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(a) Spontaneous (b) IVF

Live birth
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Santos M A et al. Reproduction 2010;139:23-34



METABOLISM DEVELOPMENT

EPIGENETICS

Day 0 Day 1 Day 2 Day 3

S
Mature oocyte Fertilized oocyte 2 Cell embryo 4 Cell embryo - 8Cell bryo Morula Blasocyst
(2PN)
= Hexokinase activity increases
Pyruvate key o first cleavage and uptake gradually increases
> Glycolysis vis Embden-Meyerh of pathway =
Glucose metabolism increases gradually from 1 cell to 8 cell stage activity commences
’
Specific sequential translocations of Cacose uptalin STPARSES PYTUVERe uplake)
mitochondrail distribution Oxygen consumption increases
Maternal antioxidant enzyme mRNA provides early ROS protection Expression of antioxidant enzymes >
increases >
Imprinting maintained mainly via Dnmt1
Active demethylation of Passive demethylation of entire genome De novo methylation
paternal genome
= rre—— >
Histones reprogrammed in paternal Differential
pronuclei via acetylation and methylation and
methylation modifications. histone profiles
= notable in ICM versus
H1 expression declines TE cells
Maternal histones Brg1 and SRG3 contribute to ZGA Macro H2A expression reappears contributing to inhibition o
of gene expression and XCI
B
HDAC1 expression initiated ESET expression
initiated
- JMID2C : hen gradualy >
JMJD2C expression initiated e expression peaks then gradually

TRENDS in Endocrinofogy & Metabolism

Rebecca et al., Trends in Endocrinology &amp; Metabolism, Volume 22, Issue 10, 2011, 412 - 420




Timeline of preimplantation development
Mouse vs Human

A Mouse
E0.5 E1.0 E1.5 E2.0 E2.5 E3.0 E3.5 E4.0 E5.0 E5.5 E6.0

Zona pellucida Partially Cdx2-positive

Zygote Two-cell A & (o Early
%, f%: O@,/O% %Q 6’@ blastocyst Late
%% e 26 k blastocyst

B Human
Partially Cdx2-positive

Zygote Two-cell Four-cell ~ Eight-cell Sixteen- Compacted Thirty-two—cell Early
cell sixteen-cell morula blastocyst Late
morula blastocyst
) Cdx2-positive TE cell (J Oct4-positive ICM cell J Nanog- and Oct4-positive EPI cell J Gata6- and Oct4-positive PE cell

(Cockburn and Rossant 2010
http://www.jci.org/articles/view/41229/figure/1)



http://www.jci.org/articles/view/41229/figure/1

Mouse early embryo development
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Regulation of Gene expression

= Microinjection
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FITC dextran uptake for TJ integrity
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Proximal Ligation Assay

Control Blastocyst Cxadr KD blastocyst
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Embryo Aggregation and Tracing
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Ch0| et al 2012, -Evaluate GFP contribution
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Outgrowth Assay

siRNA KD
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Unpublished



Outgrowth Assay
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Embryo Transfer
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Summary

= Microinjection

" Lent virus infection

" FITC dextran uptake

" |n situ Proximal ligation assay
= OQutgrowth

=" Embryo transfer

= Comparative studies
" Ethical consideration
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