Vliv véku rodicu pri poceti na
zdravi ditete

Antonin Sipek Jr!?2, Vladimir Gregor?3, Antonin Sipek?34

1) Ustav biologie a lékar'ské genetiky 1. LF UK a VFN, Praha i
2) Oddéleni lékarské genetiky, Thomayerova nemocnice, Praha £ 5
3) Oddeleni lékarské genetiky, Sanatorium Pronatal, Praha :
4) Ustav lékafské biologie a genetiky 3. LF UK, Praha
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Demografie a Biologie

vady

* V poslednich dvou desetiletich dochazi k vyznamnym
sociodemografickym zménam v oblasti planovani reprodukce.

* Vyznamné roste zastoupeni matek starSich 35 let a otcu starSich 45
let.

» Geneticka informace potomka je urCena muzskou a zenskou
pohlavni burikou (gametou).

« Gametogeneze probiha u obou pohlavi se zasadnimi odliSnostmi,
oba typy jsou ovsem nachylné k urcCitému typu chyb.

« Teoreticka Cetnost téchto chyb s Casem (vékem) roste.
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Procento rodiéek nad 35 let véku, CR 1985 - 2015
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: Zmeny v procentualnim zastoupeni skupin rodic¢ek

Vrozené

vady podle véku - 5leté skupiny, CR 1985 — 2015
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Vrozené Meiéza a jeji Vyznam

vady

« Mitdéza a meidza jsou specifické typy jaderného déleni eukaryotnich
bunek.

» Meidza je velmi specificky proces, jde o dve ihned po sobé
nasledujici déleni: Meioza | (redukcni déleni) a Meidza Il (ekvacni
déleni).

* Meidzou vznikaji pohlavni burfiky — gamety — s haploidni (n)
genetickou informaci.

* V meidze (profazi ) dochazi k meiotické rekombinaci neboli
crossing-overu.




Mitoza a Meidza

Mitéza
Homologni Sesterske
chromozgomy chromaticy Sesterské chromatidy
ey ' segregujl
2MMAC 2MN2C
Diploidni Metafare Anafice Diploidni
G1 S GE Mitoza )‘ G1
Meioza Sesterské chromatidy
Sesterské Chiazma segreguii v anafaz |
Homologni chrqmzlltid]r a crossing over Segreguji homologni
chromozomy / chromozomy . »

et

‘
o

TG

Diploidni Metatize | anatize1  Haploidni Haploidni

> > > »

G1 S G2 Meidza | Meioza Il

http://web2.mendelu.cz/af 291 projekty2/vseo/print.php?page=1479&typ=html




Duplicated
chromosomes
start to condense

£ 2012 Pearson Egucation, inc

http://www.mun.ca/biology/desmid/brian/BIOL2060/BIOL2060-20/CB20.html
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Zacatek: Puberta

Trvani procesu: cca. 72 dni

Fertilni obdobi: Puberta <> ?smrt?
Pocéet zralych gamet: nékolik set miliard

Nejvétsi riziko: bodové mutace

https://commons.wikimedia.org/wiki/File:Spermatogeneze.jpg

Spermatogeneze

SPERMATOGENEZE
Testis
WY, , Spermatogonie
{
as.xv @) primami spematocyt
.'}: :‘\ prvni meicke déen
23"‘\!) 23'Y'\,,"’ sekundami spermatocyty
7 /7 5\ _
‘"/‘: ‘\ht "-)' ::.: Crune maioticks gaen

L. ‘\. V
23 X 23.X-I23.Y‘.]

\/ \/
v v

.‘ spermatidy
98 Yo

SPERMIOGENEZE

normaini spemie




Zacatek: Prenatalni obdobi

Trvani procesu: desitky let

Fertilni obdobi: Menarche «<» menopauza
Pocéet zralych gamet: nékolik set

Nejvétsi riziko: nondisjunkce

https://commons.wikimedia.org/wiki/File:Oogeneze.jpg

Oogeneze

OOGENEZE

Ovarium

Primami oocyt
v primordialnim folikulu

primami oocyt
46.XX S v rostoucim folikulu
primami oocyt
46 XX ve vétSim folikulu
2ona pelucida

prvni meiotické
déleni ukonceno

sekundarni oocyt
ve zralém folikulu

prvni polové télisko

druhé meiotické
déleni ukonéeno

oplozeny oocyt

druhé pélové télisko
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Rizika oogeneze

vady

« Hlavnim rizikem v prubéhu oogeneze je nondisjunkce, neboli
naruseni normalniho rozchodu chromozomu/chromatid v prubéhu
I/1l. Meiotického déleni.

