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Introduction:

The most important goal of reproductive medicine is to select a healthy embryo to aid infertility
couples to get healthy babies. Predicting which embryo has the highest viability has been a major
challenge for embryologists; morphological evaluation at different preimplantation stages is the
predominant method for selecting viable embryos, but a good embryo morphology may not
necessarily identify a chromosomally normal embryo with the best implantation potential.
Consequently, several invasive and non-invasive approaches that overcome those handicaps, such
as Preimplantation Genetic Screening (PGS) or morphokinetics evaluation of the embryo, which
has been clinically implemented to try to predict the ability of an embryo to reach blastocyst stage
or even to implant. Despite the improvement in success rates obtained when using these methods,
none of them ensures implantation.

Over the last decade, developments of non-invasive embryo grading for the greatest viability has
looked into metabolic, proteomic and genomic analysis of spent culture media; the analysis of
multiple molecules could be the key in the search for predictive disease biomarkers, but they also
provide tools for a deeper understanding of embryo implantation.

However, to date, there is no useful non-invasive molecular tool that can predict the ability of an
embryo to implant, but the analysis of secreted molecules in embryo culture media is expected to

complement the existing embryo selection techniques to provide a better predictive profile of

embryo competence.

Methods:
* Nanoparticle Tracking Analysis;
¢ Direct Detect;

* Bioanalyzer;
® Bicinchoninic Acid Assay;
* Fluorescence-Activated Cell Sorting;

* Size-exclusion chromatography;

* Enzyme-Linked Immunosorbent Assay;



DNA Extraction

RNA Extraction;

DNA quantification Assay (Qubit Assay);
RNA guantification Assay (Qubit Assay);
Droplet Digital PCR;

Cholesterol Quantification Assay;
Sphingomyelin Quantification Assay

Results:
Through the techniques listed above, the analysis of the spent culture media of the embryos

collected during IVF cycles was deepened, performing more specific analyzes searching for

potential biomarkers that can provide information on the state of health of the embryos

themselves in a non-invasive way. The future goal is to improve the sensitivity and specificity of the

techniques used and identify one or more molecules and methods that can provide this
information that can be applied in the context of an Assisted Reproduction treatment.
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