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DEFINICE fyziologie

Prirodni véda jednajici o jevech a déjech zjevnych na zivych télech
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Fyziologie je véda o zivotée




ZAKLADNI PRINCIPY FYZIOLOGIE

Princip 1: EVOLUCE

Princip 2: EKOSYSTEMY A ZIVOTNI PROSTRE B W

JWhy it happened? . - - - . What happened?

Y

Princip 3: PRICINNE MECHANIZMY

Princip 4: BUNKA

Princip 5: VZTAH STRUKTURA - FUNKCE

Believe it
or not,
you are

organized! P

Princip 6: UROVNE ORGANIZACE

Princip 7: TOK INFORMACI

Princip 8: PRENOS A PROMENY HMOTY A I:l\lERGIE

PatlimN /;s

Princip 9: HOMEOSTAZA @

S
RESPDNSE SENSOR RBPONSE




MILIEU INTERIEUR

, The stability of the internal environment is the condition
for the free and independent life .

- Stalost vnitfniho prostredi (“fixité du milieu intérieur” )
- Nutnost okolniho prostredi vs. nezavislost na ném
- Rovnovaha je vysledkem plynulé a jemné kompenzace

. HOMEOSTAZA

- Stalost v otevreném systému
il | - Ustdelny stav (steady-state)
the WISDOM LLE -2 /i - Regulacni systémz prasuci soucasné a postupné
of the BODY - A . o /1 ; , ) , ,
- Nenahodna, vysoce organizovana samosprava

Homeostaza je jakykoliv samoregulaéni proces, kterym biologické systémy maji tendenci udrZzovat stabilitu pfi prizplsobovani
se podminkam, které jsou optimalni pro preziti. Pokud je homeostaza Uuspésna, zivot pokracuje; v pripadé neuspéchu nasleduje
katastrofa nebo smrt. Dosazena stabilita je ve skutecnosti dynamicka rovnovaha, ve které dochazi k neustalé zmeéné, ale
prevladaji relativné jednotné podminky. Encyclopedia Britanica



CHEMICKE SLOZENI

Makrobiogenni prvky
- organicka forma (C, H, O, N, S, P)
- anorganicka forma (K, Na, Cl, Ca, Mg, Fe, P)

Oligobiogenni prvky (Cu, Zn, Co, Se...)

tvori vétSinu hmoty zivych soustav

molekula se chova jako elektricky dipol
tvori hydratacni obal ,
schopnost tvofit vodikové mustky Npwis gy’




CHEMICKE SLOZENI

Polarni latky
- sacharidy
- organicke kyseliny
- aminokyseliny
- nukleotidy

Nepolarni latky

- uhlovodiky (karoten, steroidy)
- vySSi mastne kyseliny

- fosfolipidy



CHEMICKE SLOZENI

vznikaji kondenzaci z latek nizkomolekularnich

POLYSACHARIDY
NUKLEOVE KYSELINY
BILKOVINY

informacni makromolekuly



NUKLEOVE KYSELINY

Primarni struktura:

zastoupeni a poradi
nukleotidd

Sekundarni struktura:

pravotociva,
antiparalelni
dvojsroubovice

Tercialni struktura:  nadSroubovice -superhelix




BIiLKOVINY

- zastoupeni jednotlivych druht aminokyselin a jejich poradi
- aminokyseliny jsou pospojovany peptidickou vazbou

peptidova vazba
F

HO
= R

_ H ®) R
S £ ~ M—C—% i. S—C (= N ——

s / | | \ oy
H . ‘OH H r|1 OH H ~ L ¥ OH

- kazdy peptidovy rfetezec je na jedné strane zakoncen -NH,
skupinou (N konec) a na druhém konci —COOH skupinou (C
konec)

- zastoupeni a poradi aminokyselin je pro kazdy druh
bilkoviny charakteristicky



BILKOVINY
Sekundarni struktura:
- prostorové usporadani bilkovin vytvarejici se vlivem vodikovych
vazem mezi skupinami -NH- a -CO-

- geometrické usporadani na kratkou vzdalenost mezi nekolika
malo aminokyselinami

a-helix

e fetézec je  Sroubovité
stoCen

e vodikové vazby propojuji
jednotlivé zavity Sroubovice
6-skladany list

dusik uhlik

vodikovy
mustek

e vodikové vazby propojuji
dva vedle sebe lezici
polypeptdické retézce

kyslik

vodik




BIiLKOVINY

Tercialni struktura:

