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Learning Objectives

» Define zygote morphology and its biological
significance

» Relate zygote morphology to embryo
development

»Discuss how zygote morphology can affect
the clinical outcome
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“These illustrations were taken between 1962 and 1972 when founding
investigations into early human embryology were opening prospects of IVF and
assisted human conception, the preimplantation diagnosis of inherited disease

and the growth of embryonic stem cells......".

Robert G. Edwards
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Oocyte and Embryo Polarity

well established in lower order
animals:

C. Elegans, Xenopus, Drosophila
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Polarity and embryo development

Gardner 1996/ Edwards 1997

Polarity exists in oocytes (polar
body position directs the animal-
vegetal pole) and controls embryo
polarity and axes.

Hiiragi and Solter 2004 / 2005

The plane separating the 2
pronuclei as they move to the
center of the oocyte sets up the
first axis (in the mouse).

Zernika-Goetz 1998 / 2002

No essential components are
localized uniquely to the animal or
the vegetal pole.

The first axis is set up by sperm
entry site.

Hansis & Edwards 2003 / 2005

Polarity in human 4-cell embryos,
but not related to the oocyte or
zygote.
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{Pregnancy rate
4 in severe male factor

1 Abortion rate
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Sperm in
perivitelline
space.

Equatorial segment fuses with
oocyte plasma membrane.
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Fertilization after ICSI and IVF

Events IVF* ICSI*

Extrusion of 2 PB 2:47 £ 39 2:50+1:09 ns
Formation of Male PN 5:25+%1:13 5:15%1:19 ns
Formation of Female PN 5:41£1:06 5:17%1:30 ns

Abuttal 7:31+£1:27 7:35%1:34 ns
*hours:mins
Diana Payne, 2006 VisioNz00
Fertilization
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Pronuclear configurations

- pronuclear morphology

- nucleolar morphology

- polar body alignment
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Pronuclear configurations

Off-Center PNs %

Simmetry
Asimmetry

Delivery
Uneven cleavage at the rate
first mitotic division
~ Multi-nucleation
| in day 2 embryos
SISMER.
ViSioN 2000
Scott et al., 2007

Simmetry — embryo development

Proper orientation regulates the design of the embryonic axes, a

fundamental step for cell determination in the d ping embryo

Alterations in any of these events may cause: SISMER.
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uneven cleavage, aneuploidy, fragmentatlon




Polar body alignment — 16 hrs post insemination
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Nucleolar morphology
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Polar body alignment
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‘Nud@i lar morphology

s the chromatin

the sites wherm-rRNA takes place.
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Nucleoli
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Early
transcriptional
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Nucleoli location in the

&5 chromosomes corresponds to
.t +% | the loci where the genes
d .:} coding for rRNA map:

Nucleolar Organizing Regions
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i ; 5 pairs of NOR-bearing
chromosomes
" i 13,14, 15, 21, 22

SISMER.
VISION 2000




23n+23n

SISMER.
VISION 2000

Pronuclear configurations

- pronuclear morphology

- nucleolar morphology

- polar body alignment with respect
to the longitudinal axis of 2 PN

I—; CONFIGURATIONS

Modified from Gianaroli L, Magli MC, Ferraretti AP, Fortini D, Grieco N (2003) Pronuclear morphology and VisioN 2000
chromosomal condition as scoring criteria for embryo selection. Fertil Steril 80, 341-349.

Pronuclear morphology and FISH

n=2025

Normal
M Mon-tris
Hapl-polypl
B Compl. Abn.
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Nucleolar morphology and FISH

n=2025

= Normal

= Mon-tris
Hapl-polypl

M Compl. Abn.

[ e O,

Polar body alignment and FISH
n=2025

= Normal

M Mon-tris
Hapl-polypl

H Compl. Abn.

: SISMER.
P <0.001
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FISH results and pronuclear zygote morphology
A c E
® 6 6© 6 6
FISH normal (%) 65 17 4 10 4
1 2 5
FISH normal (%) 23 19 20 10
o B . Y
FISH normal (%) | ° 38 <39 <03




Pronuclear configurations and chromosomal status

[ FISH normal
M Monosomies
trisomies

B Complex
abnormalities

2P<0.005
P<0.0012
P<0.01
4P<0.0002
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Development to morula in relation to
pronuclear zygote configuration
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2P<0.005
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Clinical results

86 gestational sacs with fetal heart beat

.
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Pronuclear configurations

o '
L

III Implantation rate

VISION 2000

Conclusions

Zygote morphology

« Has a significant impact on embryo
development and blastocyst formation

« Has an impact on implantation rates

« Is correlated with euploidy / aneuploidy
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