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Figure 9.27 Intrinsic terminators include palindromic
regions that form hairpins varying in length from 7 to
20 bp. The stem-loop structure includes a G-C-rich
region and is followed by a run of U residues.
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ds forms
of nucleic

acids

Forma tocivost bp/turn  rotation/bp prumer
ds
A R 11 34,7° 2,3 hm
B R 10 43,0° 19 nm
Z L 12 30° 1,8 nm
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Figure 18.7 Histone-depleted chromosomes consist
of a protein scaffold to which loops of DNA are
anchored. Photograph kindly provided by Ulrich K.

Laemmli.

supercoiling /s
(nadsroubovicové
)

» pozitivni - previnuti
dvojsroubovice, utéshuje
strukturu

* negativni - strukturu
uvoliuje, snizuje rotaci/1
bp, mistné naruseni
parovani bazi
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Figure 18.9 The sister chromatids of a mitotic pair
each consist of a fiber (~30 nm in diameter)
compactly folded into the chromosome. Photograph

p r. O .I. e i ny kindly provided by E. J. DuPraw.
chromatinu
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1. droven chromatinu -
n u k I eo z o my Figure 19.21 In a symmetrical model for the

nucleosome, the H3,-H4, tetramer provides a kernel
for the shape. One H2A-H2B dimer can be seen in the
top view; the other is underneath.
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1. droven
chromatinu
hukleozomy

Figure 19.4 The nucleosome may be a cylinder with
DNA organized into two turns around the surface.

Figure 19.3 The nucleosome consists of
approximately equal masses of DNA and histones
(including H1). The predicted mass of the nucleosome
is 262 kD.
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Figure 19.18 The 10 nm fiber is a continuous strin
of nucleosomes.

1. droven
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nukleozomy

10 nhm - ..beads on string”
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1. droven chromatinu
nukleozomy

Mononucleosomes Trimmed nucleosomes Core particles
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histon H1

Figure 19.3 The nucleosome consists of
approximately equal masses of DNA and histones
(including H1). The predicted mass of the nucleosome
is 262 kD.
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Figure 18.B Matnx-associated regions may be
identified by characterizing the DNA retained by the
matrix isolated in vivo or by identifying the fragments
that can bind to the matrix from which all DNA has
been removed i vivo,
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vyhleddvani MAR-vazebnych
proTeinfl 26

GFP  randomcDNA terNOS
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MARs

(matrix attachment regions) také

SARs (scaffold attachment
regions)
- ukotvuji oblasti kolem

kédujicich oblasti (funkénich
genuf k bilkovinné matrich
chromosomu nebo jaderné
matrix interfdzického jddra

AT bohaté, rozpozndvany
topoizomerazou II

vzddleny vzdjemné 3kb az
100kb

MAR sekvence pobliz transgenu

zvysuje expresi az o dva rady,

snizuje variabilitu exprese mezi

v souboru nezgvislych
transformantu

27
genome is a

collection of
loops)

LBARS

(loop basement attachment
regions)

- stalejsi, udavaji .adresu"
kazdému genu

- organizuji genom do
velkych smycek
(vzdalenost 20kb az
100kb)
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vliv MARs na transgeny

Transgene

Cloned MAR Cloned MAR

Indepenc;len’r
Inactive Euiniln

NN NRNN NN, NNNNNN 5 AT
E o S SO SR SRR s RNNNN LR L LOEEN

organization of chromatin into active and inactive loop domains and the formation of

Figure 1. Madels depicting the
d bar) to form

independent transgenic loop domains. A, MAR sequences (open boxes) interact with nuclear matrix fiber (fille
two loop domains. The active domain is depicted as an 11-nm nucleosome fiber and the inactive domain as a 30-nm fiber

formed by supercoiling of the 11-nm fiber. B, An independent domain formed by the integration of MAR-flanked transgene

into the inactive domain.
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Chromatin modification and 30
remodelling

- aktivné transkribujici chromatin obsahuje
hyperacetylované histony a je senzitivni k DNdzeI

- vzddlenosti mezi nukleozomy jsou kratsi v aktivnim
chromatinu

- chromatin ma represivni efekt na genovou expresi

- metylace DNA je spojena s transkripéni inaktivaci

Lucie Perr Institute of Experimental Botany, Academy of Sciences of the Czech republic
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1. kovalentni posttranslacni
modifikace chromatinu

dynamickd preména chromatinu

+ linker histon
(H1) ma zasadité amino i karboxy-konce a
interaguje s histony i s DNA
phosphorylace H1 na zacdtku mitozy, pozdéji
reverze

vztah k preméné chromatinu (? afinita k
chromatinu/DNA?)
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1. Covalent posttranslational
modification of chromatin

Figure 19.24 The globular bodies of the histones
are localized in the histone octamer of the core
particle, but the locations of the N-terminal tails, which

carry the sites for modification, are not known, and
could be more flexible.

