. After retrieving 20 
individual spermatozoa from the original specimens, 11 (55.0%) were found to be female and 9 (45.0%) to be male to establish the control. An aliquot of the same 
specimens were subjected to GSS, obtaining 78.6% X- and 74.9% Y-bearing spermatozoa at 4.5 and 10x106 concentration, respectively. For all the specimens 
individually picked up, of the 180 spermatozoa we only lost 6 providing an efficiency rate of 96.7% with 100% labeling and hybridization. When the morphological 
assessment was not used, we were able to maintain the same proportion of the multi-gradient gender enrichment.  
When, we individually retrieved 60 spermatozoa from each gender enriched-specific fraction, while taking morphometric parameters into consideration, we were able 
to obtain 21 (70.0%) for X- and 24 (80%) for Y-cells.  
Conclusions: Gender enrichment of spermatozoa while may actually skew towards the desired gender, favoring female, this may not translate in the targeted sex at 
the time of insemination. We confirm that by individually selecting a spermatozoon, we were able to maintain the gender proportion. Moreover, the addition of a 
morphometric parameter, although skillful and tedious to perform, can actually further enhance the unique gender preference particularly the male. An actual clinical 
study is under way pending PGD results.  
Support: Reproductive Medicine, WCMC  

Sperm aneuploidy assessment help in counseling male factor infertile couples or those with 
recurrent pregnancy losses. FISH has been the procedure used for this assessment, however, it 
has a limited number of chromosomes evaluated and not to mention the inherent accuracy 
concerns related to the procedure and the inability when assessing haploid specimen to discern 
through nullisomy. NGS proved to be the procedure capable of assessing aneuploidy. It can 
assess a wide range of cells from 500,000 to 10million, it assess all chromosomes including 
nullisomy. In addition, there is the ability to assess the copy number variations.  
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Semen Preparation: Semen samples were collected in sterile containers from 16 men 
with normal parameters according to WHO guidelines. The specimens were diluted with HTF 
media and centrifuged at 500g for 15 minutes. After removing the supernatants up to 0.5ml, 
the resuspended pellets were layered on top of various formulations of discontinuous density 
gradients (DG) in individual test tubes.  

Semen Preparation: Semen samples were collected in sterile containers from 16 men 
with normal parameters according to WHO guidelines. The specimens were diluted with HTF 
media and centrifuged at 500g for 15 minutes. After removing the supernatants up to 0.5ml, 
the resuspended pellets were layered on top of various formulations of discontinuous density 
gradients (DG) in individual test tubes.  

Gradient Self-Selection (GSS): Various discontinuous density gradients were prepared 
via dilution with HTF media. Three experimental groups, 60-90% (double), 40-60-90% (triple), 
and 20-40-60-90% (quad), were compared to the control, a single layer 90% density gradient 
(Figure 1a-d). The resuspended semen samples were layered on top of each DG, adding 1ml 
to each group. These tubes were incubated at 4ºC for 90 minutes. An additional experimental 
group, GSS+, consisted of carrying out two rounds of the 20-40-60-90% DG at 4ºC for 90 
minutes each round. The 90% fraction of each tube was aspirated to obtain X-bearing 
spermatozoa, while the 20% layer was aspirated for Y-bearing spermatozoa. HTF media was 
added to aspirated layers, which were then centrifuged at 500g for 15 minutes. Supernatants 
were discarded, and the remaining pellets were resuspended at a final volume of 0.5ml. 

Individual Spermatozoa Retrieval: To determine whether it is possible to maintain the 
same proportion of X or Y-bearing spermatozoa of a gender enriched semen specimen, 
individual spermatozoa were aspirated via micromanipulation during a simulated ICSI 
procedure (Figure 2). Individual spermatozoa were aspirated from the 90% and 20% layers 
from the GSS tube, as well as from the control. Individually aspirated spermatozoa were each 
deposited into a 2ul HTF droplet on a slide and processed for fluorescent in situ hybrization 
(FISH).   

In 16 semen samples with a concentration of 47.9 ± 15 x 106/ml, 49.4 ± 5% 
motility and normal morphology, the GSS method yielded 78.9% for X- and 75.0% 
for Y-bearing spermatozoa. When the GSS+ method was used, 85.2% X- and 
79.6% Y-bearing spermatozoa were obtained, albeit both at lower concentration. 
The results following GSS and after individual retrieval for the test specimen as 
well as the control are given in Table 1, Figure 3.  
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Density gradient layers 

Single Double Triple Quad 

Y 
% 

3256/6547 
49.7* 

2282/6194 
36.8* 

1531/6295 
24.3* 

1193/6042 
19.7* 

X 
% 

3291/6547 
50.3† 

3913/6194 
63.2† 

4764/6295 
75.7† 

4849/6042 
80.2† 

*†P = 0.0001 

Figure 1. Processing of specimen for gender pre-selection (a). FISH 
assessment on the different layers (b). Examples of FISH 
on spermatozoa (c). FISH results on the different layers 
(d).  
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Figure 2. After morphometric analysis individual spermatozoa, either from the 20% or 90% layer, were picked by using an 
ICSI pipette and placed on a glass slide. 

Table 1. Standard GSS versus individual pick up of morphologically assessed spermatozoa. 
Control GSS 

X (%) Y (%) X (%) Y (%) 
550/1022 (53.8) 472/1022 (46.2) 792/1003 (78.9) 763/1017 (75.0) 

 
 
 

 
 

X (%) Y (%) X (%) Y (%) 
11/20 (55.0) 9/22 (41.0) 21/30 (70.0) 24/30 (80.0) 
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Figure 3. Sperm gender 

s e l e c t i o n  b y 
manual pick up 
after morphological 
assessment and 
confirmed by FISH. 


