unka:
ivotni projevy T

Déleni
Rust
Prijem latek
Vydej latek
Pohyb
Smrt




Prednaska 3:
]

e Bunecny cyklus

e Diferenciace bunéek

e Tkane — definice a rozdéleni
e Pojivova tkan - obecne



Bunéecny cyklus

sled déju v burice mezi 2 mitézami za vzniku
2 dcerinnych bunék (v€. mitozy)

T Faze bunécéného cyklu

G, (postmitoticka), K1
S (synteticka DNA),

G, (premitoticka), K2
M (mitdza) K3
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o G, — faze: postmitoticky rust bunky; intenzivni
sestavovani novych organel — syntéza proteinu,
jak strukturnich, tak i enzymu a requlacnich
proteinu, [chromosom = 1 chromatida] (délka
faze zavisi na typu bunky 11 hod.)

e S —faze: replikace DNA v jadfe = [chromosom =
2 chromatidy], replikace centriolu; (asi 8 hod.)

o G, —faze: postsyntetické zmnozeni organel ,
syntéza tubulinu; (3-4 hod.)

e M —faze: (mitéza) ( 1 hod.)

e G,— faze = zastaveny cyklus (neurony, svalove
bunky)


http://cs.wikipedia.org/wiki/Organela
http://cs.wikipedia.org/wiki/Protein
http://cs.wikipedia.org/w/index.php?title=Strukturn%C3%AD_protein&action=edit&redlink=1
http://cs.wikipedia.org/wiki/Enzym
http://cs.wikipedia.org/w/index.php?title=Regula%C4%8Dn%C3%AD_protein&action=edit&redlink=1
http://cs.wikipedia.org/w/index.php?title=Regula%C4%8Dn%C3%AD_protein&action=edit&redlink=1

MITOZA
O

e mechanizmus, ktery zajistue genetickou
identitu somatickych bunek



Mitoza

1) Profaze
rozpusteni jaderného obalu a jadérek
duplikace centriolu (2 pary), migrace k poélum buriky - délici
vieténko; kondenzace a spiralizace chromosomu
2) Metafaze
chromosomy — v ekvatorialni roviné (monaster)
délici vieténko — pfipojeni na centromery chromosomu

3) Anafaze
oddéleni chromosomu v centromerach
zkracovanim déliciho vreténka - rozestup chromosomu
K polum bunky (diaster).
4) Telofaze
despiralizace chromozému, rekonstrukce jaderného obalu a
jadérka, zahajeni cytokineze.



Prophase: Preprome taphase: Metaphase:: Anaphase: Telphame:
Clromesomes Condemme Chromosomes Attach Clromesomes align  Chromesomes separate  Clromosomes relax







MEIOZA

redukce a rekombinace genetickeho materialu

e ZajiStuje rozdéleni diploidnich gametogonii
(prekurzory zarod. bunék) na haploidni gamety.

Gametogonie (diploidni; 2n, 4c)
3 1. meiotické déleni

Gametocyt (haploidni; 1n, 2c)

; 2. meiotické déleni
Gameta (haploidni; 1n, 1¢)

Pozn.: 2N = diploid.pocet chromosomu, ¢ = mnozstvi DNA



Meioza
redukcni deleni pohlavnich bunek

Podstatou meiodzy jsou bezprostredne po sobée
probihajici dve redukcni deleni, mezi nimiz
nedochazi k synteze (replikaci) DNA

1. meiotické déleni — redukce poctu chromosomu:
vysledek — haploidni bunka (1N, 2c)

2. Meotické déleni — redukce mnozstvi DNA:
vysledek — haploidni bunka (1N, 1c)
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BN ;
chyten — diploten Meli 6za

diakineze

1. Meiotickeé déleni — dlouha profaze I
Leptoten — kondenzace chromosomu
Zygoten — parovani homolognich chromosomu — bivalenty,
synaptolemalni komplex (sk)
Pachyten — chromatidy = tetrady, crossing-over
Diploten — zanik (sk) a rozestup tetrad, chiasmata — mista,
kde doslo ke crossing-over
Diakineze — zanik (terminalizace) chiasmat, rozpad
jaderneho obalu, profaze koncCi

Metafaze, anafaze, telofaze



N

One pairef  Homologues Hemologues
homologous Condense Align
chromosomes and cross
(homologues) over
) 4 "".I
r X

PROPHASE I METAPHASE I

MEIOSIS I: Separate the Homologues

Homologues
Separate

-

Meiosis | result:
homologues
separated into 2
cells




PROPHASE II METAPHASE Il

MEIOSIS II: Separate the Sister Chromatids (by mitosis)



Srovnani mitozy a meiozy

e Mitoza e Meioza

vznik diploidni bunky - vznik haploidni bunky
dcerinné bb. jsou - crossing-over
identicke s materskou _ 1 p. (gametogonie)
materska b.

