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PREIMPLANTATION DEUVELOPMENT PARAMETERS
IN MAMMALS
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Developmental arrests
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Evolution of maternal and embryonic mRNA in the Human
embryo




Fertilisation problems and sperm
guality

* Oocyte activation:Phospholipase zeta
* Up regulation of Pentose Phosphate

pathway mmm) Quality of S Phase?
(increased production of C5 sugars)

 Sperm head swelling (DNA compaction)
e Centrosome and first division failures




Fertilization and activation

When sperm activates oocytes, the signal for
activation involves increases In the free
Intracellular Ca++. Ca++ oscillations are driven
by inositol 1,4,5-triphosphate (InsP3)

A specific cytosoluble sperm factor activates
the oocyte after sperm-egg fusion

The sperm factor Is a protein: Phospholipase C
zeta

In human heat sensitive factor, absent in some
patient sperm




Ca++ oscillatory patterns and embryo development
A role of oocyte activation on further embryonic
development

 When Ca2+ oscillations are precociously
Interrupted, the incidence of implantation is

compromised

* Hyper-stimulation of Ca2+ signaling events
compromises post-implantation development.

« Effect on gene expression and development to
term

Ozil et al. 2006




Sperm quality and S phase
(bovine)

Oocytes with > 2 pronudei

Zygotes in S-phase
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Centrosome and early cleavage

 An abnormal centrosome leads to cleavage
anomalies and fragments formation, but also to
desequilibrated chromosome distributions
(Simerly et al. 1995, Palermo et al. 1994).

 For Asch et al. (1995), 25% of the oocytes
apparently non fertilized are in fact submitted to

cleavage arrests in relation with centrosome
problems.




Centrosome in human fertilization process
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Early cleavages and sperm

* Antisperm antibodies (Naz 1992): CSP, Oct 4

« Sperm DNA fragmentation j> blastocyst
formation and ongoing pregnancies reduced
(Sell et al. 2004, Virro et al. 2004)
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A negative Impaci of sperm rmorpnology
on emoryo developrment 7

[VEF: Parinaud et all, 1993, Ron-e] et al, 1991,
Yoviicn et a2, 1994
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Cnromosomal anomalies in embryos conceived
frorn non obtructive azoospermia

Aneuploid: 26.2%,Mosaic: 26.5%
Normal:41.8%

Normeal: 22%, Aneuploid: 17%, Mosaic: 53%
70% apbnormal
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MATERNAL and PATERNAL EFFECTS on EARLY EMBRYONIC
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Moderate DFl =11 %(M2) Hign DFI =4 %
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Figh Sperm DNA fragmentation
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Imprinting and sperm quality
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Paternal age effect on outcome in Hurnan
Controversed but....
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Régression 1 135,852 135,852 6,172 ,0150
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P<0.0001: 83 patients
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Paternal and Ul: 16000 cycles

pelloc et al. REM online 2008
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Pregnancies, ¢
cycles according to
U]
DFl- DFEl+
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sperrn DNA Tragrn outcorne In pailents
Witn 2 equa‘te ovariarn 'runct]on (IVF/ICS])
dman et al. Fertll Sierll 2008

117 women : <38 years old, normal serum day-3 FSH and inh  ibin B
levels

IVF/ICSI
Sperm with high (>30%) or low (<30%) fragmentation index

TUNEL, similar sperm counts in both groups

High FI (%)
Patients 52
Clinical P 37
Ongoing P




Possible long terrn effect of DNA bases
oxiclation
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ICSI for fragmented sperm

XX W Nuw\r\‘\



ICSI with highly fragmented sperm in mouse

Fernandes -gonzales et al. Biol Reprod 2008
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ICSI with highly fragmented sperm (DFS)
In mouse
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Impact of sperm nucleus
decondensaton
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A neglected parameter in IVF?
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Tolerance




A role for sperm mRNA
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A role for sperm mMRNA?
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Ermoryo competence and RNA
polyadenylation (povine)
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Regulation of mRNA polyadenylation during final
stages of oocyie mailration in Mouse and Hurmar.
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Gene expression and chromatin
structure (epigenesis)
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netic control of preimplantation embryos survival

APOPTOSIS

E AKX G S '
N\ N\ ‘ LEVY R., International Review of Cytology, 2001



Apoptosis wnat for?

CASPASES +/- AIF
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Regulation of mMRNA
Polyadenylation

Maternal mRNA
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Hyperglycemie , Apoptose et « sex ratio »
Role de X-linked Apoptosis Inhibitor (XIAP)

(Transfert de blastocystes bovins))




Ermoryo culiure and gene expression
(Mouse)

MOUSE model for HUI\/IAN’>’7’>’?
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Metnionine and Imprinting
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Age, Homocysteine , Imprinting




Apoptosis control:  Imprining 7

More Less
blastocysts apoptosis
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Conclusion




