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DNA,geny

= _genom = soubor vsech genu a vSechna DNA
bunky; kompletni geneticky material organismu

= bunka cloveka ma DNA dlouhou 3m!

» Geneticky kod homo sapiens temer 30 000 genu

44 somatickych chromozomd pohlavni hormony (X,Y)

—

46 chromozomu

= Ulezenoe V. hunechem jadre V711,

o) v : v |
" retezce DINA'= srouboevice serdvemay 2 |
polarizovanymi viakny. (¢ 1
Spojenymi vodikevymi vazbami THR
m Karyotyp = seubor chromozomu it

charakteristicky pre dany druh Ny
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Bunecny cyklus

" je posloupnost vzajemné koordinovanych

procesu

" od jednoho bunecneho rozdeleni k

nasleduj

| ze rozde
= mjtotic

icimu
it na

ka faze M fazi (mitoza)

= |nterfaze — 90 - 95% celeho bunecneho cykiu
= |nterfaze se delitna G, S; G azl



Bunecny cyklus

INTERPHASE

S
(DNA synthesis)

G,
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Interiaze (95% cykiu)

Obecne Vv interfazi probiha:

= tvorba bunecne steny

= rust bunky na puvodni velikost

= tvorba cytoplazmy, deli se mitochondrie, vznikaji
membrany. atd.

G1 (postmitoticka faze)— metabolicka aktivita zdvojeni
bunecné hmoty, intenzivni syntetické procesy — RNA,
proteiny. Burika roste, vytvari se zasoba nukleotidu a
syntetizuji se enzymy pro budouci replikaci jaderne DNA

50%
S — faze — probiha zdvojeni (replikace) DNA
30%

G2 (premitoticka faze)—syntéza a aktivace proteinu (ke
kondenzaci chromozomu, ke tvorbé mitotického aparatu a
destrukci jaderného obalu), konCi zahajenim mitézy, 15%



Mitoza ( 5% cyklu)
= souvisly, kontinualni proces
= profaze
" metafaze

. anataze
m {oclofaze




Mitoza

= Mitoza = jaderne deleni, pri kterem vznikaji
dcerinna jadra o stejném poctu chromozomu jako
materske jadro.
= 7a zivot v téle 10*° mitoz!
= . pak se v prubehu zivota bunky naseho tela
kompletne vymeni nejmene 100x!
(Vsechny bunky samozrejme ne, |[Sou zde bunky,
ktere se nedelr)



Mitoza

= postmitoticka bunka = bunka, ktera se jiz nikdy
nebude delit

= vetsina velmi specializovanych bunek (neurony, svalove
bunky) se po svem vzniku jiz nikdy nedeli a jsou tedy.
postmitoticke

= 0 postmitotickych bunkach pritom nelze rici, ze jsou ve
fazi G nula, nebot z teto faze se bunka muze opét dostat
ZpPet do bunecneho cykilu.

postmitoticka bunka se zpet do bunecneho cyklu jiz
nikdy nedostane




Metaphase




Profaze

Chromozomy se kondenzuji' a spiralizuji, stavaji se
viditelne a barvitelnée

kazdy chromozom: se objevuje jako utvar ze dvou
sesterskych chromatid, spojenych kK sobe

Mizi jaderna blana a jaderko
\/ cytoplazme se u epacnych polu jadra vytvari tzv.

hyalinni cepicky, ktere obsahuji zaklady mikrotubult
delicihe vretenka




Vletafaze

nejdelsi cast mitozy, trva cca
20 min

jaderna blana a jaderko
zcela zmizely

Chromozomy: se dostavaji do
rovnikove (ekvatorialni,
centralni) roviny delicino
vreténka

Chremozomy: jsou
rozstepeny na dve identicke
010)[0)¥/11)Y,




Anafaze

" nejkratsi cast mitozy, trva
jen nekolik- minut

" Na pocatku nastane
simultanni rozdeleni

centromer a oddéleni
sesterskych chromatid

" chromozomy se
rozchazeji k polum
deliciho vretenka

= cela bunka se protahuje

na konci anafaze jsou na opacnych
polech dvé ekvivalentni skupiny
chromozomu




Telofaze

= seskupeni chromozomu u polu bunky:
= chromozomy se postupne despiralizuji-a rozpléetaji do

funkéni, aktivni formy takto vznikla jadra maji

= jaderna membrana se obnovuje stejnyjpocet
chromozomu ale

polovicni obsah DNA
nez materske jadro




Interphase Prophase

Metaphase Anaphase

Benjamni
RIIEG o




Regulace bunecnenho cykiu

Nektere bunky, napr. bunky kuze se deli v
prubehu celeho Zivota

vetsina bunek naseho tela je ve fazi G

jin€, jako napr. bunky: jater, |[sou pripraveny: se
delit, ale deli se pouze Vv pripade zraneni
mechanismus regulace bunecneho cykiu je
KIICoVY pro pechopeni vzniku rakeviny

je zrejme rizena chemickymi latkami




Kontrolni' body.