1 spermatogonie oogonie
2 dcefinné bb. l / \

4 spermie 1 oocyt +

(2X, 2Y) 2-3 polova teliska



Diferenciace bunéek

vznik specializovanych bunék z nediferencovanych, totipotentnich bunék

(totipotentni b. => pluripotentni bb. = unipotentni bb.)

ECIO0@ m—
{Extermnal Layer)

Gastrula

W [ —

{Intemal L-H]'E'I'J
| 1 | = " b _L.
Cardisc  Skeletal Tubule  Red Blood Smooth I.ung{:-al T rn-ul g’
Muscle Muscle Cellof Calls Muscle {Abveolar EE Cell
Calls  the Kidney fin Gut) Cal)

e postupna specializace
bunék (biochemicka,
morfologicka a funkcni)
uskutecniovana postupnym
zapojovanim jednotlivych
casti genomu

uloha signalu z okoli buriky
= vzajemne interakce
bunék v mnohobunecném
organizmu




Autoreplikace (sebe)obnova
—

e Kmenove bunky(kb) — asymetrickeé deleni: kb + pg
e Progenitoroveé bunky (pg)
e Permanentni bunky



Rust buriky
N

e Rustové faktory — aktivuji geny odpovédné za
zahajeni bunecného cyklu

e Zvetseni organu: hyperplazie (pocCet bunek 1)
hypertrofie (velikost bunek 1)
e Zmenseni organu: atrofie



Bunéecha smrt
oo

e Nekroza
- ruptura bunécné membrany; uvolnéni Ly enzymu,

zanet v okoli (+ leukocyty)

e Apoptdza — ,programovana smrt bunky”
- kondenzace chromatinu, fragmentace cytoplazmy,
apoptoticka teliska s membranou



Bunka: definice a charakteristika. Bunka jako
systém. Struktura bunky. Zakladni cytoplazma
a cytoskelet.

Bunka: uprava bunécnych povrchu. Bunécna
spojeni.

Bunka: tvar, velikost a stavba bunecného jadra.
Vyznam bunecneho jadra.

Bunka: prehled organel — jejich struktura a
funkcCni vyznam.

Bunka: prehled bunecnych inkluzi — jejich
struktura a funkcCni vyznam.

Bunecny cyklus. Mitdza a meidza.

Diferenciace bunék a vznik tkani. Definice tkani
— jejich rozdeleni a zakladni funkce.



Tkane
.-

e Tkan — soubor morfologicky i funkCné
shodnych nebo velmi podobnych bunek

e Tkane se diferencuji v embryonalnim obdobi
ze zarodecnych listu (ektoderm, entoderm,
mezoderm) a primitivhiho embryonalniho
pojiva (mezenchym — derivat mezodermu) —
histogeneze




Zarodecny terCik

.1\&- 2
. qﬁﬁul

' entoderm

mezoderm _J

T-'I

Primitive I'I-I:IﬂE Primitive streak

Amnioblasts |

Invaginat ing
mesodermrn caells




Typy tkani
—

e Epitelova
e Pojivova

e Svalova
e Nervova




made up of lissue made up ol
cells in a liquid matrix.



Charakteristika epitelové tkane
c__

e Puvod — vSechny 3 zarodecné listy

e Sklada se z tesne nakupenych bunek,
spojenych ruznymi typy mezibunécnych spoju

e Od ostatnich tkani ji deli bazalni membrana
nebo lamina basalis

e Funkce: kryci, sekrecni, respiracni, resorpcni,
smyslova.




Free surface of
epithelium

Basement
membrane
(extracellular
matrix)

Underlying
tissue nuclel

A. Simple squamous epithelium
(lining the air sacs of the lung)

D. Stratified squamous epithelium
(lining the esophagus)

B. Simple cuboidal epithelium
(forming a tube in the kidney)

(liming the intestine)

Gambar : Bentuk-bentuk epithelium :: (a) pipih selapis. (b) kubus sederhana. (c) batang sederhana. dan (d) pipih berlapis.
(Sumber : Campbell et al. 1999),




Stratified squamous epithelium such as lines the mouth.



