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material
jader eukaryotnich bun¢k;
nukleoproteinovy komplex
tvoreny DNA vazanou na
histony a dalsi bilkoviny. V

nedélicim se jadru lze
rozlisit kde

probihd transkripce, a
Ktery je
transkripéné inaktivni.



skupina basickych
bilkovin v jadie eukaryotnich bungk, ¢
kde vytvareji reversibilni komplexy s
DNA. RozliSuje se pét typa histond:
H1, H2A, H2B, H3 a H4. Histony
H2A, H2B, H3 a H4 tvoii vzdy ve
dvou kopiich oktamery, kolem nichz
se obtac¢i dvojSroubovicova DNA,;
tento Utvar se nazyva nukleosom.
Histon H1 je pfitomen v mensim
mnozstvi nez ostatni histony, a ackoli
je téz vazan na DNA, neni soucasti
nukleosomil. Histony se tak podileji
na usporadani DNA v eukaryontnim
chromosomu do vilakna vyssiho radu.
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Chromatinové meziprostory

Nature Reviews | Genetics
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Struktura chromatinu a jederné procesy
Pozdn¢ a Casné se replikujici chromatin

Replika¢ni ohniska

Nature Reviews | Genetics

T. Cremer group, Munich




Nuclear compartments:

Nucleolus
Splicing speckles speckles
Cajal bodies

PML bodies

SNRNP

Cajal

Bodies
. Roles of snRNPs

-.' U1l snBNP binds 5 splice site
—@@. * V2 snRNP bin
U4/U6 snRNP

paired. U is ¢

L]
oy W
n i -
193
|I.. E
'-.___]Il_

US snRNP con

site

- form=tri-snRMP complex with
U4 /U6




DNA repair foci




Nuclear and cytoplasmic bodies involved in snRNP
assembly.
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Typy chromozomu: meta-
submeta-, akrocentrické
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Transcriptome map (Caron et al.,2001)




HSA 18 and 19 (positioning and gene density)
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TELOMERES
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IS composed of two
subunits,  Telomerase Reverse
Transcriptase (hTERT, the 'h" is for
human) and hTR (Telomerase
RNA). These two subunits are coded
for by two different genes in the
genome. Using hTR template,
hTERT can add a six nucleotide
repeating sequence, 5-TTAGGG to
the 3' strand of chromosomes. This
repeating TTAGGG sequence is
called the telomere. The template
region of hTR is 3'-CCCAAUCCC -
5.
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prepis, biosynthesa fetézce RNA podle templatového fetézce
DNA, ptricemz jednotlive nukleotidy jsou piipojovany na zakladé
komplementarity (viz base nukleovych kyselin). Kli¢ovym enzymem této
synthesy je RNA-polymerasa. Transkripce probiha ve tiech stupnich: a)
(zahajeni), kdy se RNA-polymarasa vaze na specifickou sekvenci DNA (viz
promotor) a piesunuje se k mistu, kde zac¢ina vlastni synthesa; b) , kdy
se RNA-polymerasa posunuje podeél fetézce DNA, uvolinuje kodujici fetézec a
podle templatového fetézce postupné synthetisuje novou RNA tim, ze na volnou
3"-OH skupinu ribosy ptipojuje komplementarni nukleotidy, jejichz donorem
jsou nukleosidtrifosfaty; vznikajici RNA se postupné uvoliuje od komplexu s
DNA a dvojity helix DNA se samovoln¢ obnovuje; c) (ukonceni
synthesy a dplné uvolnéni RNA) je signalisovano zvlastnimi sekvencemi ve
struktuie DNA, které jsou rozpoznavany bilkovinami, tzv. termina¢nimi neboli p
(ro) faktory. Rizeni transkripce jednotlivych gent patii k nejdalezitjsim
mechanismim regulace enzymove aktivity a

diferenciace bunék.




Polyadenylace
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Transcription unit
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Alternative Splicing

The same pre-mRNA...
exon orderis ALWAYS preserved!
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...can make many different mRNA transcripts
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...and many different proteins

Alternative splicing is a form of
epigenetic _mechanism  that
enables a single gene to give rise
to multiple, differentially spliced
versions of a protein, increasing
complexity without a change in

the genome.
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SC35/DAPI

Faktory sestiihu jsou v SC-35
doménach, dale snRNP U1-U6 jsou
soucasti faktoru sestifihu SF2/ASF
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MHC on HSAG

\olpi et al., 2000




Active / inactive chromatin
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Brown et al. [51-53]
3D FISH (glutaraldehyde)
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Chromosome prepared using FISH technique

Chromosomal
DNA




Bartova et al., 2002




Genes In humanembryonic stem cells
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Transcriptome map (Caron et al.,2001)




Enterocytic cell differentiation and
[ANTI-RIDGE
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FIBRILARNI CENTRUM (FC):

zodpovida za zmény v bunécne aktivité

DENSE FIBRILAR COMPONENT (DFC):
misto syntézy ribozomalnich podjednotek

GRANULAR COMPONENTS:
ukotvuje DFC a FC

Tvorba ribozomu je komplexni proces zahrnujici
transkripci 45S prekurzoricke rRNA, jeji
vyzravani, modifikaci a asociaci s ribozomalnimi
proteiny a 5S rRNA, ktera se syntetizuje mimo
jadérko. Wzravani rRNA probiha v procesomu,
ktery obsahuje mnoho komplexti a SARNA
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Epigenetics of Nucleoli
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Differencies between epigenetics of nucleoli and surrounding chromatin

Fibrillarin / Chromocenters
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MEF cells




transmission
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Experiments: Petra Sehnalova




HP1b interacts with UBF
FRET analysis
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