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INTRODUCTION

v" Most embryos produced in vitro fail to implant
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Selection of the most viable embryo: Main Challenge in ART
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INTRODUCTION

* Prolonging the embryo culture period enables a better
selection of embryos for transfer

* Inability to predict which blastocyst presents the higher
implantation potential

Development of reliable and non- mvaswe?
methods of embryo evaluation
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INTRODUCTION

Molecular Human Reproduction, Vol. 16, Mo.B pp. 513-530, 1010
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Non-invasive approaches for embryo

development assessment
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Fertility and Sterility® Vol. 99, No. 4, March 15, 2013
Analysis of metabolism to select
INTRODUCTION viable human embryos for transfer

David K. Gardner, D.Phil. and Petra L. Wale, B Sc.

Department of Zoology, University of Melbourne, Parkville, Victoria, Australia

— Carbohydrates

Proteins

_ Lipids \/ )

Metabolomic

Metabolites detected in the embryo  Changes in_embryo metabolism:

culture _medium: carry important  viable embryos present a different

information about the embryo metabolic profile from non viable
embryos.
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LIPIDOMICS ERA: ACCOMPLISHMENTS AND CHALLENGES

INTRODUCTION
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INTRODUCTION
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LIPIDOMICS

 Large-scale study of lipid species and their related networks and

metabolic pathways
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OBJECTIVE

dentify lipid markers of blastocyst implantation and live
birth by day three culture medium mass spectrometry
fingerprinting
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MATERIALS AND METHODS

« STUDY DESIGN

Samples of D3
embryo culture
media
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MATERIALS AND METHODS

» SAMPLES COLLECTION
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MATERIALS AND METHODS

« MASS SPECTROMETRY AND LIPID PROFILE
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MATERIALS AND METHODS

« DATAANALYSIS

Data Data
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RESULTS
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RESULTS

PLS-DA
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RESULTS

« The main ions responsible for the discrimination of the negative implantation group
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RESULTS

* |ons identification

Glycerophosphoglycerol

Unsaturated fatty acids
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LIPIDMAPS
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RESULTS

Lipids Involved in
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DISCUSSION

Lipid profile in
embryo culture
medium

Implantation
failure
biomarkers




DISCUSSION

Noninvasive metaholomic profiling of human embryo
culture media using Raman spectroscopy predicts
embryonic reproductive potential: a prospective
blinded pilot study
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Katherine Scoti, B.5.," and David H. Bums, Ph.D."
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Noninvasive metabolomic profiling of embryo culture
media using proton nuclear magnetic resonance
correlates with reproductive potential of embryos

in women undergoing in vitro fertilization
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Noninvasive metabolomic profiling as an adjunct
to morphology for noninvasive embryo assessment
in women undergoing single embryo transfer
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Metabolomic profiling by near-infrared spectroscopy
as a tool to assess embryo viability: a novel, non-invasive
method for embryo selection
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DISCUSSION

RESEARCH

Prediction of embryo implantation potential by mass
spectrometry fingerprinting of the culture medium
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Metabolomic profile of embryo culture media by MS as a predictive toll of embryo
viability
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DISCUSSION

JBRA Assisted Reproduction 2015;19(3):119-124 .. .
doi: 10.5935/1518-0557.20150027 Ongmal Article

Non-Invasive Prediction of Blastocyst Formation by Day Three
Embryo Culture Medium Mass Spectrometry Lipid Fingerprinting
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« Lipid profile was accessed using mass spectrometry to predict which embryo is
able to reach the blastocyst stage
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DISCUSSION

 To access the lipid profile and determine which blastocysts is able to implant

« Blastocysts capable of leading to a successful pregnancy and live births

* Predictive power of this model was not totally conclusive

Adequate embryo
development

Implantation —— Receptive endometrium

Source: The cell

| Dialogue between
embryo and endometrium S = FERTILITY
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DISCUSSION

* Culture media from embryos that reached the blastocysts stage and were
selected for transfer, were analyzed.

« Embryos selected according with the morphology on days one, two, three and five

 The strategy used here was able to identify differentially represented lipids in the
culture medium of blastocysts that implanted vs those that did not implant.
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DISCUSSION

Expensive
Robust
Complicated
Difficult Access
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CONCLUSION

DAY THREE CULTURE MEDIA LIPIDOMIC BY MASS
SPECTROMETRY

» Fast, non invasive and viable predictive toll for blastocyst implantation, successful
pregnancy, and live birth;

* Incorporated in the laboratory routine, adjunct to morphology evaluation to identify
embryos that should not be transferred;

* Increasing implantation and also reducing the rate of multiple pregnancies
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