* Nondisjuknce je proces vedouci k vzniku dizomické/monozomické
gamety a nasledné i aneuploidni zygoty — vede tedy k numerickym
chromozomovym aberacim.

* Riziko nondisjunkce neni v zadnem veku nulové, souvislost
rostouciho veku matky s vyssim rizikem vzniku numericke
chromozomoveé aberace u plodu ale byla jiz nesCetnékrat v literature
dokumentovana.



Syndromy

* Trizomie 21 (Downuv syndrom)
* Trizomie 18 (Edwardsuv syndrom)
* Trizomie 13 (Patauuv syndrom)

 Klinefelteruv syndrom (XXY), syndromy XXX a
XYY

* Trizomie 9, 16, 22 (potracene plody)



Syndromy
PokrocCily vek matky primarne nesouvisi:

* S Turnerovym syndromem (45,X)

« S polyploidiemi

« Se strukturnimi chromozomalnimi aberacemi
(v€etné translokacnich forem Downova
syndromu).

* S chromozomalni mozaikou (vCetneé mozaikou
Downova syndromu)




Rizika - Oogeneze

Risk of Down Syndrome and Other Chromosome Abnormalities in Live Births by Maternal Age

RISK RISK RISK

MATERNAL TOTAL MATERNAL TOTAL MATERNAL TOTAL

AGE DOWN CHROMOSOME AGE DOWN CHROMOSOME AGE DOWN CHROMOSOME
(AT TERM) SYNDROME | ABNORMALITY (AT TERM) SYNDROME ABNORMALITY (AT TERM) SYNDROME ABNORMALITY
25 1in 1,250 1in 476 32 1in 637 1in 323 39 1in 125 1in 81

26 1in 1,190 1in 476 33 1in 535 1in 286 40 1in94 1in63

27 Tin1,11 11in 455 34 1in 441 1in224 41 1in70 1in 49

28 1in 1,031 1in 435 35 1in 356 1in179 42 1in 52 1in39

29 1in 935 1in 417 36 1in281 1in 149 43 1in 40 1in 31

30 1in 840 1in 385 37 1in 217 1in123 44 1in 30 1in 21

31 1in 741 1in 385 38 1in 166 1in 105 245 21in24 21in19

Source: Hecht CA and Hook EB. 1996
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Human aneuploidy: mechanisms and new insights into an age-
old problem

So |. Nagaoka, Terry J. Hassold. and Patricia A. Hunt
School of Molecular Biosciences, Center for Reproductive Biology. Washington State University,
Puliman, Washington 99184, USA.

Abstract

Trnsomuc and monosomic (aneuplord) embryos account for at least 109 of buman pregnancies
and. for women nesnng the end of their reproductive lifespan, the incidence may exceed 509 The
errors that lead to aneuploidy almost always occur m the oocyte but, despite intensive
mvestigation. the underlying molecular basis has remained elusive. Recent studies of humans and
mode] organiams have shed new Light on the complexity of meiotic defects, providing evidence
that the age-related increase in errors in the hmman female is not atmibutable to a single factor but
to an interplay between unique features of cogensasis and a host of endogenous and exogenous
factors.

