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Variabilita heterochromatinové oblasti lidského
chromosomu 9 z evolucniho a klinického hlediska
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Heterochromatinoveé varianty

 Oblasti konstitutivniho heterochromatinu jsou
typické predevsim pro chromosomy 1, 9, 16 a 'Y

» Alternativni usporadani téchto oblasti je dlouhodobé
povazovano za klinicky nevyznamnou variabilitu

» Jako variabilni jsou tyto oblasti dlouhodobe
oznacovany v mezinarodni nomenklature (ISCN)

» Nékteré odborné organizace (E.C.A.) nedoporucuji
uvadét nalezy téchto variant do vysledku pro kliniky
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Varianty a satelitni DNA

« Alfa-satelitni DNA: monomer 171bp, centromericka oblast vSech
lidskych chromosomu

» Beta-satelitni DNA: monomer 68bp, centromericka oblast chromosomu
1,9, 13,14, 15, 21,22aY

« Gama-satelitni DNA: monomer 220bp, pericentricka oblast
chromosomu 8, XaY

« |-satelitni DNA: monomer 25-48bp, zejména pericentromericka oblast
chromosomu 3, 4, 13, 14, 15, 21,22 aY

*[l-satelitni DNA: monomer Sbp, zejména heterochromatinova oblast 1q a
16q, dale pericentromericka oblast chromosomu 2 a 10

* [ll-satelitni DNA: monomer 5bp, oblasti 13p, 14p, 15p, 21p, 22p, a
heterochromatin v oblastech 1q, 99 a Yq
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Pan troglodytes vs.
Homo sapiens

e 48 XX/XY vs. 46,XY/XY

* Lidsky chromosom 2 vznikly fuzi
chromozomu 12 a 13 (2a a 2b).
 Pericentricka inverze na
chromozomech:
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Pan troglodytes vs. Homo sapiens
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HSA 9 - PTR 11 Homologie

Human/ Pan
common
FIRIA ancestor HSA9
RP43-163C1-- === meees S o ® RP11-259A5
<SR U —
D @ pericentric heterochromatin | ® RP11-259A5
“ inversion expansion
RP43-156H15 - | e - .-
centromere deletion and
repositioning insertion ®RP11-507D14
at the breakpoints
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Mozna asociace

Downulv syndrom u potomka

de fa Chapefie et déti s vrozenymi vadami
al., 1974

Boué et al., 1975 reprodukéni porucha
Fuenmayor et al., - o
1981 ektodermalni dysplazie

schizofrenie

eprodukEni porucha

Serra et al., 1990

riziko Downova syg

Uehara et al., 1992

Lee et al., 1998

Kunugi et al., 1999

Baltaci et al., 1999

Miyaoka et al., 1999

moziQva cys taa& i

Wan et al., 1999

heNgatologické abnormality

vrozene vady u deti

oduké&ni porucha u muzi

vrozena vada srdecni

sterilita / infertilita

primarni sterilita

Zzadna, popsany déti s
vrozenymi vadami

Udayakumar et al.,

2009

akutni myeloidni leukémie

Stanaojevié et al.,
2000

Goldenharuv syndrom

Abkas et al., 2010

kraniofacialni dysmorfie,
malformace genitalu

Keung et al., 2003

akutni leukémie

Yeong et al., 2010

déti s riznymi vyvojovymi
vadami
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International Jourmal of Urology (2006) 12, 984-989
A case-control study identifying chromosomal
polymorphic variations as forms of epigenelic Original Article
alterations associated with the infertility phenotype
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Is there a possible correlation between chromosomal
variants and spermatogenesis?
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Pohled cytogenetiku na
problematiku variant

Chromosomal
Region

Percentage of Participants

Responding “Yes”

Consider Would

Heteromorphism  Report

226 respondentu,

Prominent acrocentric

prakticky vyhradné z USA

short arms 9 36
Prominent acrocentric
satellites 95 26
Double acrocentric satellites 95 33
Increased acrocentric stalks 95 24
Double acrocentric stalks 95 33
inv(1)(p13q21) 46 86
inv(2)(p11.2q13) 51 95
inv(3)(p11.2q12) 46 84
inv(3)(p12q12) 33 91
inv(3)(p13q12) 28 95
invi5)(p13ql3) 27 97
Linv(9)(p12q13) 386 75 |
inv(10)(p11.2q11.2) 35 91
inv(16)(p11.2q12.1) 47 89
inv(Y)p11.2g11.2) 50 95
L1.9.16 or Ygh+ or gh— 971 24t |

* CyRC indicates Cytogenetics Resource Committee.
t Participants responded virtually the same for each of these regions.

centromere, 6

Other regions reported by multiple participants: increased size of any
h+, inv(9)(p11q12), 9ph+, 18gh+, inv(19)(p12)(q13.1)
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Molekularne
cytogeneticky
pristup

Specificka kombinace 3 sond

. 5 Pouzivané bakterialni klon

RP11-45022: chr9:41,665,371-41,867,393
(202,023 bp)

RP11-211-N8: chr9:46,791,317-46,947,612
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Darkyné oocytu, 25 let
46,XY,9gh+.,inv(9)(p12gq13)
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Darkyné oocytu, 28 let

46.XX.der(9)dup(9)(p12)inv(9)(p12913 !



Darkyné oocytu, 28 let

46 XX, der(9)dup(9)(g12921.12)



» Heterochromatinové varianty chromosomu 9 jsou ¢astym nalezem pfi
rutinnim cytogenetickém vysetreni.

» Dosud publikované studie zvazujici moznou asociaci téchto variant s
riznymi patologiemi (napf. neplodnosti) nepfedstavily bezvyhradné
vysvétleni mozné kauzality.

 Vzhledem ke komplikované stavbé ruznych (sub)variant na molekularné
(cyto)genetické urovni, muze byt popis konkrétni varianty v klasickém
barveni velmi aobtizny, ne-li nemozny.

» Aktualni klinicka otazka je spiSe nez na prukaz moznych asociaci
zaméfena napfiklad na darce pohlavnich bunék (otazka pfipustnosti
Castych, ale i extrémnich variant).



Podekovani

- Laboratornim pracovnikum i Iékafum obou pracovist za
pomoc se zajiStovanim a transportem vzorku

 Vedeni obou pracovist za vstricny postoj k vyzkumnému
projektu

 \VSem vySetifovanym osobam za dobrovolny souhlas s u¢asti
ve studii.

Studie vznikla v ramci projektu " Molekularné cytogeneticka charakteristika
variant heterochromatinove oblasti lidskeho chromozomu 9" (GAUK ¢. 5665312)



i
[

; B BB
; 55 R

MUDr. Antonin Sipek jr.
UBLG 1. LF UK a VFN
antonin.sipek@Ifl.cuni.cz



i

1. LEKARSKA FAKULTA sl o

UNIVERZITY KARLOVY:V. PRAZEL -t s, &