- prostoroveé trojrozmeérné usporadani
celého polypeptidového retézce
schopné diky riznosti chemické
povahy aminokyselin postrannich
skupin tvorit nekovalentni vazby

Globularni proteiny

pravidelné stridani a-sroubovice a
B-skladaného listu

Fibrilarni proteiny

prevazuji segmenty bud a-sroubovice
anebo B8-skladaného listu



BIiLKOVINY

Kvarterni struktura:

- vetsi proteiny Casto
obsahuji vice nez jeden
polypeptidovy retézec

- jejich vzajemné
usporadani v prostoru
predstavuje kvartérni
strukturu




FUNKCE BILKOVIN

metabolické strukturni informacni

e enzym — katalyza rozpadu a tvorby kovalentnich vazeb

e strukturni protein - poskytuje mechanickou oporu bunkam a
tkanim

e transportni protein — prenasi malé molekuly a ionty

e pohybovy protein — je puvodcem pohybu bunék a tkani

e zasobni proteiny — skladuje malé molekuly nebo ionty

e signalni protein — prenasi informacni signaly z bunky do bunky

e receptorovy protein - v bunkach detekuje chemickeé a fyzikalni
signaly a predava je ke zpracovani bunce

e requlacni protein v genové expresi — vaze se na DNA a spousti
nebo vypina transkripci

e proteiny se zviastnim poslanim — proteiny se specializovanou
funkci




BIOMEMBRANY

e ipidy cukry bilkoviny
1 (fosfatidylcholin, (glykoproteiny,
; i cholesterol) glykolipidy)

Lysosome

£ o
\"t.' ( \ .'.,”.
-, B €N

Nucleus Endoplasmic
reticulumy



OTEVRENY vs. UZAVRENY SYSTEM —

PLAZMATICKA

MEMBRANA

https://www.youtube.com/wa

https://www.you

om/watch?v=qg6

8Zml

A FOSFATIDYLETANOLAMIN B MICELY
[~ I S tch?v=8ICOEZehNog
N Ethanolamine s
< CH,
-l |
—— CHZ
- Ll J j |
O Phosphate (|) Hydrophobic
. es 0=pP—0 lipid tails
§ 0 (|) ¥ Hydrophilic
O > & | head groups
h—d .- L Glycerol _[ CHy—— CH—CH, Voda
> - I I
< - L (l) (l)
. 1 |
— ‘= CH, CH, FOSFOLlPlDOVA In an aqueous environment,
E P p DVOUVRSTVA polar hydrophilic head
<L (aa] groups orient toward the
\O polar water...
L K - Fatty &
O acid ...and nonpolar
(a'd (hydrophobic) tails orient
0 away from the water.
)
.- Thus, a phospholipid
bilayer is formed.
\_ BRI R2



https://www.youtube.com/watch?v=8lCOEZehNog
https://www.youtube.com/watch?v=8lCOEZehNog
https://www.youtube.com/watch?v=q6_MI1d8ZmI
https://www.youtube.com/watch?v=q6_MI1d8ZmI
https://www.youtube.com/watch?v=q6_MI1d8ZmI

PLAZMATICKA MEMBRANA - slozeni

A PHOSPHATIDYLINOSITOL B PHOSPHATIDYLSERINE C PHOSPHATIDYLCHOLINE D SPHINGOMYELIN E GALACTOCEREBROSIDE F CHOLESTEROL
CH, CH, CH,OH OH
?H, H,C—N—CH, (‘.I—I_‘—W'\'—L‘H Galattoss O o,
OH OH S Choline o
seined B (l €oo Choline clﬂ: CH, 5 s -
Inositol CH, CH, cH H . | 3
; i i CH,—CH CH
1o (5] o o o
OH [ | [
O=p—0 Oo=p—0 O=p—0 O=p—0
Phosphate{ + (} c:) ‘%,
Lll_(H—(_lL C'li:_(:ll—(.'ll: (H ——CH—CH, CH,
Glycerol I I I I =T Sphingosine :
— g L
(= = = 5 =
CH, CH, cH, |CH CH,  €H,
Fatty
acid )
L Rl R2 R1 R2
Phospholipids can
move laterally, rotate,

or flex. Rarely do they
flip to the other leaflet.

in stiffening the
membrane and
can flip easily.