It has been over 50 years since tmisomy 21 was identified as the cause of Down's syndrome,
mmmgﬁmlmkbawmadmxaldlsmh'mdaMsomabmmamyl* Inthe
intervening half-century. the imp e of oumerical ch lities to neman.
dsessepathnbgyhasbeenweﬂ-docmd(mm@deS) Smdies of live births
conducted during the 1960s and 19705 d that app 1y 0.3% of newbx
infanes were trisonuc of ‘whereas subsequent studies of sp b
idennfied a nmch higher incidence: appumtety.‘iS'o(Tablel) T&mgeﬂm,thﬁe
smdies established aneuploidy as the leading known cause of congenital birth defects and
nuscarrisge and d that most id conceptuses penizh in urere. More
recently, investiganons of gamstes and preimplantation embryos conceived using assisted
reproductive technology (ART, Box 1) have identified ansuploidy as the leading
mdmmmcssﬁlme@amsmhsmkdxussedbﬂm advances in
pret jon genenc d is in ART provide powerful new approaches to the study of
wmloidy (Box2), e us to ine the levels of idy in human embryos
mdwad&ssqnesnmsabundlehﬂmecfummmmlfxmmmfmh
meiosis.

The results from early smadies d that most aneuploidies are due to erTors m
maternal meiosis and that increasing age 15 a powerful ¢ to the
occurrence of aneuploidy’. However, sdies during the past 10-15 years have also
implicated events that occur at the onset of female metosis in the fetal ovary and duning the
prowacted dictyate arrest (Fig. 1). The duration of the division (10 to 50 years and beyond)
(Fig. 1) provides ample opportunity for errors to occur and to accunmilate, which is a feature
that has been the basis of 3 mumber of hypotheses 1o explain the materal age effect (for
exanple. Ref 4). Indeed. the emerzing picture indicates that aneuploidy is not due toa

© 2012 Maczmllan Poblishars Limsved. AL rights resarved
Cormspondance 10 TJH md PAH soyiauolddveased win.ed pathumtiivesmed win sdu.
Compeding interest: statement

The authars declare no conspeting Enamcial msmen.

© 2010 Wileydam, Inc. 8t Dofacts Research Pat A) 85474479 (2010)

International Trends of Down Syndrome 1993-2004:
Births in Relation to Maternal Age and Terminations
of Pregnancices

Guido Cocchi,’ Silvu Gualdi,” Caroline Bower, ]cm H-lllday Bjom junsson, Asa M’relld
Pierpaclo Mutmuqu, Emmanuelle Amar” Madan K. Bakka— Andrea Cormea,” Bermwe Doray,”
Kari Klungser Melve,"” Babalv. Koshnood,™ Daniella Landau,” Osvaldo M. Mutdnnkk * Anna Pnen.m,
Anukka Rntvanm " Ver Ruddock ™ Giocchino Suunu. ” Barbara Sibbald,™ Antonin Slpek
Romano Tenconi,”” Dave Tucker,™ and Giran Annerén
sty Clinko di Padiatria Provendiva e Noonatologia and the Emilia Romagra Regitry of Coamgenial Malformations, Bologna, Naly
’Wm ern Austral an Birth Defects Regs oy, Perth, Australa

*Murdach Childsn’s Resaech Insitute, Vicoria, Australia
‘Swedish Bath Defect Regiatry, Nationa! Soard of Haulth and Welfare, Stackholm and Department of Canstics and Pathology,
Uppsala University, Lﬁp.m, Sweden
Tantre of the Inemational Crearinghouse “for Birth Defects and Resaanch, Rame, haly
"Central East Prance Rogister of Congenital Malomnations, Lyon, France
TEUROCAT Narthem \mhn.nﬁs, Dopartnent of Canetics, University Med k) Centre, Groningen, e Natherlinds
Mopnu.m Atharta (.m“llnux Defacts Program, Alant, CA
*Strasbourg, Prospective Study of Conganita! Mallormatons, Strasbourg, France
Oztedical Bir® Registry of Norway, Norweglan InsStute of Public Heath and Dopartment of Fealth and Primay Heath Care,
Undversity of Bergen, Bergan, Norway
UPark Regaty of Congenial Maliwmations, Pars, Franae
lrae] Birth (elects Survellbnce Program, Bese-Sheva, krael
“lx-pnmxml of Ganatics, Maxican Reglstry and Epideninlogical Surveillance of Congenttal Maltarmations,
Nagional Instaute of Medical Sdence and Nutrition Salvador Zabririn, Mexico City, Mexico
“lwcany Regis ey of Congenital Defacs, Bpideminogiy Unit IRCONR Piaa, Raly
'mgsmu Congenital Malformations, National Institute for Health and Wolfare, Heisinkd, Finlind
National Congenital Aromaly System of England and Waiks, Londan, England
Barth Dodects Registry of Campanda, Berwvento, Maly
Y Alberta Congenital Ancmalies Surveilance Systam, Aerts Halth & Wellness and Department of Clinical Genstica,
Aberts Childron's Hospital, Calgary, Al Canada
YN atdonal Reg ister of Congena el Anamalics of the (.zrm%\bh. Departaent of Medical Cenetics,
Thomayer Univessity Hos pital, Prag e, Czoch Republic
narth East Taly Regiatry of Congenital Malivrmutions, Padows, Maly
HCARIS-Wdzh Congenital Anomaly Kegister, Swanaea, Walks, UK

