DNS csomagolas



Prokariota ¢€s eukariota genomok meérete

10° 10% 107 10° 107 10" 10"
number of nucleotide pairs per haploid genome
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E. coli 4*10° bazispar = (3 bazis = 1 aminosav) = 10° aminosav
Atlagos fehérje: 300 aminosav

~ 3*103 fehérjét kodol az E. coli genomja
2 —4000 gen/ baktérium

Human 3*10° bazispar - - 3*10° gén

Human genom ~ 40 000 gén

- Eukari6takban nincs egyenes arany a DNS mennyiseg ¢s gének
szama kozott

- DNS nem csak feherje kodolas
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Figure 4-16. Molecular Biology of the Cell, 4th Edition.



A nukleoszomak elektronmikroszkopos felvételen
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DNS + fehérje = kromatin
/ \ E11995 GARLAHD PUBLIZHING

Hiszton Nem hiszton
Nukleoszoma
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A H4-hiszton aminosavsorrendje
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evolucid keveset valtoztatott rajta



A 30 nm vastag kromatin szal

30 nm

(A)

Csomagolas masodik szintje: Szolenoid struktura

From The Art of MBaC= © 1995 Garland Publishing, Inc.




DNA
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Human cell
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H1 hiszton
(6 db)

Szolenoid struktura

30 nm

Nem nukleoszoémas hiszton
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Genetics:
from genes to genomes.
DNA package movie




A kromatin kondenzaltsaga valtozik a sejtek elete soran

kromosz()mék—»leény kromatidak

| | mitotic
nuclear envelope spindle

surrounding nucleus
GENE MITOSIS CELL :
EXPRESSION DIVISION
AND
CHROMOSOME

REPLICATION mitotic
chromosome
interphase
chromosome
INTERPHASE M PHASE INTERPHASE

Figure 4-20. Molecular Biology of the Cell, 4th Edition.

Interfazis mitozis



Interfazisu kromatin Mitozisos kromoszéma
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Mitdzisos osztodas

Szamtartd osztodas 2n 4n

testi sejtek, kromoszoma szdm duplazas, majd felezés

1 PROPHASE At prophase the replicated

I chromosomes, each
consisting of two closely

intact i :; s

nuclear fo_rml_ng associated sister chro-
mitotic . .

envelope spindle matids, condense. Outside

the nucleus, the mitotic
spindle assembles
between the two centro-
somes, which have repli-
cated and moved apart.

kinetochore

condensing chromosome
with two sister chromatids

held together along their length
E1995 GARLAND PUBLISHING

2 PROMETAPHASE Prometaphase starts
— abruptly with the

breakdown of the nuclear
envelope. Chromosomes
can now attach to spindle
microtubules via their
kinetochores, and undergo
active movement.

spindle pole

* fragments of
nuclear envelpoe

kinetochore chromosome in active motion

microtubule

time = 79 min




;@ ‘ METAPHASE At metaphase the

chromosomes are aligned
at the equator of the
spindle, midway between
the spindle poles. The
paired kinetochore
microtubules on each
chromosome attach to
opposite poles of the
spindle.

spindle pole

spindle
pole

kinetochore
microtubule

" kinetochores of all chromosomes
aligned in a plane midway between

T time = 250 min
1995 GARLAND PUBLISHING two spindle poles

@ ANAPHASE At anaphase the paired
— daughter chromosomes chromatids synchronously
separate to form two
daughter chromosomes,
and each is pulled slowly
toward the spindle pole it
faces. The kinetochore
microtubules get shorter
and the spindle poles also
move apart, both
contributing to chromosome

separation.

spindle pole

shortening
moving outward

kinetochore
microtubule

@’ TELOPHASE During telophase the two

sets of daughter chromo-
set of daughter chromosomes somes arrive at the poles
at spindia.pols of the spindle. A new
______ contractile ring nuclear envelope reas-
starting to form sembles around each set,
completing the formation of
two nuclei and marking the
end of mitosis. The
division of the cytoplasm
begins with the assembly
spindle pole of the contractile ring.

polar spindle
microtubules

nuclear envelope reassembling - _ s
around individual chromosomes time = 315 min




Cl mitosis.mov Mitosis.mov



Mei0zisos osztodas 2n, 1S
SzamfelezO osztodas
ivarsejtek, kromoszoma szam duplazas, majd 2* felezés
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Lampakefe kromoszoma

0.1 mm
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Drosophila melanogaster
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ecetmuslica



Endoreplikacios ciklus
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Kromoszoma szam novekszik

10 ciklus — 219 kromoszoma

1024 kromoszoma egymasmellé rendezddik
Politén kromoszoma



Politén kromoszoma

Fram The Art of MBoC® & 1995 Garland Publishing, Ine.

Vilagos — kevéssé kondenzalt = van transzkripcid
Sotét — erosen kondenzalt = nincs transzkripciod




Az interfazisi kromatin ket tipusa

eukromatin: kevésbé kondenzalt
Aktiv (10%) Inaktiv

heterokromatin: erossen kondenzalt