I
.

Cholesterol aids |

Membrane of two adjoining cells Trilaminar’ appearance highlighted




PLAZMATICKA MEMBRANA proteiny

«——— Peripheral protein > Integral proteins

v

Extracellular space

Some proteins are linked to
membrane phospholipids via
an oligosaccharide...

Most integral membrane proteins
have membrane-spanning o-helical
domains of about 20 amino acids.

Peripheral proteins are

noncovalently bonded Folate
with integral proteins. Some have multiple membrane-
spanning domains. receptor
L] B c
Integral : ! _
protein / n
(X X0 X ) C 1) /’

=
N

-

SN

...or are linked
directly to fatty
acids or prenyl
groups.




PLAZMATICKA MEMBRANA mikrodomény

Caveolae

- bankovité invagiace plazmatické membrany a @ @

- obal slozeny z bilkovin nazyvanych caveoliny; - et /7

- Ucast na endocytoze specifickych podskupin proteind o o

mernbrane

- (napf. transcytoza albuminu v cévnich endoteliich oLl i
- bohaté vybaveny signalizacnimi molekulami, jako §

jsou receptoroveé tyrosinkinazy Planar lipid raft
- organiczacni centra pro sbér signalnich molekul

Caveola

b @ c @

Ploché lipidové rafty et o—nn
 mikrodomény bohaté na sfingomyelin, cholesterol a o Vb ~ [0 CS
glykolipidy i |
. . 7 vv s . . Receptors and effectors organized Receptors and effectors separated by
e proteiny zapojené do bunécné signalizace a i rafts to promore signaliing raft organization to prevent signalling
komunikace, v€éetné kinaz, iontovych kanall a G - G'ld
. o V4 . NG I'OpIC protem—coupe rotein )
proteinu, maji tendenci se koncentrovat v raftech receptor m receptor -"mjl Gprot gﬁ Caveolin L
n.ebq se spojovat s rvaf,ty po aktivaci specifickych et —— fotlln @ Newrorramsmir @
signalnich transdukcnich drah




PLAZMATICKA MEMBRANA pohyb bilkovin

Mysi leukocyt

Lidsky leukocyt



PROTEINY PLAZMATICKE

1) Receptor
- vymeéna jakéhokoli signalu mezi bunkou a
jejim okolim
- integralni membranové proteiny jsou

dokonale ulozeny, aby mohly prenaset signaly

MEMBRANY - funkce

A LIGAND-BINDING RECEPTOR

// __— Ligand-binding domain
é 7 transmembrane
segments
) /

The cytoplasmic domain
interacts with the
intracellular proteins.
C

The helical domains
form a compact unit
in the membrane,




PROTEINY PLAZMATICKE MEMBRANY - funkce

2) Adhezni molekuly
- fyzické kontakty s okolni extracelularni matrici nebo B CELL-MATRIX ADHESION MOLECULE (INTEGRIN)
S bunéén\"mi SOUSEdy Matrix-binding domain
Tridy proteinu: ‘ f"\{/
* bunky-matrix ' ' |
v’ integriny - spojuji buriky se slozkami extracelularni
matrix (napf. fibronektin, laminin) v adheznich
placich
* Bunka - bunka - zprostredkovava transmembranové
signaly, které pomahaji organizovat expresi
cytoplazmy a kontroluji gen v reakci na mezibunécné
kontakty (mohou to byt membranové proteiny
spojené s GPI)
v’ Cadheriny - Ca?*-dependentni glykoproteiny
v" N-CAMs — na Ca?*-nezavislé adheze nervovych
bunék, clenové ze superrodiny imunoglobulint

. Extracellular matrix

Transmembrane
_segments

T

The cytoplasmic

-- domains are linked
to intracellular
proteins.




PROTEINY PLAZMATICKE MEMBRANY - funkce

3) Transportery ve vodé rozpustnych latek

v pory

v’ kanaly

v’ transportéry
v’ pumpy

Channels are made
from multiple

subunits or pseudo-
multimeric proteins.

Ploop— |

For some classes of
channels, each subunit
has 6 transmembrane
helices.