Reoetved 5 November 2008, Revised 12 Fdbraary 2000, Accegied 16 Fdbraary 200

BACKGROUND: The aim of this study was to examine trends of Down syndrome (DS) in relation 10 mater-
nal age and termination of pregnancies (ToP) in X) registries of the International Clearinghouse for Birth
Defects Surveillance and Research (ICBDSR). METHODS: Trends of births with DS (live-born and stillborn),
ToP with DS, and maternal age (percentage of mothers older than 35 years) were examined by year over a
12-year period (1993-2004). The total mean number of bitths coverad was 1550000 annually. RESULTS: The
mean percentage of mothers older than 35 years of age increased from 10.9% in 1993 to 188% in 204 How-
ever, a variation amony the different registers from 4-8% to 20-25% of mothers >335 years of age was found.
The total mean prevalence of DS (still births, live births, and ToP) increased from 13.1 to 18.2/10,000 births
between 1993 and 2004, The total mean prevalence of DS births remained stable at 83/10,000 births, bal-
anced by a great incresse of ToP. In the registers from France, Raly, and the Czech Republic, a decrease of
DS births and a great increase of ToP was observed. The number of DS births remained high or even

Carm; @ Goram Anacsex, Deypummioe of Goaescs ao0d Pk, Pbishal mime 2 Apel DW= Wioy lrcicemo (wwwozccome
Uzpwals nrvetey $ 1 15 Uppoata, Swedes. ey
Yoai gumsmocr sligemee. us e DOR 103002 ete 20666

8ith Dafects Resoarch (Rart A): Cinlcol ard Moleculr Tevaiology 88:474-479 (2010)




Moznosti prevence

* Doporuceni reprodukce v optimalnim veku.

* Tehotne starsi 35 let v dobe porodu jsou
automaticky razeny do skupiny tehotnych s
vysSim rizikem chromozomoveé aberace — maji
tedy pravo zazadat o invazivni prenatalni
diagnostiku a karyotypizaci plodu bez ohledu na
vysledky screeningovych vysetreni.
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oad Incidence Downova syndromu v CR 1994 - 2015

vady

na 10 000 zivé narozenych Enarozeni B prenatalni diagnostika
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Downuv syndrom v Ceské republice, 1994 — 2015, procento prenatalné
diagnostikovanych a ukonéenych pfipadu z celku
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Indikace k invazivni prenatalni diagnostice
u plodi s diagnostikovanym DS, CR 1992 - 2015
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Rizika - Spermatogeneze

 Hlavni riziko souvisi se vznikem novych genovych
mutaci (bodové mutace).

» Jedna se povetsinou o chyby DNA-polymerazy v
prubéhu replikace DNA (mitoticka déleni
spermatogonii).

« Tato chyba zustava v daném bunééném klonu,
existuje zde tak i riziko opakovani (gonadalni
mikromozaicismus).

* Nektereé typy mutaci mohou prinaset danemu
patologickému klonu i selek€ni vyhodu.




