QUO VADIS?

WHERE THE CURENT
REPRODUCTION IS GOING...
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| “:A\SSISTED REPRODUCTIVE TECHNOLOGIES
(ART), NOTHING NEW...

Meet Loulse, the wWor ld’
first test-tupe arrival » Assisted reproduction cliniques

SUP ERBABE * Traditional methods

« Ovum pick-up (OPU)
* In vifro tertilization (IVF)

 Advanced approaches

el Louise Brown,
: 1st IVF baby (*1978)

Laboratory of Reproductive Medicine



 Failure of female reproduction
« Oviduct obstruction

USG - Mature Follicles
ready for Aspiration

* Insufficient male reproduction
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BLASTOCYST: HOLY GRAIL OF ART

Fertilization > Blastocyst

» pre-implantation genetic
diagnosis (PGD)
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IVF-BABY BOOM
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http://www.lidovky.cz/foto.aspx?galerie=deti-ze-zkumavky&foto=LYA3573e1_deti8.jpg

T

« ART seems to be harmless
 Without clinical disorders
e However...
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HOWEVER...

« Why doubte

* In vifro conditions only simulate optimalin vivo
environment

* |[n vitro fertilization artifficially remove
physiological barier for sperm selection

« Genefic sperm deffects are not excluded
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WHERE COULD BE A PROBLEM<

 Fertilization = fusion of sperm and ococyte
« Sperm and oocyte are terminaly differenciated cells
 Furious de-differentiation - totipotent zygote
« Progressive re-differetiation — embryonic stem cells

« Extremelly sensitive period for damage of regulatory mechanism



EPIGENETICS

{8 Octameric histone core

Vo = I
:w, \
~ A B

The new science of epigenetics
reveals how the choices you
make can change your genes
—and those of your kids

BY JOHN CLOUD
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EPIGENETIC CHANGES DURING
EMBRYOGENESIS

1) DNA and histone demethylation after fertilization
« De-differentiation
« EUCHROMATIN

« 2) DNA re-methylation and histone code establishment
« Stem cell differentiation and further tissue creation
« X-chromosome inactivation
« HETEROCHROMATIN
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EPIGENETIC REGULATORS

« DNA methyl fransferases

 Histone code /
* Histone methyltransferases

* Histone acetyltransferases
» Histone demethylases

* Histone deaceteylases
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EPIGENETICS IN SPERM
AND TRANSEGENERATIONAL INHERITANCE

« Sperm-brought small non-coding RNA
* Modifications of residual sperm histone

* Transgenerational inheritance as influence of
 high-fat diet
e others

e [T doesn‘t mean
resurrection of lamarckism
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EMBRYO EPIGENETICS AS A RESULT
OF OOCYTE AND SPERM CONITRIBUTION
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HISTONE CODE IN EMBRYO

HAVE WE A DECIPHER MACHINE FOR ITS DECODING?

s
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AIMS OF THE LAB

» Basic study of gametogenesis, ferfilization and embryogenesis,
emphasizing epigenetics

* Mouse model

 Transfer of knowledge to human reproduction
e Human material

- Development of assessment methods for sperm selection and
embryo evaluation

« Both mice and human
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