Parts of the molecule
facing the pore have
| hydrophilic surfaces.

L

lon passes through the
pore that is surrounded
by the subunits.

A single amphipathic
helix with a hydrophilic
surface along one edge
and hydrophobic
surfaces elsewhere.

—/

Hydrophilic

v
r
{




4) Enzymy

fpis ‘:;-.Lf_r!.ﬁ.t'-:-‘:;;-.*-‘_-'f:*;g1 z;l.'i'--!'.!..i_;!.i}.ﬂ_l_f;f_;i.f,.-fi?‘"_-‘F A
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PROTEINY PLAZMATICKE MEMBRANY - funkce

5) Intraceluldarni signalizace

Periferni membranové proteiny:

1) lontové interakce se skupinami
fosfolipidovych hlavicek

2) Pfima vazba the na povrch integralnich
membranovych proteint

Protein 4.1

Protein 4.2 Rh complex / Glycophorin A Glycophorin C

CD47 Glycophorin B Band 3




TRANSPORT LATEK

Usnadnéna Sekundarne
- (facilitovana) aktivni
difdze transport Endocytoza

‘ Ve sméru gradientu 5 g Protisméru gradien}'lu
* Pfimy Zprostredkovana

prostup difuze: * Transportéry * Pumpy * Vezikuly

membrinou ° Prenasece - Symport - Clathrin-mediated
* Poéry - Antiport - Caveole
« Kanaly - Pinocytoza

- Fagocytoza



TRANSPORT - jednoducha difuze

Permeabilita — vlastnost membrany dovolit latkam prostoupit skrz

chemicky gradient — rozdil v koncentracich latky na obou stranach
membrany

=k

elektricky gradient — rozdil v elektrickém naboji na obou stranach
membrany

T R—— Elektochemicky gradient - gradient elektrochemického
[HlecTransiational motion &l potencialu, obvykle pro iont, ktery muze projit pres membranu.

https://en.wikipedia.org/wiki/Diffusion#/media
/File:DiffusionMicroMacro.gif



https://en.wikipedia.org/wiki/Diffusion
https://en.wikipedia.org/wiki/Diffusion
https://en.wikipedia.org/wiki/Diffusion
https://en.wikipedia.org/wiki/Diffusion
https://en.wikipedia.org/wiki/Diffusion
https://en.wikipedia.org/wiki/Diffusion

TRANSPORT - jednoducha difuze

Tok (Jx)

Pocet molu latky X
prochazejici pres
jednotkovou plochu
membrany za
casovou jednotku
[mol/cm?/s]

JAK RYCHLE?

Mira / kinetika

Elektochemicky
gradient

Velikost rozdilu
koncentracniho gradientu

Rozdélovaci koeficient

Diftizni koeficient |

Tloustka membrany

Plocha



TRANSPORT - prosta difuze - KAM ?

Nesprazeny transport - pohyb latky pres membranu neni primo spojen s pohybem
jakékoli jiné rozpusténé latky nebo s jakoukoli chemickou reakci (napf. hydrolyza ATP).
Tok nenabité latky pres lipidovou

membranou je pfimo umeérna jeho
koncentracnimu rozdilu

[X*o] il [X*]

[X_] [X,] [X3]
[Xi]
Net flux {Wol + it -
of X vné uvnitr
vné tWol il uvnitf
[X,]> [X] X,1= IX]
{\Vo} — {\Vo} {\Vo} e {\Vo}

Flux IN — flux OUT = net flux



TRANSPORT - prosta difuze - JAK RYCHLE?

Velikost rozdilu
koncentracniho gradientu

Rozdélovaci koeficient([3)

Difuzni koeficient(D)

Tloustka membrany(a)
Plocha (A)

v N X ) oo 0,00 %00 O LX) o o
vhe :: .o: oo .: .o.ro .: pe .:,o :.o :60_
iz —

uvnit¥ ‘.k '?; .’ *’ *°

PY ( J ."

o ®_o
pomér koncentrace chemické latky B - oil [X] *ece®
mezi dvéma médii v rovnovaze water [X] : .

sinsiznoy svonsmsilod =)
D = K.T (M) stolqe? intulozds =T
_ vluslslom 13moloq =
6.m.7 -1 sibdm stisoilziv = (v
p.D
P=——
a

