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Human egg is surrounded by
the zona pellucida

Zona pellucida




Sperm-zona pellucida binding enabling the
initiation of fertilization, the vital process that
marks the beginning of human life.
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Zona pellucida glycans have been suggested to
implicate in sperm binding for more than 30 years
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Glycan: sugar chain of monosaccharides

Examples of Examples of
Disaccharides: Monosaccharides:

@ Glucose (Glc)
‘ @ @ Mannose (Man)
O Galactose (Gal)

S
HEToss <j I N-Acetyigucosamine (GIcNAc) :>
[ N-Acetylgalactosamine (GalNAc)
Q_‘ . N-Acetylneuraminic acid (NeuSAc)

Lactose A Fucose (o sialyl-Lewisx (SLeX)

Example of glycan:

Objective 1

Perform a detailed analysis of the
glycans on human zona pellucida




Method

Zona pellucida

Ooplasm Micro-blade

Glycan analysis Purify the glycans

Remove the ooplasm
and isolate the zona
pellucida from the
oocytes under a
microscope.

Release the glycans

Mass spectrometry: glycan analysis
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Glycans were ionized to generate
charged molecules.

The glycan ions with different
mass-to-charge ratio were
separated according to their
velocity or moving distance in an
electromagnetic fields.

Mass filter

Detector




>70% terminal sequences of the
zona pelludica glycans are SLeX

@ N-acetyineuraminic acid (NeUA®) @ wannose (Man)

W N-acetylglucosamine (GlcNAg) P

Objective 2

Study the role of SLeX on sperm-
zona pellucida binding




Hypothesis 1: Anti-SLeX antibodies can recognize the
SLeX glycans on zona pellucida and subsequently inhibit
the sperm binding to zona pellucida.

Anti-SLeX
antibody

Anti-SLeX antibody can recognize the
SLeX glycans on zona pellucida

B Anti-SLeX

Fluorescent
labeled anti-
SLeX
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The egg was bisected by micromanipulator  One group is treated with anti-SLeX antibody,
resulting in two identical hemizona. while the control group is not.




Anti-SLeX antibody inhibits sperm
binding to zona pellucida

Anti-SLeX

Anti-SLeX antibody treatment reduced the sperm-
binding capacity of zona pellucida by about 80%

Hypothesis 2: Exogenous SLeX can bind to the unknown
SLeX-binding protein on sperm and subsequently inhibit
the sperm binding to zona pellucida.




Exogenous SLeX can bind to the unknown
SLeX-binding protein on sperm

Fluorescent
labeled SLeX E - r SLeX
ﬁ 5

Control

One grOL-Jp is tr;ated with exogenous SLeX,
while the control group is not.

Exogenous SLeX can inhibit that
sperm binding to zona pellucida

Co‘ntrol‘ -

Exogenous SlLeX treatment reduced the zona
pellucida binding capacity of sperm by about 70%




Significance of the findings 1

* Provides insight to the key interaction essential
for natural human fertilization.

Treatment of infertility

» Infertility affects about 15% of couples of reproductive

Intracytoplasmic
sperm injection

~P

Intrauterine In vitro fertilization (IVF)
insemination




Fertilization failure

Zona pellucida binding
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Defective sperm-egg binding

B Defective sperm-zona pellucida binding is an important
cause of fertilization failure in clinical assisted reproduction.

B Defective sperm-zona pellucida binding occurs
- in men with poor sperm morphology: more than 25%
- in men with normal sperm: about 15%

B The identification of patients with such defect is difficult
- lack of knowledge on sperm-egg binding
- current diagnostic methods are difficult




Significance of the findings 2

» Develop diagnostic method for defective sperm-
egg binding and novel methods for fertility
regulation.
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