* nucleozomdlni histony




Figure 19.25 Acetylation of lysine or
phosphorylation of serine reduces the overall positive
charge of a protein.
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1. Covalent posttranslational ..
modification of chromatin

- nhucleosomal histones

Acetylace

otevird chromatinovou strukturu celych domén a ovliviiuje velké
mnozstvi nukleozomu, brdni tvorbé vyssich drovni chromatinu

ADP ribosylace

molekula podobnd ssDNA miZe lokdIné narusit strukturu
chromatinu

Ubiquitinylace
peptid (76 aa) oznali protein k degradaci
? ztrdta nukleozoml v aktivné transkribovanych genech

Metylace
Il histonl, zadné zndmé strukturdlni zmény
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Kovalentni posttransla¢ni modifikace
chromatinu v priabéhu bunécného cyklu

Histone modification and transcriptional competence

H1 hyperphosphorylation
H3 phosphorylation

- - O'h od.fr t_
MitOSIS (M) er medifications lost
H4  hyperacetylation
H2A ubiquitination /.——\‘
H2B ADP ribosylation

GAP (G2)
GAP (G1)

DNA Synthesis
(S) Phase

H4 diacetylated, phosphorylated
H3 diacetylated

H2A phospherylated

H1 phosphorylated

Fig. 3.3 A cartoon of the cell cycle showing the major changes in histone modification
associated with each stage.




3/

Kovalentni posttranslacni modifikace
chromatinu a diferenciace

Zmény v acetylaci histonl duleZité pro ustanoveni stabilni
aktivity nebo inaktivity genu v prubéhu vyvoje (zejména
rand stadia - embryogeneze) a zachovani epigenetického
vtisku

Po replikaci musi stejné modifikované proteiny vytvozit
nukleozomadlni strukturu na obou dcerinych chromatidach
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2. nucleosome positioning

Figure 19.31 Translational positioning describes the
linear position of DNA relative to the histone octamer.
Displacement of the DNA by 10 bp changes the
sequences that are in the more exposed linker regions,
but does not alter which face of DNA is protected by
the histone surface and which is exposed to the
exterior. DNA is really coiled around the nucleosomes,
and is shown in linear form only for convenience.

"Turns 3—4 in linker region
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Figure 19.37 RNA polymerase displaces DNA from
the histone octamer as it advances. The DNA loops
back and attaches (to polymerase or to the octamer)
to form a closed loop. As the polymerase proceeds, it
generates positive supercoiling ahead. This displaces
the octamer, which keeps contact with DNA and/or
polymerase, and is inserted behind the RNA
polymerase.

RNA polymerase advances

DNA is displaced from octamer and forms closed loop

Torsion ahead of RNA polymerase displaces
octamer, which reinserts behind polymerase

nukleozomy v

prepisovanych genech

Figure 19.35 RNA polymerase is comparable in size
to the nucleosome and might encounter difficulties in
following the DNA around the histone octamer.

Nucleosome RNA polymerase

300 kD 500 kD
6 X 11 nm 14 X 13 nm
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3. DNA methylation
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Komplexy zajist'ujici zmény

chromatinu 45

* ATP-dependentni (chromatin remodelling
complexes)
- energie z hydrolyzy ATP, lokadlni naruseni ¢i zména
chromatinu

+ komplexy histon acetyltransferaz a histon
deacetyldz (chromatin modifying complexes)

- stuperi acetylace histont reguluje transkripéni aktivitu
gendl
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Funkéni chromatinové

) 46
domény

Strukturdlni domény Funkcni domeny

smycky tvoreny MARs fe nezavusile
domény genové exprese

strukturdlni zmény
chromatinu v doméné
nastavaji pri indukci
exprese genu dané
domény

nejsou shodné s funkénimi
doménami, i kdyz Casto
vymezuji oblast transkripce
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Positional effect 47

Premisténim aktivniho genu v ramci genomu muze
dojit k zablokovdni jeho exprese (nesprdvna
interakce regulaénich proteint s promotorem,
nevytvoreni spravné chromatinové struktury...)

A naopak
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Boundary chromatin
elements

sekvence chranici transgen pred pozi¢nim efektem
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Figure 4. Comparison of the Orthologous adh Domains in Maize
and Sorghum.




MARSs

porovnhani adh lokusu dvou genomd

Cinful-1

Maize YAC __,’,
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Figure 9. Comparison of Putative Chromatin Domain Structures of the Orthologous adh Regicns in Maize and Sorghum.

The maize YAC represents 225 kb of the maize adh1-F region, with 22 identified long terminal repeat retroelements and eight genes. The
sorghum BAC bar represents 78 kb of the sorghum adh region and 14 candidate genes. The black arrows in the boxes designate the puta-
tive direction of both gene and retroelement transcription. The genes in sorghum are designated with letters, whereas the homolegous
maize genes are denoted by the same letters with the prime signs. Nonhomologous genes are designated with open arrows. Dashed lines
connecting the bars indicate the nonconserved (deleted) regions between maize and sorghum. The anchors in the boxes indicate durable
domain-defining MARS.
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Boundary chromatin 5,
elements

LCRs

(locus control regions), v genomu velmi rozsirené

Obsahuji mista senzitivni k Dndze I a motiv pro vazbu TF

enhancerova aktivita - zplsobuji preuspordddni/otevieni
struktury chromatinu na dseku 10-100 kb

funkce inzulatoru

mnozstvi genl v blizkosti LCR
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