Jx =Px.A.(|X], — [X]:)



Gases

Small
uncharged
polar
molecules

Large
uncharged
polar
molecules

lons

Charged
polar
molecules

TRANSPORT - prosta difuze

Difuze v tuku rozpustnych Ilatek pres lipidovou dvojvrstvu

=)
===

\ e )

CO, N,, O,

===

Permeable

e e

Ethanol Ce—————)
Permeable ():g;ﬂ%

Tl) H,0 (== Eﬁ\,

Water

NHZ_C_NHZ

Slightly
Urea

permeable

—— =
>‘_/51_/

Glucose, fructose

K*, Mg?*, Caz*, CI-,
HCO;~, HPO,2~

Amino acids, ATP,
glucose 6-phosphate,

proteins, nucleic acids
Impermeable



TRANSPORT - prosta difuze

PORY (nevratkované kandly)

A PORE {NONGATED CHANNEL)
% I"nre‘-. are conduits
that are always open.

- rovna, otevrena trubice

e Perforiny imunitnich bunéek

e Poriny v mitochondrialni
membrané

* aquaporiny

Extracellular
space '




TRANSPORT - prosta difuze

Ligand-gated ion channels

]

lons Row
across membrane

Light-gated channels

55?/

Channel \.lWavelength: 470 nanometers (nm) \l153:1m

i

Sodium ion @

Sodium ion @

ChR2 channelrhodopsin allows positive sodium

VChR1 channelrhodopsin responds to some
ions to pass in response to blue light.

wavelengths of green and yellow light.

Chloride ion @

NpHR halorhodopsin regulates the flow of
negative chloride ions in response to yellow light.

KANALY (vrdtkovany por)

els

Marthia Conint) Brassica (eeestard)

M@m

capsaicin menthol mustard oil

Copsicains Papoer )

| TP i
Lipid bilayer —
M cell membrane Lipid bilayer

Small ankyrin
repeat domain

open channel

Mechanosensitive channels

Closed Open
a channel  tppaj channel TRPA1
Caz+  channel Ca?* channel
' Sound (causing I'd
deflection of
Lipid bilayar — Lipid bilayer :
cilia bundles)
non AN
NYAY, y ) /
NYAVA § jrm\,ﬁ\ llr\'\ JAY
VALY : /A A
AR U%"\j ca? xﬁ‘\ VAY,
X A \j‘ v N o \ f
\ Mator prateins < \ >4
Large ankyrin Large ankyrin |
repeat domain repeat domain Motor proteins
b .
Closed TRPC1 Open TRRC
channel channel charmnel channel
' Stretch 'd

“ T I
Small ank:.f:iT

Lipid-gated ion channels

Lipid Lipid Lipid
(Gating

Diffusion Binding

plasma membrane

an
Kot
g
o —r

closed channe|



TRANSPORT - prosta difuze

Selektivni prostupnost KANALEM

Pore loop

Ou ts:d‘-e

Selectivity

Jﬁ -,
0% ! 33

* Na*kanaly

:—000® ::r-%‘

= « K* kanaly
J Pc-tasslum ‘ ) ca2+ kana’lly s
JJ JJ ~ . Pr_otoncfve kanaly
) = =  CI kanaly ’
—— JJ : iy * HCO, kanaly

‘b. Pore helix
&



TRANSPORT - usnadnéna (facilitovana) difuze
PRENASECE

C CARRIER
= X enters from outside and
binds at a binding site.
Carriers are
conduits that are o T
gated by two m
“doors” that are 3 ~—
never open at the
same time. ‘Binding \ 3]
site The outer gate closes
and X becomes
occluded, still attached !
1 to its binding site. Carrier-mediated
transport

2

m

b= &

y = P

#
. S
The inner gate closes, |8 "E >
occluding an empty [ o ‘r' /
binding site. 1;_:115 e ’,f Si rnple
cycle can also flow in # . .
reverse order. \ / ,."’ dlﬁusmﬂ
t
"
& 'lr
"
- 4
X exits and enters the 1: fhu;(n:i.l{};t)eu(;%em e 3
inside of the cell. 2
Concentration
e Glucoso transporters (GLUT)

* Urea transporter (UT)
e Organic cation transporter (OCT) - electrogenic



TRANSPORT - primarné aktivni transport

A Na-K PUMP

K#
@
Extracellular
space

Cytosol

PUMPY

* Na-K pumpy
* H-K pumpy
* Capumpy

A ATPase

F|~<

Mitochondrial
matrix

Mitgqt: Wi v
ST

tm‘embrane“
DD |

-

Rotates 120°
\h —

¢
Mitochondrion
intermembrane
space

Three Na' ions within the

B ENZYMATIC CYCLE OF THE Na-K PUMP
cell then bind to sites on E;.

