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Oocyte quality

Oocyte quality refers to the ability of an oocyte to develop into a chromosomally normal
embryo with chances to implant and sustain a pregnancy.

The developmental competence is mainly dictated by the chromosomal status and
cytoplasmic factors (e.g. organelles, mRNAs, ribosomes) of the oocyte .
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Oocyte quality

Cytoplasmic dysfunction (including, but not limited to mitochondria) is a major cause of
impaired oocyte quality and embryo development. 14

Low fertilization and/or poor embryo development in repeated IVF cycles.

1Conti M, Franciosi F. Hum Reprod Update 2018:245-266 | > Wolf DP, Hayama T, Mitalipov S. EMBO J. 2017. 36(17):2659 | 3Van Blerkom, J. (2004). Reproduction, 128(3), 269-280. | *Cohen J. (1998) . Mol Hum Reprod (3):269-80.



Proposed strategies to improve oocyte quality embryokools®

Cytoplasmic transfer?
Mitochondrial transfer?

Antioxidants supplementation?®
Metabolites supplementation®
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Adapted from
EMBO J. 2017 Sep 1;36(17):2659.

ohen et al., Molecular Human Reproduction vol 4, pp 269-280, 1998 | 2Fakih et al., JFIV Reprod Med. Genet. 2015 | 2Bertoldo et al., Cell Repor 11: 30(6): 1670-1681. “Zhang et al., Nature
Aging. Online 2023.



How can poor quality oocytes be repaired?

An approach that offers promise to improve oocyte quality is the transfer of the nuclear genome
from an affected oocyte/zygote into a new healthier cytoplasm - Mitochondrial replacement therapies

(MRTS).
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Maternal spindle transfer (MST)

MST transfer

Patient's oocyte @ Donor’s oocyte f‘/ . )
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MST translational project

Pre-clinical validation in human donor

oocytes
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mtDNA carryover <1% (n=30);
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MST translational project

Pre-clinical validation in human

Proof of concept in the mouse model donor oocytes
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Enucleation and reconstruction techniques
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Pilot trial | Design
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Pilot trial | results
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Pilot trial | follow-up

Molecular analysis confirmed all babies were resultant from MST independently by two different labs (Dr. Dagan
Wells” and Dr. Mitalipov’s Oregon).
All have been followed-up and are healthy.




Pilot trial | follow-up

Molecular analysis confirmed all babies were resultant from MST independently by two different labs (Dr. Dagan
Wells’ in Oxford and Dr. MitalipoVv’s in Oregon).
All have been followed-up and are healthy.




Current research

Accurate diagnostic tools for oocyte quality assessment are lacking.

Novel light-based microscopy approaches have been proposed to classify
oocytes based on their metabolic profile.

Metabolites critical for embryo development (e.g., NADH, FAD, retinol,
retinoic acid, flavins) present auto-fluorescence when excited at specific
wavelengths.

Hyperspectral imaging allows to collect non-invasively metabolic information
irom live cells based on intrinsic autofluorescence signals.
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IBEC researchers are part of the
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develop a diagnostic device to
improve embryo selection for in
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0-208 Maternal spindle transfer restores the
developmental competence of in vitro aged oocytes
with diminished metabolic activity identified by
hyperspectral imaging @
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embpyotooLs.

Study question

1. Can hyperspectral imaging identify among a co-hort of morphologically
identical oocytes those with altered metabolic activity?

2. Can the develo ntal competence of poor-quality oocytes identified
by hyperspect@%ing be restored after maternal spindle transfer?
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Study design (1) t ’
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Results (1) T
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Study design (Il)
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Results (I1)

Abnormal spindles observed in 100% of the in vitro aged oocytes.




Results (Il)

Spindle size (um)

In vitro aged MST IVA/ fresh cyto
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Results ( 1 ) embryotools ®

Fresh control In vitro aged (IVA) MST IVA/fresh cyto
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In-vi \IVA) oocytes presented misaligned chromosomes, whereas the control
f MST groups showed spindles with a normal barrel shape and chromosomes
aligned in a metaphase plate.




Results (I1)
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Conclusions embryotools®

= MST does not adversely affect the spindle apparatus, early embryonic development or euploidy rates.

= MST has the potential to rescue embryonic development from poor-quality oocytes.

= First pilot trial indicates that MST derived embryos can implant and sustain a healthy pregnancy to term.
= All MST children born so far appear to be healthy, but we need long-term follow-up.

= More carefully controlled clinical trials are needed to provide more insights into the efficacy and safety of the
MST for clinical indications.

= MST can also be advan for donors — reduced psychological or/and anonymity concerns — as resultant
children would not |caIIy related to them.

=  Hyperspectgal im (%ag coupled with MIST can represent a valuable strategy to identify and restore the
develop etence of oocytes with metabolic defects, paving the way for personalized IVF
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