Syndromy

* Typickym prikladem choroby s prokazanym
negativnim ucinkem pokrocilého veku otce je
achondroplazie (mutace FGFR3 genu).

* Riziko bylo popsano i pro syndromy Apert,
Crouzon/Pfeiffer, Muenke, Costello a Noonan, dale
napriklad MEN2B aj.

* Noveé mutace davaji obecne za vznik i velmi vzacnym
syndromum (Kabuki, Boehring-Opitz aj.), jejich vliv se
muze projevit i rozvojem komplexnich
neurovyvojovych poruch.




Rizika - Spermatogeneze

@ © 2009 Nature America, Inc. All rights reserved.

LETTERS

Activating mutations in FGFR3 and HRAS reveal a shared
genetic origin for congenital disorders and testicular tumors

Anne Goricly!, Ruth M S Hansen!, Indira B Taylor!, Inge A Olesen?, Grete Krag Jacobsen?, Simon | McGowan®,
Susanne P Pfeifer’, Gilean A T McVean®, Ewa Rajpert-De Meyts® & Andrew O M Wilkie!

Genes mumed in congemlal mlliovmanon syndromes are
, but the causative
gennllne and somatic mumiom occur in separate cells at
different times of an organism’s life. Here we unify these
processes 10 a single cellular event for mutations arising in
male germ cell;nm show a paiamal age eﬁed’ Scnenmg
of 30 sp
in17 genﬁ ldemrﬁ:d 2 mutations In FGFR3 (hoth 1948A>G,
encoding K650E, which causes thanatophoric dysplasia in
parallel

or to differentiate through a serles of mitotic and metotic divisions,
leadtng to mature sperm?". Among paternal age-effact mutations, the
properties of the 755C>G transversion n FGFR2 (3 cause of Apert
syndrome)'¢ have been Investsgated tn most detall. A quantitative
assay showed that the mutatson level 1s elevated (10-%-10-4) in the
sperm of many healthy men compared to the background germitne
rate, and Increases with age?!. However, the mutation levels are usumally
distributad very unequally between the two FGFR2 alleles, 2 pattern
that is Inconststent with the notlon that the mutatsons origtnate from

the and 5 in HRAS.
sequencing of sperm DNA showed that levels of the FGFR?

many errors during Instead,
rare initial mutations could become enriched because of a selective

mutation increase with paternal age and that the i
spectrum at the Lys650 codon is similar to that observed

in bladder cancer™®. Most locytic seminomas show
increased immunoreactivity for FGFR3 and/or HRAS.

We propose that paternal age-effect mutations activate a
common ‘selfish’ pathway supporting pmlliennon in the testis,

leading to prog) clonal of the mutant
spermatogonia and accounting for the allelic skewing and paternal
age effect?’ 22, putative FGFR2-mutant clones have been observed In
normal testes, as predicted™. Additional analyses of sperm and tes-
tes for 2 different Apert syndrome-assoctated FGFR2 mutation?425,
aswell 3s an FGFRI mutation that causes achondroplasta®-2%, support

leading to diverse in the next
fetal lethality, and cancer

germiine potnt tn humans occur at average
rates of 4-160 x 10-% per nucleotide; tend to be paternal In
origin, with 2 male-to-female mutation ratio of between 2:1and 7:1;
and show only 2 modest effect of parental age on mutation rate®-*.
However, 2 different pattern Is evident In some congenital disorders,

ashared mech: for the origin of paternal age-effect disorders.
The proposed clonal expanssons of spermatogonia are reminis-
cent of the action of oncogenes in neoplasta; consistent with this,
somatic FGFR2 1dentical to th g Apert synd:
are frequent 1n endometrial carcinoma™- . We therefore proposad
that the mutant clones in the testss might themselves progress to
testicular tumors®!. Previous attempts to identify FGFR2 of FGFR3
mutations tn common testicular germ cell tumors (seminomas and

which arise from specific potnt that are two to th d

of magnitude more common than expected. The causative mutations
nearfy always originate from the healthy fathers (male-to-fernale ratto
=>10:1), who, on average, are 2-6 years okier than the popalation mean.
We term mutations with these collective properties‘paternal age-effect