Na®
The E, form of the pump, binding
with ATP bound, is empty sites

and exposed to intra-
cellular space.

L)
s | oy
4 The ATP molecule is hydrolyzed,

An ’\'TP molecule hmf{!"’ phosphorylating the o subunit.
causing a conformational This phosphorylation of E results
change ‘h_'“ retums th‘: ; in a conformational change to E;-P,
pump to its E; state. K is which occludes Na* from both the
exposed to the cytosolic cytosolic and extracellular space.
space and leaves E,. =

The conformation of the
pump spontaneously changes

to Ex-I, exposing the bound
Na" to the extracellular space,
allowing it to exit the pump.

‘ With the loss of the phosphate,
the conformation of the pump
changes to E,, which occludes K.

Quabain binds to E,-P, a8,
changing the conform-
ation of the pump and
blocking the pore. The
pump is nonfunctional.

Quabain

Two K' jons outside
the cell bind to sites r - The E,-P form of pump is
on Ex-P. : e empty and exposed to
the extracellular space.




TRANSPORT - sekundarneé aktivni transport
COTRANSPORTERY / SYMPORTERY

A Na/GLUCOSE COTRANS- B Na/AMINO ACID C Na/PHOSPHATE D Na/HCO; COTRANS- E Na/HCOz; COTRANS- F Na/HCO; COTRANS-
PORTER (SGLT1-2) COTRANSPORTER COTRANSPORTER (NaPi) PORTER (NBCe1, e2) LY bl st
Extracellular Cytosol
space B \%__‘,
1or2@ e @ '® @ o —
—— ——— — e —
[ =" g— o~ A 'HCO; ) ==
O ) @ @ @D |
Glucose Amino acid
G Na/K/Cl H Na/Cl I KCI
COTRANSPORTER (NKCC) COTRANSPORTER (NCC) COTRANSPORTER (KCC)

= = &

J H/OLIGOPEPTIDE K H/MONOCARBOXYLATE L H/DIVALENT METAL ION
COTRANSPORTER (PepT) COTRANSPORTER (MCT) COTRANSPORTER (DMT)
000 % j%
— Peptide R-COO M

Monocarboxylate Metal



> Interstitium

GLUT2

Tubular lumen
" Proximal tubule

Apical ~epithelial cell
membrane
“ @ @@
-, Basolateral
i

= “membrane



TRANSPORT - sekundarneé aktivni transport
ANTIPORTERY / VYMENIKY

A Na-Ca EXCHANGER B Na-H EXCHANGER C Na-DRIVEN CI-HCOg4
(NCX) (NHE) EXCHANGER (NDCBE)
Extracellular Cytosol

space

HCOE q@ﬁ? ;:f : ring : :;p. o e
O = > _— \_I,
i 9 S -

Lﬂ,. yclospe 1r¢6 %
| oo
EE:J.—'FU' -@%:593?157
3 i Eye pl onic s
S
D CI-HCO; EXCHANGER CI-FORMATE F ORGANIC ANION "'f.. :
(e.g., AE, DRA) EXCHANGER (CFEX) TRANSPORTER (OAT) - | B /HPE
: e Cycloplazonic ackl  ATE TiCaty
Para-amino mapsgace e <y

(eeled hippurate
Formate

Cl)

o8

or
- “ &=
o] Oxalate o-keto-
= glutarate

I B



https://www.youtube.com/watch?v=YfoiHrv57b0
https://www.youtube.com/watch?v=YfoiHrv57b0

TRANSPORT - endocytosis

Clathrin-

%
A CLIC/
) GEEC-type
s endocytosis

\ . metastasis

Endocytosis regulates: (W) & medieted
 Vychytdvani Zivin "

