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Preimplantation genetic testing (PGT)
A test performed to analyze the DNA from oocytes (polar bodies) or embryos (cleavage stage or
blastocyst) for HLA-typing or for determining genetic abnormalities.

These include:
e PGT for aneuploidies (PGT-A);
* PGT for monogenic/single gene defects (PGT-M);
* PGT for chromosomal structural rearrangements (PGT-SR).

Preimplantation genetic diagnosis (PGD) and screening (PGS)
These terms have now been replaced by preimplantation genetic testing (PGT)
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Vliv veku na plodnost a spontanni potraty

Heffner LJ. Advanced maternal age--how old is too old? N Engl J Med. 2004 Nov 4;

351(19):1927-9.
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Figure 1| Oogenesis and the female meiotic cycle. a|Meiosis. Female meiosis can be divided into three temporally
distinct phases. Prophase: after DNA replication, homologous chromosomes (shown in red and blue) undergo pairing,
synapsis and recombination, and arrest at the diplotene (dictyate) stage. Dictyate arrest: oocytes remain in meiotic
arrest until the female reaches maturity and the oocyte has completed an extensive period of growth following follicle
formation. The divisions: the luteinizing hormone surge that triggers ovulation also causes resumption and completion
of the first meiotic division in the periovulatory oocyte. The ovulated eqqg is arrested at second meiotic metaphase, and
anaphase onset and completion of meiosis Il only occur if the egg is fertilized. b | Ocgenesis. The process of making an
egg is complex and involves four distinct developmental phases. First, commitment to meiosis and meiotic initiation,
which occurs at 8-10 weeks of gestation in humans. Second, follicle formation, which occurs during the second trimester
in humans. Third, cocyte growth, which occurs in the sexually mature female under the control of paracrine and
endocrine signals. Qocyte growth is thought to take approximately 85 days in humans and typically culminates in the
ovulation of asingle egg. Last, fertilization of the ovulated egg results in the completion of the second meiotic division.

Nagaoka Sl, Hassold TJ, Hunt PA. Human aneuploidy: mechanisms and new insights into an age-old problem.
Nat Rev Genet. 2012 Jun 18;13(7):493-504
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PGT-A

» detekce detekce nové vzniklych chromosomalnich vad (aneuploidii)

Ucel
* vyloudit postizeni plodu
* snizit riziko spontanniho potratu

 zvysit Sanci na implantaci embrya v déloze

Indikace dle SLG CLS JEP (2014):

* VysSsSivék zeny —nad 35 let v dobé ocekavaného porodu

* Opakované neuspéchy predchozich cyklt asistované reprodukce — min. 2x

* Opakovaneé potraceni po vylouceni ostatnich moznych pricin — min. 2x

* Pocetni gonosomové aberace (napr. 47,XXX, 47,XYY) a gonosomové mozaiky detekované z periferni krve — nad 10%

* Andrologicky faktor (napft. tézka oligoastenoteratozoospermie - OAT) nebo pouziti spermii ziskanych metodou MESA/TESE
* Porod nebo potrat ditéte (plodu) s chromosomovou aneuploidii

* Chemoterapie nebo radioterapie u jednoho ¢i obou partnerd vanamnéze
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1. Biopsie trofektodermu

2. Analyza vSech chromosomi

* Array-CGH (Comparative
Genomic Hybridization)

* NGS (Next Generation Sequencing)
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Vyskyt aneuploidie v embryich
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Prevalence of aneuploidy. (A) The prevalence of aneuploidy relative to the age of the female partner demonstrates the lowest risk in women from
their middle to late twenties, with significantly higher rates in embryos obtained from both younger and older women {(P<1*107°). The relationship
between age and the rate of aneuploidy is a best fit at the 5th degree polynomial (regression line showny). (B) The relationship between maternal age

Franasiak JM, et al.. The nature of aneuploidy with increasing age of the female partner: a review of 15,169 consecutive trophectoderm biopsies evaluated with comprehensive chromosomal

screening. Fertil Steril. 2014 Mar;101(3):656-663.e1. - mm | 3len skupiny
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Cykly bez nalezu normalnich embryi, tedy bez transferu
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IVF — matematicky model
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PGT-A — matematicky model
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Vliv PGT-A na uspésnost IVF — matematicky model

Celkova uspésnost - na zahajeny cyklus: Uspésnost implantace — na embryotransfer:
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vySsi riziko potratu

zvazit zda transferovat nebo uchovat (kryokonzervace) a zkusit dalsi cyklus

v gravidité vhodna invazivni prenatalni dg. (AMC spise nez CVS)

Postup dle nalezu:
* mozaikové formy chrom. vad slucCitelnych se zivotem (trizomie 13, 18, 21)- transfer se
nedoporucuje

* mozaiky monozomii a parcialnich vad — lepSi progndza, mozny projev poskozeni nekterych
bunék jinak normalniho embrya
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PGT-M

* Cilené vysetreni monogenniho onemocni:
e Oba rodice jsou nosici recesivniho onemocneéni
* Jeden z rodi€u je postizeny dominantnim onemocnénim
e Choroby vazané na pohlavi

* Neprima DNA diagnostika
* Haplotypizace
* Analyza variant v DNA ve vazbé s vysetrovanou mutaci
e STR (metodou PCR), SNP (Karyomapping)

e Soucasné provadime i detekci aneuploidii

No B Disease name (Czech) B3 Abbreviation B3 inheritance B GENE CHROMOSOME kg4
8 X-vazana tézka kombinovana imunodeficience SCID XR IL2RG Xql3.1
38 Deficit adenosindeaminazy ADD AR ADA 20g13.12

88 Severe Combined Immunodeficiency Disease SCID AR RAG2 11p13
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HLA typizace

HLA Markers:
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Anver Kuliev: Practical Preimplantation Genetic Diagnosis, 2012
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PGT-A
* Nemuze zvysit celkovou Sanci na otéhotnéni
* Vede ke snizeni poctu embryotransferu a vyssi uspésnosti
implantace
* Snizuje riziko komplikaci
* Spontanni potrat
* Postizeni plodu chromosomovou vadou

PGT-M

* Snizuje riziko postizeni monogennimi onemocnenimi v rodinach
nosicu mutaci
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