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Mgr. Horfiék sa narodil v roku 1980 v Ceskej republike a vystudoval od-
bor Molekuldrna bioldgia a genetika na Prirodovedecke] fakulte Masarykovej
univerzity v Brne v Ceskej republike. Titul PhD. ziskal v oblasti vieobecnej a
molekuldrnej genetiky na tej istej univerzite. V roku 2006 pésobil vo Viedni
v Rakusku na institute Children’s Cancer Research Institute, kde sa venoval
detekcii chromozémovych aberdcii u deti s akdtnou hyperdiploidnou lym-
foblastickou leukémiou metédou MLPA (multiplex ligation-dependent probe
amplification). V roku 2011 sa zaoberal §tddiom SNP (single nucleotide
polymorphism-based) arrays a fluorescenénou in situ hybridizdciou u vtdkov
na univerzite v Kente, VB. Na Vyskumnom Ustave veterindrneho lekdrstva
v Brne absolvoval kurz laboratérnej spermatoanalyticke| diagnostiky.

Mgr. Horfidk pracuje ako vedecky pracovnik vo Vyskumnom Ustave veteri-
ndrneho lekdrstva v Brne a tiez ako molekuldrny genetik v centre asistovane|
reprodukcie Repromeda, s. r. 0. v Brne.

Mgr. Horridk je autorom a spoluautorom niekolkych vedeckych publikdcii so za-
meranim na detekciu aneuploidir.

Mgr. Horriék was born in 1980 in the Czech Republic and he studied Molecu-
lar Biology and Genetics at the Faculty of Natural Sciences, Masaryk Univer-
sity in Brno, Czech Republic, where he also earned his Ph.D. title in the field
of General and Molecular Genetics. In 2006 he performed his fellowship at
the Children ’s Cancer Research Institute in Vienna, Austria, where he was in-
volved in detecting chromosomal aberrations in children with acute hyperdip-
loid lymphoblastic leukemia using MLPA method (multiplex ligation-dependent
probe amplification). In 2011 he devoted a couple of months to studying
SNP (single nucleotide polymorphism-based) arrays and fluorescence in situ
hybridization in birds at the University of Kent, GB. He completed training in
laboratory spermato-analytical diagnosis at the Veterinary Research Institute
in Brno.

Mgr. Horridk works as a researcher at the Veterinary Research Institute in Brno
and also as a molecular genetist at Repromeda, s. r. o. - the Centre for Assisted
Reproduction in Brno.

Mgr. Horridk is the author and co-author of numerous scientific publications
focused on aneuploidy detection.
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E Vyuziti arrayCGH v preimplantac¢ni genetické diagnostice
{2 a screeningu v lidskych IVF embryi
""" The use of array CGH in preimplantation genetic diagnosis
and in screening of human IVF embryos

Preimplantaéni genetickd diagnostika (PGD) v ndvaznosti na techniky asistované reprodukce predstavuje velmi ranou formu antenatdl-
niho vyetfeni provédénou pfed pfenosem embryi do d&lohy Zeny. PGD je zaloZeno na genetickém vy3etteni poldrnich télisek, biop-
tované blastomery raného embrya nebo skupiny bunék trofoblastu vy33ich stadii embryi - blastocyst. PGD predstavuje alternativu cilené
genetické diagnostiky pro osoby produkujici ve vysoké frekvenci chromozomové abnormdini gamety napf. jedinci s odchylkou od
normdlniho karyotypu (nejéasté|i reciproké nebo Robertsonské translokace) nebo prendsejici mutace v jednotlivych genech zapficinujici
véZnd monogenni onemocnéni. Cilem PGD je pak pfenos zdravych embryi do délohy Zeny.

Metoda arrayCGH predstavuje v souéasnosti $pi¢kovou technologii pro detekci chromozomovych abnormalit b&hem PGD. Array
CGH oproti doposud pouzivané metodé FISH nabizi vySetieni viech lidskych chromozomu a detekci édsteénych chromozomovych ab-
normalit. V porovndni s metodou FISH rovnéZ prindsi vy3si Uspésnost a spolehlivost detekce aneuploidii. Nevyhodou metody arrayCGH
je nemoznost detekce polyploidii a vy33i cena vySetient.

Metodu arrayCGH vyuzivdme pro selekci euploidnich (chromozomové normdlnich) embryi u nosiéb reciprokych nebo Robertson-
skych translokaci, ale je vyuZivéna i u infertilnich pdrd s vy$8im vékem Zeny, s historii opakovanych potratd nebo nedspésnych IVF
cyklo. Technikou arrayCGH jsme doposud provedli PGD u vice nez 1300 blastomer bioptovanych z ranych embryi a u vice nez 400
biopsii trofoblastu blastocyst. Z celkového poétu vysetrenych blastomer bylo 37 % euploidnich a u 63 % z nich byla detekovéna jedna
nebo &asté|i vice chromozomovych abnormalit, zatimco u vysetfenych buné&k trofoblastu jsme zaznamenali pokles vyskytu chromozo-
movych abnormalit. Pfi pouziti PGD metodou arrayCGH jsme rovnéz dosdhli vy33i Gsp&3nosti ot&éhotnéni nez u pdrd bez genetického
screeningu.

Preimplantation genetic diagnosis (PGD) in relation with assisted reproductive techniques represents a very early form of antenatal
examination performed prior to embryo transfer to the woman'’s uterus. PGD is based upon genetic examination of polar bodies,
blastomere biopsy of cleavage-stage embryos or a group of trophoblast cells of later embryo stages - blastocyst. PGD represents an
alternative of targeted genetic diagnosis for individuals producing chromosomally abnormal gametes in high frequency, e.g. individu-
als with aberration from a normal karyotype (mostly reciprocal or Robertsonian translocations) or transferring mutation in particular
genes causing serious monogenic diseases. The aim of PGD is then to transfer healthy embryos into the woman'’s uterus.

Currently, array CGH method represents a state-of-the-art technology for detection of chromosomal abnormalities during PGD.
Array CGH unlike now used FISH method offers examination of all human chromosomes and detection of partial chromosome abnor-
malities. Compared with FISH method it also allows higher efficacy and reliability of detecting aneuploidies. A shortfall of using array
CGH technology is that it cannot detect polyploidies and it is a high-cost examination.

Array CGH method is used for a selection of euploid (chromosomally normal) embryos in carriers of reciprocal or Robertsonian
translocations, but it is also used in infertile couples with advanced maternal age, with a history of repeated miscarriage or failed IVF
cycles. So far, by using array CGH technology we have performed PGD in more than 1,300 blastomeres biopsied from cleavage-stage
embryos and in more than 400 biopsies of trophoblast blastocysts. From a total number of blastomeres analysed there were 37%
euploid and in 63% of them there was detected one or more chromosome abnormalities, whereas in cells analysed for trophoblast
we detected a decline in presence of chromosome abnormalities. In using PGD by array CGH method we have also achieved higher
efficacy of impregnation than in couples without genetic screening.
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