- the best- iples occur In the genes FGFR2,
FGFR3, HRAS, r'nwu deFTISanunl-ry‘l'nNel P15 mnall
cases the and encode missense

substitutions with gain-of-fanction properties.
The pathological basss of paternal age-effect mutations needs to be
explained tn the context of normal spermatogenests, )n whld) pmgeny

yielded negattve results?**%; however, these tumors
occur predominantly in young men (aged 25-35 years) and arise
from a fetal precursor state™, which ts difficult to reconctle with
the proposed origin of paternal age-effect mutations. Here we have
e a rare type of testicular germ
cell tumor with a later mean age of onset (-~ 54 years). These tumors
present as stow-growing, well-circumscribed swellings that rarely
metastastze and are thought to originate from the adult spermato-
gontal lneage*”.
We sequenced mutation hot spots in fibroblast growth factor recep-
tor, gena (FGFRI, FGFR2and FGFR3) 1n 30 spermatocytic ssminomas

of diplosd stem cells havea ch

y Table 2) and found the Identical 1948A>G transition

“Weatherall Institute of Moleculsr Medicing, Unwarsity of Cdord, John Mc e H

, Copenhagen Univarsty Hospital 'R \Q) Copané
Oror, LR, Comspariarce

al, Onford, UK. “Deparimant of Growth & Repeoduction and *Dapartment of
Competionl Blogy Rasaech Creup and “Dsgastmint o Staisics, Univrsty

mA 0. l-‘lkaﬁhuﬂ\l Amem.ox.ac.
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New evidence for positive selection helps explain the
paternal age effect observed in achondroplasia

DeepaliN. Shinde'!, Dominik P. Eimer2’, Peter Calabrese', Jérdme Boulanger, Norman Arnheim’!

and Irene Tiemann-Boege?*

*Molecular and Computational Biology Program, University of Southern California, Los Angeles, CA 50089, USA,
ZInstitute of Biophysics, Johannes Kepier University, Linz 4020, Austria and *Cell and Tissue Imaging Core, Centre
National de la Recherche Scientifique, Institut Curie, Paris 75005, France
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There are certain de I

d with ic disorders whose { rampcrgon-

eration are orders of magnitude higher than the

h
lyin

the male germ line and older men have a higher probability of havlngan affected child than younger ones, known
as the p:lpmal age effect (PAE). The classl ofa ic disorder exhibiting a PAE is achondroplasia,

il ly by a singl: leotide substitution (c.1138G>A) in FGFR3. To elucidate what mechan-
isms mlgm be drIvIng the high frequency of this mutation in the male germline, we examined the spatial distri-
bution of the ¢.1138G>A substitution in a testis from an 80-year-old unaﬂochd man. Using a technology

based on bead-emulsion amplification, we were able to

les in 192 individual

pleces of the dissected testis with a false-positive rate lower than 2.7 x 107%. We obsonmd that most mutations
are clustered In a few pieces with 95% of all mutations occurring in 27% of the total testis. Using computational

simulations, we rejected the model p gan rate per cell division at this nucleotide site.
Instead, we determined that the obscrvsd ion distribution fits a i lection model, where mumt
spermatogonial stem cells have a proliferati dh over d cells. Combined with data on

other PAE i our It tthe idea thaltho PAE, iated with a ber of Mendelian disor-

ders, may be explained primarily by a selective mechanism.

