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Preimplantaéni genetickd diagnostika a vysetfeni spermii u nositel0 balancovanych

translokaci

Preimplantation genetic diagnosis and sperm investigation in carriers of balanced translocations

Pritomnost balancované strukturdlni chromosomové aberace v kary-
otypu je relativn& &astou pfitinou infertility. Jednd se predeviim o
reciproké nebo robertsonovské translokace v nékterych pripadech i
inverze. Jejich podstatou jsou strukturdlni prestavby chromosomud
zpUsobené zlomem a nesprdvnym znovuspojenim, pfi¢emz je zacho-
vdno celkové mnozZstvi genetického materidlu.

Preimplantaéni genetickd diagnostika (PGD) ve spojeni s metodami
in vitro fertilizace (IVF) umozZiiuje vylouéit z transferu embrya, kterd
jsou z hlediska dané chromosomové prestavby nebalancovand, a tim
zvydit pravdépodobnost dosaZeni t&hotenstvi a narozeni zdravého
potomka a na druhé strané sniZit pravdépodobnost potraceni plodu.
Pro rodiny, kde evidentn& hrozi riziko poceti Zivotaschopného neba-
lancovaného plodu, miZe byt PGD alternativou k prenatdini diag-
nostice a néslednému umé&lému pFerueni t&hotenstvi v pfipadé pozi-
tivniho ndlezu. Metoda je zaloZena na vySetfeni chromosomu jedné
az dvou blastomer, které jsou bioptovdny z tfidenniho embrya. Dosud
méné& pouzivanou alternativou je biopsie trofoblastu pdty den kul-
tivace. Jadra bunék se vy3etiuji pomoci fluorescenéni in situ hybri-
dizace se sondami navrZzenymi tak, aby byly schopny odhalit v8echny
mozné nebalancované formy, které mohly vzniknout pfi segregaci
translokovanych chromosomd do gamet. Sofistikovangj$im pristupem
je vySetfeni metodou komparativni genomové hybridizace zaloZzenou
na mikro¢ipech (aCGH). Metoda totiz umoziiuje kromé vysetreni
chromosomu podilejicich se na prestavbé i vysetfeni poéetnich ab-
normalit viech ostatnich chromosomt (aneuploidii). Vyznam PGD pro
nositele chromosomovych translokaci je zfejmy, pokud si uvédomime,
Ze na zdkladé nasich i publikovanych zku$enosti je okolo 70 % em-
bryi u nositelu robertsonovskych a 80 % embryi u nositelu reciprokych
translokaci chromosomové abnormdinich.

V pfipadé, Ze je nositelem translokace muz, Ize vyuzit jako pomocné
vySetieni stanovenf frekvence chromozomdlné nebalancovanych sper-
mii. Na zdkladé vysetfeni 52 nositeld translokaci mizeme konstato-
vat, Ze u robertsonovskych translokaci se frekvence nebalancovanych
spermii pohybuje od 6 do 24 % a u reciprokych translokaci od 40 do
70 %. U muzu s frekvenci nad 60 procent je iz velmi mald nadéje
na ziskdni chromozomdln& normdlniho embrya pro transfer.

The presence of a balanced structural chromosomal aberration in the
karyotype is a relatively frequent cause of infertility. It deals particularly
with reciprocal or Robertsonian translocations and in some cases also
with inversions. Their nature represents structural rearrangements of
chromosomes caused by breaking and improper fusing, during which
a total amount of genetic material is maintained.

Preimplantation genetic diagnosis (PGD) in conjunction with the me-
thods of in vitro fertilization (IVF) allows excluding from transfer such
embryos, which due to a chromosomal rearrangement are considered
to be unbalanced, and thus, on the one hand, increase likelihood
to achieve pregnancy and birth of a healthy child, and on the other
hand, decrease likelihood of miscarriage. For couples where there is
apparently the risk of conceiving a viable unbalanced embryo, PGD
can be an alternative for prenatal diagnosis and a follow-up abortion
in case of a positive finding. The method is based on examination of
chromosomes of one or two blastomeres derived from the biopsy of
a three-day embryo. Yet a less frequently used alternative is a biopsy
of trophoblast on day 5 of culturing. Cell nuclei are examined by
fluorescence in situ hybridization using probes designed according to
their ability to detect all possible unbalanced forms, which could de-
velop within segregation of translocated chromosomes into gametes.
A more sophisticated approach is an examination by the method of
microarray-based comparative genomic hybridization (aCGH). This
method namely allows in addition to examination of chromosomes
participating in rearrangement also analysis of numerous abnormali-
ties of all other chromosomes (aneuploidies). The role of PGD for
carriers of chromosomal translocations is apparent as far as we rea-
lize that based on our and also that published experience there is
about 70% of embryos in carriers of Robertsonian translocation and
80% of embryos in carriers of reciprocal translocation chromosomally
abnormal.

In case of a male carrier of translocation it is possible to use as an
auxiliary examination the determination of the frequency of chromo-
somally unbalanced sperm. Following the examination of 52 trans-
location carriers we can state that in Robertsonian translocations the
frequency of unbalanced sperm ranges between 6 and 24% and in
reciprocal translocations it is between 40 and 70%. In males with the
frequency over 60% there is very little chance to obtain a chromo-
somally normal embryo for transfer.
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