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Rabbit Embryos Results

In rabbit embryos, comparable classification performance was achieved despite lower signal intensity
(balanced accuracy 0.70; AUC 0.75) (Figure 3). Conserved lipid resonances and water peak—related
features contributed consistently to prediction across both species, supporting cross-species translatability.
Classifier performance exceeded chance in all permutation tests and confidence interval analyses,
confirming model robustness.
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Can noninvasive micro—magnetic resonance spectroscopy
(micro-MRS)—derived metabolic fingerprints predict in vitro
blastocyst developmental progression beyond
conventional morphological assessment?
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metabolic profiling, quantifying lipid and water resonances to
assess developmental competence and predict blastulation.

above-chance discrimination between progressing and non-progressing rabbit embryos. (Right) XGBoost confusion matrix showing

indicating that micro-MRS metabolic fingerprints capture information beyond standard morphological assessment. 70.3% balanced accuracy, with 83 true non-progressing and 111 frue progressing embryos correctly classified,
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Wider Implications of the Findings

Micro-MRS—derived metabolic fingerprints may overcome conventional
morphology limitations by providing noninvasive functional biomarkers of
embryo viability that generalize across mammalian species, with potential to
improve embryo selection strategies and clinical outcomes in human and animal

embryos (N=285), followed by 24—-48 h in vitro culture to track
developmental progression. In vitro-produced embryos were
analyzed in a 7T spectrometer using Annaida's micro-MRS
probe (Figure 1). Spectral features, lipid and water
resonances, were quantified per embryo. XGBoost and SVM
classifiers were trained to predict full expansion or hatching.
Morphological variance was regressed out to isolate spectral
information independent of visual grading.
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