INTRODUCTION

For certain congenital disorders, it has been observed that the
probability of having an affected offspring increases exponen-
tially asa function of the father's age (reviewed in 1-3). This pa-
temnal age effect (PAE) was already obscrved a century ago fo{

reviewed I 5.6), but most de novo ACH cases (97%) arc
caused by a transition mutation (c.1138G > A) associated with
the p.gly380arg amino acid change in the protein’s transmem-
branc domain (7.8). This amino acid change lcads to an upregu-
lation of FGFR3 intmcellular signaling (reviewed in 6.9.10).

achondroplasia (ACH) (MIM# 100800), which is
ma dommam fashion and 1s the most common form of dwarfism

d with disproportionate short stature. Extensive ana-
lyses of the birth incidence of achondroplasia showed that un-
affected fathers in their fifties are 10-fold more likely to have
offspring witha de novo ACH mutation compared with unaffect-
cd fathers in their twenties (4). Different mutations in the fibro-
blast growth factor receptor 3 (FGFR3) gene have been linked to
ACH (p.gly375cys and p.gly380arg) (references within and

The incid for new dic) ACH cascs is approximately
onc out of 15000-30000 kive births (11.12), making the
¢.1138G>A mutation onc of the highest reported mutable
sites in the human genome. This is consistent with studics on
sperm. where the average frequency for new ACH mutations
in 117 healthy unaffected men (ages 18—80) has been estimated
tobe ~1 out of 35714 (range 1 out of 42 857 to | out of 2564)
(13). In a much smaller study (men aged 30-65 years), the
frequency ranged from 1 out of 25 000 to 1 out of 8000 (14).

*To whom d should be addressed at: Institute of

Johannes Kepler University, Gruberstrasse, 40+44, Linz 4020, Austria.

Td +43 73224687620; Fax:+43 73224687563; Email: irene. tiemannfajku.at
*The authors wish it to be kaown that, in their opinion, the first two authors should be regarded as jomt First Authors.




Moznosti prevence

* Reprodukce v optimalnim veku

« Cilené molekularne geneticke vysetreni plodu je
prakticky nemozné — nelze jej zacilit na konkrétni
gen, pokud jiz nejsou u plodu pritomny fenotypoveé
projevy urciteho monogenniho onemocneni.

* Molekularne geneticka vysetreni v gravidite jsou
obecné provadena velmi zridka a v naproste vetsine
pfipadu na zakladé pozitivni rodinné anamnézy.




Podil jednotlivych metod pfi prenatalni diagnostice
v Ceské republice v roce 2015

m Ultrazvuk

m Cytogeneticka
vysetreni

® Molekularne
geneticka
vysetreni




Obecné shrnuti

* Reprodukce v optimalnim veku ma z hlediska
minimalizace genetickych rizik jiste velky vyznam.

* Vekove omezeni pro darce a darkyne gamet.

« Cilené vysetreni plodu ma vyznam pouze u
vekoveho rizika ze strany matky a spocCiva ve
vysetreni karyotypu plodu.

« V pripade tehotenstvi po IVF s vyuzitim darovanych
vajicek je pro vypocet rizika podstatny vek darkyne —
nikoliv tehotne.
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Clanky a prezentace
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n Vybrané publikace
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Vrozené vyvojové vady

Informaéni portal o vrozenych vadach a jejich vyskytu v CR

= Hlavni ™ Autori ™ O strankach ™ Odkazy ™ Spoluprace

Hlavni - Program primarni prevence

Program primarni prevence

Obecné informace Informacni materialy Dokumenty a odkazy

Alkohol a téhotenstvi

Genetické poradenstvi
Infekce v téhotenstvi

m Seznam genetickych
pracovist
m Dokumenty ke staZeni

m Informaéni broZurky o
genetice

m UZite¢né odkazy

Poslani projektu
Informace pro uditele
Autorsky kolektiv
Podpoite nas odkazem

Koureni a téhotenstvi

Leky v téhotenstvi
VyZiva a téhotenstvi

Vitejte na strankach projektu Primarni prevence vrozenych vyvojovych vad. Néktera z rizik
téchto vad jsou totiZ do jisté miry ovlivnitelna a da se jim dobfe predchazet. Ma proto smysl se
touto problemtikou podrobnéji zabyvat. V této ¢asti stranek obecné najdete fadu textd a dal3ich
materiall, které informuji 0 moZnostech prevence vrozenych vyvojovych vad. V pripadé potieby
muZete uvedené autory projektu samoziejmé kontaktovat