* Adheze bunék a migrace

* Signalizace it A, ot
. Vstup patogent w o -
 Synaptickd transmise DO Q.2 M%{
» Downregulace receptord S e

* Prezentace antigenu
* Polarita bunék
 Mitdza

e RUst a diferenciace
e Prestup lékl a drog

receptor internalization
— omamingnd cell migration
<) Clatlr_r-lf
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https://www.youtube.com/watch?v=-ZFnO5RY1cU
https://www.youtube.com/watch?v=-ZFnO5RY1cU
https://www.youtube.com/watch?v=-ZFnO5RY1cU

TRANSPORT - exocytoza

Extracellular fluid o

Tvpy exocytozy:

* Ca2+ spousteny nekonstitutivni
- vyzaduje externi signal
specificky tridici signal na vesikulech
clathrinovy kabat
zvyseni intracelularniho vapniku
- interneuralni signalizace
* ne-Ca2+ spousteny konstitutivni
- vsechny bunky
- uvolnéni extracelularni matrix
- dodavka membranovych proteint

vesicle Cytoplasm




TRANSPORT — osmoza

Hnaci sila:

* rozdil v koncentraci vody - inverzni hodnota je OSMOLALITA
(koncentrace osmoticky aktivnich solutli [mosm / kgh,0]) nebo
OSMOLARITA [mosm / In,0]

* energeticky rozdil, ktery je vysledkem rozdilu v hydrostatickém
tlaku

Izotonicky roztok — kdyz dva roztoky jsou oddéleny semipermeabilni membranou a maji
stejné efektivni osmoticky tlak.

Hypotonicky vs. Hypertonicky - kdyz dva roztoky maji rozdilné efektivni osmotické
tlaky, pak roztok s nizSim efektivnim osmotickym tlakem je hypotonicky a roztok s
vyssim efektivnim osmotickym tlakem je hypertonicky.

Onkoticky tlak — osmoticky tlak plazmatickych bilkovin



BUNKA

cytoplazma

Keratinocyt



BUNKA

1. Bunécné organely slozené z jedné membrany
* Endoplazmatické retikulum (Hrubé & hladké)

. Lysosq my

¢ Pe rOXI S O my Nucl;::::matin Nuclear envel:r:mus
* Golgiho aparat o
[ J

Cytosol

; Rk
Vesikuly e~ {0
A L\

~ 5

Lysosome

2. Bunécné organely slozené ze dvou membran weecnonarion
* Mitochondrie

Centrioles

Rough
[ (C;thrOplGSty) P I ; :el:lt?i;:::;mic
e Jadro mawe
= ) Ribosomes

4 ’ ’ & / -~ By Golgi apparatus
3. S membranou nesvazané organely Microvil f;);’/hﬂ o, § o
* Ribosomy (70S & 80S) LS~ N R ATt Ry
* Centrosomy

= . ev/s Microtubule

* Rasinky a biciky N .
* Mikrotubuly ... N,
e Bazalni téliska
[ ]

Mikrofilamenty



PrOteosyntéza Life Science -

Protein

synthesis
(Translation) —

RIBOSOMY YouTube

- denzni granula skladajici se z:
e bilkovin
* r RNA

- posunuji se po mRNA a podle zapsané
informace syntetizuji bilkovinny retezec

Volné ribozomy
e syntéza cytoplazmatickych bilkovin

Ribozomy vazané na endoplazmatické retikulm
e syntéza bilkovin pro export
e syntéza bilkovin vazanych v membrané

Degradace proteinti

https://www.yout
ube.com/watch?v

=jbc1QCuShFg

PROTEASOME

ATP + (
>_< ubiquitin
s ubiguitin

- proteinovy komplex

- degradace nepotiebnych nebo poskozenych proteini 2
regulace koncentraci konkrétnich protein(i a degradace
protein(, které jsou Spatné slozeny

198

205 | 265

195

Nékteré vnitrobunécné proteiny
e degradace PROTEASOMEM

Ostatni proteiny
e degradace v LYSOZOMU


https://www.youtube.com/watch?v=jbc1QCu9hFg
https://www.youtube.com/watch?v=jbc1QCu9hFg
https://www.youtube.com/watch?v=jbc1QCu9hFg
https://www.youtube.com/watch?v=jbc1QCu9hFg
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI
https://www.youtube.com/watch?v=kmrUzDYAmEI

