Bunécny cyklus

Replikace DNA a déleni bunky



Regulace bunécného déleni

* bunécény cyklus:
* bunécéné déleni
- bunécny rist

* kontrola kvality ..potomstva”
(dcerinnych bunék)

* brdni prenosu nekompletné zreplikovanych
genoml - body kontroly ..checkpoints”
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syntéza DNA (replikace
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Bunécény cyklus 4

probiha v krocich
zajistén specializovanymi protein kindzami, fosfatazami, protedazami
modely Saccharomyces, Schizosaccharomyces, Drosophila

bunééné mechanismy cyklu déleni u eukaryot vysoce konzervovany:
protein kindzy
enzymy DNA replikace
cytoskeletdrnich struktury (mitéza - pohyb chromozomu)

mechanismy degradace proteint (ubiquitin-dependentni pathway)
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Bunééné délenti

specifika u rostlin:

v

bunéénd sténa - tvorba bunééné prepdazky/prehrdadky (ne
kontraktilniho krouzku) pri déleni

replikace 3 genomt (jaderny, organeldrni)

opakovand tvorba novych orgdnt, ndhrada odumrelych ¢i
poskozenych organi (kontrolovand bunééna proliferace)
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interfdaze x mitoza

Gap 2 gey:

S
DNA synthesis
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velmi striktni

iniciace DNA
syntézy inhibovdna
vG2, MaGl

syntéza z pocatku
replikace (2D a 66
kb, 1D @ 47 kb)

Mitosis

Y |

Gap 2 K&y

S

DNA synthesis
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- v pribéhu BC vazba ORC (origin recognition complex) (Orc proteiny)
+ ORC proteiny interaguji s dalsimi proteiny
- Cdc (cell division control)

- MCM (iniciace replikace - pouze jednou v pribéhu cyklu - ,licencing
factor")

- DNA polymerazy

Intermediate

polyvmerase

Lucie Perr Institute of Experimental Botany, Academy of Sciences of the Czech republic
y p



Assembly
state

Preinitiation complex

l

% - Replication

state

30007

Lucie Perry Institute of Experimental Botany, Academy of Sciences of the Czech republic



Arabidopsis, produktem Mcm7, mutace letdlni

Fig. 3. PROLIFERA 15 localized in the nucleus during the G phase

of the cell cycle. (A) Whole mount of root tip from pri/+ plant
stamned with X-Gluc, showing GUS localized in the nucleus of
individual files of cells. (B-D) Accumulation of PRL::GEP fusion in
root tip nuclei. The time between mmages in B and C 15 4 minutes.
The time between the tmages in C and D 15 28 minutes. The arrow in
B marks a cell that has PRL::GFP localized to the nucleus.
Localization is then lost (C), and refurns in daughter nuclei (D)
following mitosis.

Springer et al. (2000) Development 127; 1815.
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13

Dalsi proteiny replikace

navozeni vhodnych podminek replikace

napr. drdha syntézy dNTPs - substraty DNA
?Xn’rezy - stimulovana tésne pred zacatkem S
aze

v asné S fazi silné stimulovdna syntéza histont
(chromatin)
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Histone RNA 1 4

Syntéza histond
v S fazi
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Histone protein
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pivovarska kvasinka ' Assembly

state
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iniciace mitozy v S fazi
Chn'-n'ua.ll_t'n Cheomatin
F-.nrli.1l|'r|.' foleBed hi

dplna kondenzace
chromozomu v profdzi
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) proteins

kinetochory -proteinové
komplexy vdzané na
centromery, vazebna
mista pro mikrotubuly
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|
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mitozy (Pdslp) pro N ﬂJI
proteolyzu | &55)

destrukce koheznich
proteind, které vazou
sesterské chromatidy

Lucie Perr Institute of Experimental Botany, Academy of Sciences of the Czech republic
y p



CDKs:

aktivace
katalyticke
podjenotky
asociaci s
cyklinem

zménami aktivity CDKs
(cyclin-dependent
kinases)

Cyclin Inactive

(Tyr-phosphorylated)

Inactive
{Thrlad-phosphorylated) (CDE-Cyelin-CEI complex)
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19
Cykliny

nezbytné pro mala skupina

o proteind, které se
aktivitu CDK P ovuf a mix?
uddvaji specifitu b&hem BC
komplexu cyklin-
CDK

urcuji subceluldrni
lokalizaci CDK
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Cykliny

1. mitotické
B-type/M.....prechod G2 do M
A-type/S....S fdze

.cyclin box"

.mitotic destruction
box"

40,

2. 61 cykliny

(D-type a E-type)

prevazné vsechny D-type
- v 61, degradace na
zacatku S faze
(nekteré v malém
mnozstvi v prubéhu
celého cyklu)
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kindzy, fosfatdzy, specifické inhibitory - priklad od kvasinek

Active Inactive Active

fosforylace CDK inhibuje protein kindzovou aktivitu enzymu
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Kontrola CDK aktivity 22

CKI: inhibitory CDK

asociace s aktivovanym CDK-
cyklin komplexem brani
komplexu ve fosforylaci jeho
substrdtu

Arabidopsis - gen I¢K!

Al wald-typs e " tres Dranches suroundad by
, : . . __ far trichome-neighboring calls, which as polarized owand the
kOdUJ e C KI ‘ I ndu kce A BA ‘ asi ) =¥ {1/ are smaler and develop lewer
v o i &~ neigihiod cals are obed and grealy
zprostredkuje ..cell cycle et o ¢ vichn
arrest” Weinl et al. (2005) Plant Cell 17; 1704

v trichomechplsobi zdvisle na
koncentraci: ve vysokych konc.
blokuje prechod G1-S, v
nizkych konc. blokuje G2-M
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proteolyza CKI
(transice G1-S)

proteclys
pathway

degradace koheznich
proteint (metafdze-

’ Mitotic
anafaze) it

proteolysis
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u rostlin
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Eukaryotic DNA Replication:

The limited time for DNA replication (6-8
hours) combined to the increased size of
the genomes (>107 base pairs) explain the
requirement for multiple replication origins
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organizace meristému

(SAM)

Geny pro spravnou funkci
meristémil

. zajisti vytvoreni a
udrzeni nediferencované Central zone
centradlni zény (znovuobnoveni
meristému)

{indeterminate)

- ridi diferenciaci
v orgdnovych primordiich

- lokalizuji bunécn déleni v
orgdnovych primordiich

r
Organ primordia
(determinate)
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Rﬂ];l'iﬂl}" {]iviqling cells:

fewer th[urup]:!ﬁtﬁ,
higher genome
copy number
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Slowly dividing cells:
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lower genome
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Sucrose,

regulace BC auxin, -
rostl innymi cytokinin
hormony a }

dalsimi CDK/CYCD |

reguldtory

Abscisic
acid

CDK/CYCB | ‘
? CDK/ CYCA

Cytokinin
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