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THE IDEAL SITUATION
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Euploid embryo
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FREQUENCY OF GAMETE ANEUPLOIDY
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MOSAICISM - ANEUPLOIDY RESCUE

The clinical consequences of mosaicism depend on 1) when during
development the error occurs, and 2) on the proportion of cel Is that continue
to propagate. At the cleavage-stage embryo, the consequenc es of
chromosomal mosaicism are more severe then if it occurs at la ter stages.

Incidence of mosaicism

[ from 15 to 90% at the cleavage stage ]
% from 15 to 30% at the blastocyst stage

from 1 to 2% in prenatal diagnosis

Q a selection mechanism against

mosaicism / correction  of
aneuploidy in the later stages of
development

Tayloretal., 2014
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EMBRYO DEVELOPMENT

Due to inactivation
of the genome
during embryo

fertilization,
genome stability
until the third cell
division is mainly
controlled by the
oocyte
transcriptomes.

Embryonic genome
activation =

degradation of the
oocyte’s mRNA

decreases fidelity of
the cell division
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EMBRYO DEVELOPMENT

Short-end G1 in pluripotent

It seems that
activation of

status before differentiation is genes

essential for rapid proliferation responsible
however, it reduces the integrity for cell
of cell cycle check points. division

begins in the
hatched

blastocyst.
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ANEUPLOIDY TESTING ON DAY 3 EMBRYOS

Chromosome instability
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Frequent segmental deletions, 'm .

the occurrence of breakage-fusion-bridge
cycles.

Chromosome instability is a
hallmark of tumorigenesis.
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Vanneste et al., 2009; Wells https://www.eshre.eu/Sp  ecialty-groups/Special-Interest-Groups/Reproductive -Genetics/Archive/Rome-2015.aspx
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EMBRYO DEVELOPMENT

The beginning of Upon differentiation,

differentiation represents reestablishment

] » _ of a normal cell cycle
an important barrier for would oceur ivi¥1
omitting mosaic aneuploid céllgs Iesgs
embryos. P

chance for division.
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How does the embryo react to
chromosome aneuploidy?
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CORRECTION OF ANEUPLOIDY

’Reciprocal errors at meiosis

CORRECTION OF ANEUPLOIDY

MICRONUCLEI:

chromatid/chromosome
lagging during division

Chavez et al., 2012
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CORRECTION OF ANEUPLOIDY

Intracellular
fragments:
some contain
nuclear DNA

The extra chromosome is encapsulated in
micronuclei before being sequestered into
fragments
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Chavez et al., 2012
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As development proceeds,

embryonic fragments may

- remain as separate units
that carry chromosomal
DNA and cytoplasm

- be reabsorbed by the
same blastomere from
which they were produced

- fuse with a neighbouring
blastomere

Chavez et al., 2012
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Monasomy
trisomy
triploid

il g _ et Fragmentation timing suggests an
‘ s embryo response to chromosomal

Micte spinda_ i abnormalities.
‘Non-Aligned Lo

Chromosomally normal embryos
display  strict and tightly
clustered cell cycle parameters,
whereas chromosomally
abnormal embryos exhibit more
diverse parameters that may or
may not overlap those of euploid
embryos.

Aneuploid Mitosis

Chavez et al., 2012
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SELECTION AGAINST OR CORRECTION OF ANEUPLOIDY

@ —_— @D Normal mitosis

Q-0

Self correction

Apoptosis

Cell arrest

Preferential allocation

Three underlying mechanisms
suggested:

- self correction via anaphase
lag, non-disjunction or
chromosome demolition;

- cell arrest or apoptosis of
aneuploid blastomeres and
or embryos;

- preferential allocation of
diploid/aneuploid
blastomeres to embryonic
or extra-embryonic tissues

Mantikou et al., 2012
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Proliferation
Invasivity

Euploidy / Normality

Chromosome instability
= Genetic diversity

Mosaicism

l

Embryo {==) Cancer cells

L Proliferate / Invade

Proliferation

; Chromosome
instability

Invasiveness
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Proliferation

IVESIVESS

Chromosome
instability

- Development
arrest

- No implantation
- Miscarriage

- Aneuploid
pregnancy

Proliferation
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Chromosome
instability
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