JADRO - nucleus

jaderna membrana
jadérko

chromatin
DNA
RNA
e MRNA
e rRNA
e tRNA




ENDOPLAZMATICKE RETIKULUM

membranova organela tvorena soustavou cisteren, lamel a vacku

Hrubé endoplazmatické
retikulum

e syntéza bilkovin pro export nebo
vazanych v membranach

Hladké endoplazmatické

retikulum

e syntéza lipidu (fosfolipidy a
cholesterol)

e ve svalovych bunkach
koncentruje VAPNIK

5%




GOLGIHO APARAT

soubor membranou uzavrenych vacku

e chemicka uprava
bilkovin




LYZOSOMY A PEROXISOMY

sférickée membranové organely obsahujici nebezpecné Ilatky

LYZOSOMY

e travici aparat bunky —
odbouravaji bilkoviny, nukleové
kyseliny, polysacharidy, lipidy...

e obsahuji baktericidni latky

PEROXISOMY

e odbouravaji lipidy a toxické latky

e probihaji zde reakce, kdy se
odbourava PEROXID VODIKU

(H,0,)




Plasma
membrane

Organelles Involved in

Protein Synthesis — Autophagy
YouTube (lysosome engulfing
Food vacuole damaged organelle)
f Phagocytosirs'_____
> Golgi apparatus

(containing in-
active hydrolytic

”F{J"L-]d”


https://www.youtube.com/watch?v=26y1PCkWiIc
https://www.youtube.com/watch?v=26y1PCkWiIc
https://www.youtube.com/watch?v=26y1PCkWiIc
https://www.youtube.com/watch?v=26y1PCkWiIc
https://www.youtube.com/watch?v=26y1PCkWiIc

MITOCHONDRIE

produkce energie pro bunku

- ohranic¢ena dvojitou
membranou

- vnitrni membrana
zvrasnena do krist

- enzymy pro aerobni
fosforylaci

- obsahuje
mitochondrialni DNA




CYTOSKELETON - Tenka a hruba filamenta

funkce strukturalni

e stabilni zaklad vybézkl bunky
e zaklad nestabilnich senzitivnich
vybézkl buriky
funkce kineticka
e svaly bunky
e déleni bunky (kontraktilni
prstenec)
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plasmatickd membrana

A MYOSIN
Myosin I ‘
Hinge region Short tail

S, Light meromyosin ——>

Myosin 11

The myosin that forms the
contractile apparatus in muscle.

aktinovy kortex lamelipodium
. R
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11

polymerace aktinu

kortex pod tahem

— — na (+)-kencich protahuje
g — lamelipodium

L O
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pohyb nepolymerovanéha aktinu




CYTOSKELETON - intermedialni filamenta

- velka pevnost v tahu

- umoznuji bunkam vydrzet
mechanicky stres pii
natazeni bunck
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CYTOSKELETON - Mikrotubuly
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MOLEKULARNI

MOTORY

Rodina Motor Trasa Pohyb Fyziologicka funkce
Cytoskeletalni . £ Svalova kontrakce, bunécny
yrosketetaini Myosin Aktinova filamenta Linearni vaiova Kontre vce- SHECRY
motory pohyb, funkce rasinek
Ret adni v . o
Dynein Mikrotubuly etrograci Pohyb Fasinek a biciku
transport
Intracelularni transport
Kinesin Mikrotubul Anterogradni  membranovych organel,
Y transport tvorba mitotického /
meiotického vreténka
Motor}/ DNA polymeraza DNA Linearni DNA replikace
nukleovych
kyselin RNA polymeraza DNA Linearni DNA transkripce
Helikaza DNA Linearni DNA replikace

Topoisomeraza

Linearni

DNA transkripce



MOLEKULARNI MOTORY

A MICROTUBULE AND ITS MOLECULAR MOTORS

Kinesin

Light chain

Light and
intermediate

ongitudinal view - @ (5D

13 protofilan
a hollow mic

MOTILE CILIUM
Two central

N!ne outer microtubules
microtubule

doublets

Cell
membrane



https://www.youtube.com/watch?v=tMKlPDBRJ1E
https://www.youtube.com/watch?v=tMKlPDBRJ1E
https://www.youtube.com/watch?v=tMKlPDBRJ1E