&
K\
g e

Primarni prevenci vrozenych vyvojovych vad je takeé vénovan program Mysli na mne véas.
Program byl wytvofen za finanéni podpory Ministerstva zdravotnictvi CR v ramci dotaéniho
programu NPZ PPZ 10032 s ndzvem - Mysli na mne v&as, hlavni feSitel Statni zdravotni Gstav.
Na realizaci programu jsme se Statnim zdravotnim Ustavem spolupracovali a navrhli jsme
odborné texty - letak a plakat - uréeny do ambulanci terénnich gynekologd a praktickych
|éakaru pro déti a dorost.
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Narozeni zoraveno ditéle jo nejurasndgiam okamiiem v 2vomd rodidl. Je vidy spojenc s olekavanim,
nadéi ake | 5 obavami. S obavam: z foho, 2o 51 At na svit prinese odchylky, kera vaniine v duslediu
sboormainiho vyvoje v manting tle od oplozen] &l k porod, & KMEmU Razyvame wozenou Wyojovou
vadoy

V s0uasnost je &2 10 % vrozenych visd U 081 ZD(S0BENs ZEvivimi pOaminkami, Kiené jsou ovintens
a jejich negatvnimu vivu 2e tedy pfedchazet Pleviinou ast 2 nich fvofi

« nespravny Zvotni styl rodidy (konzumace alkohol, koufeni a jne Skodliviny);
« ruznd infekini onemocnéni thotné Zeny.
~mxmmm¢mwmmmmmmmn
« chronicka onemocnénl $8hotné Zeny a jejich 16Eba (leky)

déaditng - pou ziskand od jednoho nebo obou roditl,
Existuyl vEak rizné mmmm-mm 10 dle neznamend. 2e so vidy
O moknych rizicich je vhodné se poradit 8 itkafem (genetikern)

U phibliinég 60 % wrozenych vad zustavagl stale neznameé pliginy a ty jsou neovilvnitaing, ale
primami prevenci ize | nékderym 1émto plipadum Seit. Neoviivnitelnd rizika bere na sebe Elovek
okamdikemn zrozeni

O maximaini snizen rzika vaniu vrozané vyvojové vady nebo genatického onemacnéni u plodu
joitd prod vzrikom mmmvmmiumm primami prevence wrozenych

vad. Mezi metody primam| prevence pathl: (tzv. mutagennich, -
@ Infektnich vini na budouct mathu rodde;
(vZajemna ndormace o 2aravotnim stavy a2 vrazenych vad ¢ géditnyeh

doporuteni oncepce
voiniho stavu pannen(. podetl v optimainim véku aj.

Je velny olielné. aby budouct rodite znal molné rzikove fakiory. kieré mohou zvySovat rziko
wozendé vady V urtitych pfipadech je modné riziko sni2it nebo odstrant. Primami pravence viak
nemile vzniku viozend vady zabranit vidy. Proto k odhalen| viozenych vad existuje jedté moZnost
provedeni riznych t2v. screeningovych testy, ultrazvukovych vydetfeni a pfipadné | cllené prena-
taini diagnostiky v pribéhy tdhotenstvi. Poradie se vidy se svym oletfujicim gynekologem.

.....

mmlmuay

Na webovych strankach Statniho 2dravoiniho ustavu (SZU) www.s2u.c2 8| mudete 2kontroloval
nékierd vade rzskove fakiory 2votnine stylu a onentadné | vad denni piijem kyseliny kstové - projekt
Mysd na mne vias
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Veorens Zdroje dat

vady

Data pouZita v prednasce

Data o narozenych - zdroj: UZIS CR
Data o prenatalné diagnostikovanych pfipadech: SLG CLS JEP

Diagnézy: Chromozomové aberace, NTD, AWD




Podékovani

Zaverem by autori radi podékovali vSem

osobam, ktere se podilely, podileji nebo

budou v budoucnosti podilet na procesu

reqgistrace vrozenych vyvojovych vad na
tzemi Ceské republiky.

Bez jejich peclivé a trpelivé prace by
vybudovani registru na svetove urovni
nebylo nikdy mozne.
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