pokud bunka nedostane signal ,vpred"
v G1 fazi, dostane se do faze G, V teto
fazi je vétSina bunék naseho téla

G, checkpoint

NEJDULEZITEJSI KONTROLNI BOD

<
=
e L
2 IS
< /eSS

M checkpoint
G, checkpoint
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Packed red and Hypotomc Fixative

white blood Centrifuge solution 2___(/

cells (including

lymphocytes) > White
9 K blood
\ cells

&‘Enmant

Ll (2]

Centromere :\é é:'?

gli!i:)er:'latids jﬁ Eﬁ

Pair of homologous
chromosomes
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\Vieloza
= Jedine bunky v nasem tele, ktere nevznikajl

mItozou, [SouU gamety.

spermie - varlata oocyty - vajeCniky

= mitoza - uchovava puvodni pocet
chromosomu

= meioza - redukuje puvedni pocet
chromosomu na polovinu



Interphase 1 of Meiosis

Homologous palr of chromosomes
in diploid parent cell

1. HLAVNA FAZA ME'OZA 11, HLAVNA FAZA

POSLEONA FAZA (tebathan)
STAY POMOM (rterthrs )

-

Chromosomes
replicate

Homolaogous pair of replicated chromosomes

RN —

chromatids

Diploid cell with
replicated
chromosomes

DRUMA TAZA (wetafbes)

WYMENA AL

Meiosis 1

W &

Haploid cells with
replicated chromosomes

Meiosis 11

POSLEDNA TAZA (Tebataia |

STAY PONDOA (Wiorihes)

(ﬂk—\?r\

Haploid cells with unreplicated chromosomes
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Meioza
= redukcni deleni
= dve po sobe nasledujici deleni

ozhacovane |ako
meioza |. (heterotypicke)
meioza ll. (homeotypicke)
V prubéhu meiozy vzniknou z jedné
diploidni bunky 4 bunky haploidni



M 1 A Homologous palr of chromosomes
e I OZa in diploid parent cell

/

- prehled ﬂ

Chromosomes
replicate

Z. obrazku je tfeba nastudovat, Homologms palt of o eaar e oraae
jaky je rozdil mez1 homolognimi
chromosomy a sesterskymi |

chromatidami chromatics roplicatod
edva chromosomy homologniho Melosie 1 e
paru jsou dva individualni
chromosomy zdédéné jeden od
matky a druhy od otce

Haploid cells with
replicated chromosomes

Meiosis 11

€ Sister chromatids
soparate

Haploid cells with unreplicated chromosomes
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Meloza |

MEIOSIS I:
Separates homologous chromosomes

INTERPHASE PROPHASE | METAPHASE | ANAPHASE |

Centrosomes Chiasmata Microtubule Sister chromatids
(with centriole attached to  Metaphase | onain attached

Spindle kinetochore plate

Nuclear Chromatin Sister Tetrad Centromere Homologous
envelope chromatids (with kinetochore) chromosomes separate
Homologous
Chromosomes chromosomes Tetrads line up Pairs of homologous
duplicate pair and exchange chromosomes
segments split up

Copyright @ Pearson Education, Ing., publishing as Benjamin Cummings.



MEIOSIS II:
Separates sister chromatids

TELOPHASE | PROPHASE II METAPHASE II ANAPHASE 1| TELOPHASE 11
AND CYTOKINESIS AND CYTOKINESIS

Cleavage
furrow

Sister chromatids Haploid daughter
separate cells forming

Two haploid cells
form; chromosomes
are still double

During another round of cell division, the sister chromatids finally
separate; four haploid daughter cells result, containing single
chromosomes

Copyright © Pearsen Educatlen, Ine., publishing as Benjamin Cummings.



Mitoza a meloza - srovnani

Parent cell Chiasma (site of
(before chromosome replication)  crossing over) MEIOSIS 1

= » B Prophase |
Chromosome / hromosome \ /
replication = replication Y ::::gﬁﬁﬂidﬁnl us

Duplicated chromosome

(two sister chromatids) - chromosomes

Chromosomes align Tetrads
Metaphase at the metaphase Iﬂm align at the Metaphase 1

metaphase plate

Anaphase Anaphase |

Sister chromatids Homologous chro-
Ml separate during Mosomes sep- —— T Telophase 1
arate during

anaphase I;
sister
chromatids
remain together

MEIOSIS 11

Daughter cells
of mitosis
Daughter cells of molosls II
No further chromosomal replication;
sister chromatids separate during anaphase I1

Copyright € Pearson Education, Inc., publishing as Benjamin Cummings.




