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Inimesed on suhteliselt viljatu liik

0 Rasestumise voimalus menstruaaltsukli kohta
o Rasestumise sagedus: b \
3 kuud - 60% | P\

6 kuud - 75% ‘

i )
;i tzag i gg(ﬁ: } Viljatud paarid

o0 Keskmine raseduseni joudmise aeg 3-4 kuud

o Viljatus on probleemiks 10% paaridest

o /n vitro viljastamine (/n vitro fertilization (IVF))
on aktiivselt kasutuses viljatuse raviks



Meeste viljakuse langus
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Nobeli Fusioloogia ja
Meditsiini preemia
2010

Robert G. Edwards

Natural
fertilization

4. Cell division
The fertilized egg starts dividing and is
now called an embryo.

5. Implantation

The embryo attaches to the
miscosa in the uterus, where
it continues to develop.

3. Fertilization i o
0ne sperm fertilizes the
egg. Areaction intheegg
blocks other sperm from

entering. I

2. Ovulation

The egyg is released and starts
its migration to the uterus.

1. Egg maturation
An egg maturas in the ovary.

IVF

3. Implantation
When the egg has divided
a few times it is transfemed
back to the utarus whers
the egg attaches to

‘the mucosa.

1. Egg isolation

Then: Laparoscopy
Mow: Ultrasound and thin needle

2. Fertilization
Sperm is added to fertilize
the egg.

IVF is used when sperm and egg can not meet under normal conditions.
Common causes include obstructed fallopian tubes, too few eggs or
impaired production of sperm. IPhestration: Mattias Karlén

& The Nobel Committee for Physiology or Medicine 2010




IVF naidustused Eestis

O Mehepoolne
5% 30% [1 Endometrioos

B PCOS
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IVF lapsed % (2008)
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IVF-i peamised puudused
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I\VVF-I protseduur ja rasestumise tulemused on jdanud peaaegu
muutumatuteks 30 aasta jooksul. Kliiniline rasestumine ainult 25-
30%.

Parimate embriiode valik on piiratud — puuduvad selged
kriteeriumid Ulekandeks koige sobivamate embriode valikuks.
Uhe embriio tlekanne on piiratud.

Liialt palju mitmikuid, 25-30%.
Vahe voimalusi aidata paare korduva I\VVF-1 ebadnnestumise korral

Piiratud voimalused endomeetriumi kvaliteedi analtlsimiseks ja
moduleerimiseks

Qotsuutide piiratud arv ja I\VVF patsientide kdrge vanus

I\VVF-1 kompliklatsioonid, nagu nait. munasarjade
hiperstimultsiooni sindroom

Doonor ootstutide ja embriode piiratud kattesaadavus
Lalt kallis




IVF on ebaefektiivne
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Viimased saavutused

¢ Inimese Genoomi Projekt —
HGP, 2000

— 46 kromosoomi, XX ja XY
— ca 25 000 geeni

— 50 miljonit Uhenukleotiidset
polimorfismi (SNPs)

— CNVs — DNA koopiaarvu
variatsioonid(12% genoomist)

— Geeni ja kromosoomide \

mutatsioonid

Naiste jJa meeste viljakuse/ o
viljatuse fenotuubid




Viimased saavutused

Korge labilaskevoimega
OOMIKA meetodid

geneetika, epigeneetika  1e=TABOLOOMIKA

proteoomika ja
metaboloomika PROTEOOMIKA

uuringuteks

TRANSKRIP-
TOOMIKA

GENEETIKA
Geenid, geenide
variatsioonid DNA
modifikatsioonid
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Embriuo kultuurid

Embruo ulekanne


http://www.advancedfertility.com/pics/MORULA17.JPG

Embruo morfoloogia - sugoot

0 12-18 t peale viljastamist

0 Polaarkehade ilmumine
(pb)

0 Pronukleuse (PN)
morfoloogia

o Tuumakese ilmumine
0 PN ja pb samal joonel

o Tsutoplasma , halo”
olemasolu




Embruo morfoloogia — 2/3 paev

o Embrio morfoloogia:
- Fragmentatsioon (apoptoos)
- Blastomeeride kuju ja suurus &
jagunemise kiirus
- Zona Pellucida paksus
- Multinukleaarsed blastomeerid

o Fragmentatsioon ! ja
follikulaarne hiapksia |

o Fragmentatsioon ! ja
kromosoomide defektid 1!

o Fragmenteerunud embriod:
- Vahem rasedusi
- Rohkem kaasasundinud

vigu?




Embruode valik ja OOMIKA

Genoomika |
Kromosoomid

SNP-d ja mutatsioonid

Uksikud mRNA-d
MmRNA profiil

Proteoomika
Immuno-tehnikad

Mikroskoopia |
Ootsuudid

Embruod

q Mass spektromeetria, MS

—

. Metaboloomika |
HPLC

MS ja spektroskoopia

X




Mis embriuos juhtub?
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Meioosi vead vs mitoosi vead
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Mantikou et al, 2012

* 1/3 embriuodest on kromosomaalse defektiga

« enamasti leiab aset idurakkudes

« aneuploidiate teke munarakkudes on sagedam —

« aneuploidiate sagedus touseb ema vanusega

 mitootilised vead voOivad olla vastutavad mosaiisuse tekke

eest


Presenter
Presentation Notes
I will not talk about detailed mechanism, just will give a couple of facts. Aneuploidy takes up about 1/3 of all chromosomal defects found in embryos. It mostly takes place in germ cells, thus the condition is hereditary. Ovary cells are more prone to developing aneuploidy, because it was shown that chromosome disjunctions mostly occure eggs in meoisis I. And with maternal age, the quality of the ovary cells drops, thus raising the aneuploidy rate.


