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Opinion
Microarray technology enables researchers to analyze a 

large number of genes; this technique is useful in multiple fields 
such as genetics, toxicology, and pharmacology, among others. 
It provides a great amount of information and it has been used 
as a diagnostic tool of multiple diseases. In the field of assisted 
reproductive medicine this technology has been a promising 
approach to predict the window of implantation (WOI), being the 
most representative, the Endometrial Receptivity Array (ERA®), 
developed in 2009 by Diaz- Gimeno and collaborators [1] and 
patented by IGENOMIX, now offered under request. It detects 
the unique transcriptomic signature of endometrial receptivity 
by analyzing 238 differentially expressed genes in order to 
predict the window of implantation (WOI). The endometrial 
biopsy samples should be taken from the uterine fundus 
during the theoretical WOI (LH+7 for natural cycles or P+5 for 
hormone replacement therapy cycles), they must weigh about 
70 milligrams and be sent to the company for processing. After 
analysis, the result will determine the patient as receptive or non-
receptive, if receptive, embryo transference may be scheduled 
the same day of sample taking in a later cycle. If non- receptive, 
the WOI of that specific patient could be displaced and another 
ERA test would be necessary to determine the specific time of her 
WOI. Although this technique has proved to be useful as a clinical 
diagnostic tool in reproductive medicine, it also entails technical 
limitations. First of all, the procedure to obtain the endometrial 
biopsy sample is to some extent, invasive. Furthermore, because 
of the timing at which it is collected, the test results would only 
be useful in a later cycle, extending the time in which the patient 
undergoes treatment and making the whole protocol more 
expensive. In addition, the use of microarray technology elevates 
test prices, making it unaffordable for some patients.

Given the importance of endometrial receptivity in pregnancy 
success, a more affordable, accessible, and efficient method 
is required. Due to this need, the goal of finding an improved  

 
method that provides the same receptivity information has 
been set. Furthermore, the need of a less invasive method is so 
imperative that even the IGENOMIX research group is looking 
for a more suitable solution. In an ongoing study presented 
at the ASRM Scientific Meeting 2017 [2], they displayed the 
endometrial liquid biopsy (ELB) as a potential alternative to the 
traditional sampling to perform the ERA analysis.

A major concern of smaller biopsies is whether they can 
provide sufficient amount of Nucleic to actually determine 
the transcriptomic signature of the WOI. However, is it really 
necessary to analyze hundreds of genes? Key genes associated 
with endometrial receptivity are	 differentially expressed 
during the endometrial cycle. When selected properly, 
monitoring the expression of a few genes could provide the same 
information that microarrays provide regarding receptivity. 
For instance, a study performed by our research group [3] 
demonstrated that it is possible to determine a transcriptional 
profile via RT-qPCR from cannula-isolated endometrial cells. In 
this method a cannula is introduced through the cervix in the day 
of transference ensuring it makes contact with the endometrium 
using ultrasonography guidance and then it is washed in PBS to 
obtain a cellular suspension.

Although the identity of the cells remains questionable, if 
successful, this less invasive method could be used to monitor 
receptivity, determine the WOI and personalize embryo 
transference in an ongoing cycle. In order to achieve this, some 
improvements are required: first, the selection of genes that 
have representative expression changes throughout the cycle 
is critical in order to determine in which stage each patient 
is set. Second, since the amount of recovered cells is limited, 
the extraction method should be efficient enough to isolate 
sufficient RNA to amplify a set of at least ten genes. Finally, the 
most important factor would be the timing in which the sample 
must be taken in order to successfully synchronize the protocol 
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of sampling, its processing, and the opportune determination of 
the WOI to decrease the incidence of implantation failure.

In conclusion, although a functional method for determination 
of receptivity is already on the market, methods based on smaller 
transcriptional profiles will be able to determine the individual	
WOI with the a good accuracy close to that obtained using the 
entire transcriptomic signature, while being less invasive and 
more affordable.
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