Charakteristika pojivove tkane
-

e Puvod — mezenchym
e Sklada se z bunek a mezibunecné hmoty

e Mezibunécna hmota se sklada z amorfni
hmoty a vlaken

e Funkce — mechanické (podpurna, protektivni),
metabolicka, imunologicka




Cell Cell

nucleus

Collagen

fibher ——m
e ——— Collagen
Other fibers
fibers
A. Loose conneclive tissue D. Fibrous connective tissue
(under the skin) (forming a ligament}
Fat
aropletls
Cell
nucleus
White blood
cells Central
canal
Bed blood .
al Matrix

Plasma

J

Gambar : Tipe-tipe jaringan ikat : (a) jaringan ikat longgar, (b) jaringan lemak. (¢) jaringan darah, (d) jaringan ikat padat. (¢) tulang rawan, dan
() tulang keras. (Sumber : Campbell et al. 1999),

C. Blood



Areolar connective
tissue. The large white
fibers are collagenous
fibers. Each of the red
strands consists of a
bundle of elastic fibers.
Several fibroblasts are
shown between the
fibers. Also shown are
macrophages, a plasma
cell, a mast cell, and
three types of white
blood cells:
polymorphonuclear
leukocytes, eosinophils,
and a monocyte.

-
Fibrocyte Collagenous Plasma Polymorphonuclear Macrophage Monocyte Eosinophil Mast Elastic
Fibroblast)  fibers cell leukocytes cell fibers



Charakteristika svalové tkane
]

e Puvod — mezoderm (kosterni a srdecni sval)
a mezenchym (hladkeé svalstvo)

e Sklada se z bunek protazenych do delky,
obsahujicich v cytoplazme kontraktilni
elementy (myofibrily)

e Funkce — stazlivost (kontraktilita)




fiber

Unit of muscle

contraction

Sihddison Wasley Langman, inc



Skeletal or striated voluntary muscle tissue.

Sarcolemma

Anisotropic substance
lsotropic substance

Intermediate line

Myofibrils

Nucleus
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Cardiac or striated involuntary muscle tissue.




Smooth muscle cells

Nucleus

— Blood capillaries

Visceral or nonstriated (smooth) involuntary muscle tissue.



Charakteristika nervové tkane
]

e Puvod — ektoderm = neuroektoderm

e Sklada se z nervovych bunék (neuronu) a
podpurnych bunék (neuroglie)

e Funkce — drazdivost a vodivost neuronu




.o Neuron
el S '-F‘

i

.J ‘
/| /

— Neuroglial cells
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Dekuji za pozornost




= and
= preparation
= for mitosis




Cell cycle

G1 Phase: Cell growth - cells do most of thier growing
during the G1 phase. In this phase, cells increase in size
and synthesize new proteins and organelles. The G in G1
and G2 stands for "gap” but the G1 and G2 phases are
actually periods of intense growth and activity.

S Phase: DNA replication - The G1 phase is followed by
the S phase. The S stands for "synthesis" During the S
phase, new DNA is synthesized when the chromosomes
are replicated. The cell at the end of the S phase
contains twice as much DNA as it did in the beginning.

G2 Phase: Preparing for cell division - the shortest of the
three phases of interphase, organelles and molecules
required for cell division are produced.

M phase - Cell division. In eukaryotes, cell division
occurs in two stages: mitosis and cytokinesis.



Mitosis - What happens during the four phases of mitosis?

G; OF INTERPHASE PROPHASE PROMETAPHASE
Fragments Kinetochore

ot nuciear Nonkinetochore
[ microtubules

]

Centrosomes Chromatin
(with centriole pairs) (duplicated)

Early mitotic aActer
spindle

Nucleolus Muclear Plasma Chromosome, consisting Kinetochore

envelope membrane of two sister chromatids microtubule
METAPHASE AMAPHASE TELOPHASE AND CYTOKINESIS
Metaphase B Cleavage Nucleolus

__forming

furrﬂw

Centrosome at Daughter envelope
Spindle one spindle pole chromosomes forming



Mitosis

Prophase - chromatin condenses into chromosomes.
The nuclear membrane breaks down.

Metaphase - The chromosomes line up across the
center of the cell. Each chromosome is connected to
spindle fibers at the centromere.

Anaphase - The sister chromatids separate into
iIndividual chromosomes and are moved apart.

Telophase - The chromosomes gather at opposite
ends of the cell and lose their distinct shapes. Two
new nuclear envelopes will form.

Cytokinesis - The cytoplasm pinches in half. Each
daughter cell has an identical set of duplicate
chromosomes.






G2-M Transition
Metaphase-Anaphase
Influenced by: Transition

e Cell size
* DNA damage
e DNA replication

Influenced by:

e Chromosome attachments
to spindle

S
(DNA synthesis)

Restriction Point (Start)

Influenced by:

* Growth factors
* Nutrients

e Cell size

* DNA damage
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