Mosaiiksus

* 45-70% embriodest
sisaldab kromosomaalseid
aberatsioone vahemalt thes
rakus

:E.}:} o *
o t:@ 0

 Kui kombineerida sama
embruo erinevate blasto-
meeride tulemused , siis
esineb mosaiiksust 25%o
kuni enam kui 60%0
embriodest

(a)

Robberecht et al, 2010


Presenter
Presentation Notes
So chromosomal rearrengements indeed are present in high levels, but what is more interesting is the high per centage of mosaicism occuring in embryos, up to 60%. What is interesting that when the blastomere reaches the blastocyst stage, it has three different paths: either by this time the embryo will be able to get rid of all the abberent cells and continue the development normally; if the abberent cells will be localized in the trophectoderm, it will be the result of so called placental mosaicism (altho the embryo will be developing normally, but the risk of abortion rises) or if the cells are in ICM the embryo will be affected in correspodning tissues. 


Embryo 7 Embryo &

LR

B Lantduring thawing ar dinaggregasen

Mertzanidou et al, 2012



Preferential allocation

Fig 2. Fate of mitotic aneuploidy, Schematic representation of the proposed mechanisms regarding the fate of aneuploid (red) and diploid | green) cells within human preimplan-
tation embryos,

Mantikou et al, 2012


Presenter
Presentation Notes
Here is basically the same picture but what i want to say is that according to the  about 90% of embryos have a chromosomal pathology, but chromosomal syndromes/diseases are present in less than 1% of newborns. So there are different mechanisms that activate during development that prevent the birth of a sick child, because the defected cells do not take part in further. And the most interesting is self-correction: why and how it happens, it is yet to be discovered. 



Preimplantatiivne geneetiline diagnostika?

- PGD vbéimaldab ara hoida
raseduse katkestamist

Embruo the-kahe raku biopsia 3
arengupaeval

= Blastomeere diagnoositakse
spetsiifiliste geneetiliste haiguste
suhtes

PGD-FISH- kromosomaalsed
aberatsioonid

PGD-PCR — monogeensed
haigused

calls



Presenter
Presentation Notes
Preimplantaion embryos consisting of 6-8 cells are biopsied on day 3 of development. One/two blastomeres are removed (top). During PGD, these single blastomeres are diagnosed for a specific genetic disease carried by the parents, by either PCR or FISH analysis. The resulting healthy embryos are transferred to the uterus for pregnancy, while embryos diagnosed to be affected are further grown for another 2-3 days until they reach the balstocyst stage. The Inner Cell Mass (ICM) of the affected blastocyst is isolated and plated on a feeder layer for HESC derivation. Outgrowths are then propagated into HESC colonies that can be used for the study of the disease they carry.

PCR – you have to know what you are looking for
FISH – only 6 chromosomes can be screened at the same time, time consuming







PGD: SNP array tehnoloogia abil

(1) Katab kdik 24 kromosoomi

(2) Lihtsam ja objektiivsem
Interpretatsioon

(3) Voimaldab uurida ainult
meid huvitavat indiviidi
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.
Veise embruod kui inimese embruonaalse

arengu mudel

¢ Analttsida veise erinevate arenguastmete
embrioid kromosomaalsete aberratsioonide
suhtes

- Farmiloomade kohta on vaga vahe andmeid
- Meetodi arendamine
- Biloeetika

YA
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§(3
O 0 o



Presenter
Presentation Notes
Very few data concerning farm animals, might be useful in the farming field
 since we have no experience in MDA, we are only trying to establish the working method before proceeding in the future to humans
 bioethics behind human embryology is much more strict and as i said, since we have no experiecne we cannot just experiment on human embryos


Materjalid ja metoodika

« Embriiode kogumine ja biopsia mikromanipulaatori abil
(Eesti Maadlikool, Vaterinaarmeditsiini ja Loomakasvatuse
embrio Biopsia | [nstituut, prof. Ulle Jaakma labor)

« Multiple Displacement Amplification (MDA) - REPLI-g
A Single Cell Kit(Qiagen)
amplifiseerimine| o Hjgh Pure PCR Product Purification Kit (Roche)

ja puhastamine

e Illumina’s BovineSNP-50, BovineHD Genotyping
DNA kiibi BeadChip (KU Leuven)

andmete analtitis




Tulemused

* Embryo #3 * Embryo #5 * Embryo #6

Abnormal - monosomy Normal - 60, XY Abnormal - manosomy
Abnormal - combination of loss and gain No results Other chromosomal aberration (loss/gain of telomeres or long/short arms)

Mo resulis @ ) _ No results
Lost during biopsy *  additional gtel loss
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