Metabolismus



Tri zakladni zdroje energie

* Proteiny — bilkoviny, polypeptidy
* Lipidy — tuky, triacylglyceroly, triglyceridy
e Glycidy — sacharidy, cukry, karbohydraty, uhlovodany

 VSe se schazi u Acetyl CoA = tvorba ATP oxidativni
fosforylaci
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Metabolickeé drahy

* |atkova preména — enzymaticky rizena
* meziprodukty a jednotlivé slozky nezUstavaji dlouho ve

volném stavu
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Katabolismus proteinu
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Stépeni protein(

e extracelularni

e pepsin — zaludek, nizké pH, stépi proteiny na mensi
peptidy

 trypsin, chymotrypsin — pankreas, stépi specificky za Arg,
resp. Tyr a Phe

e erepsin —smes peptidaz ze strevnich zlaz a z pankreasu,
peptidy na jednotlivé aminokyseliny

* karboxypeptidazy

* Intracelularni — lysozomy — katepsiny (asi 12),
degradace a recyklace bunécnych proteint
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Katabolismus lipidu

Lipolyza

triglyceridy = mastné kyseliny + glycerol

Lipids (fats)

ipase

Li
Glycerol

Fatty acids

Beta oxidation




Stépeni lipidd - lipolyza

* Lipaza — glycerol + 3 mastné kyseliny




Beta - oxidace

* degradace mastnych kyselin az na Acetyl-CoA
e vicestupnovy enzymaticky proces



Metabolismus sacharidu

* amylazy — ptyalin, a-amylaza — skrob na glukozu
* glukdza — glykolyza

* nejtésnéji souvisi s energetickym metabolismem



Energeticky metabolismus
Bunéecna respirace
* Glykolyza
* Krebsuv cyklus
* Oxidativni fosforylace
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phosphohexose lsomerase

Glvkoly
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Pyruvat — pyrohroznova kyselina

kyselina pyrohroznovéd

anaerobni odbourdvani

alkoholové kvaseni

CO;, HO + energie kyselina mléénd ethanol




Krebsuv cyklus

* pyruvat do mitochondrie
* zmeéna na Acetyl-CoA
* Acetyl-CoA do Krebsova cyklu nebo na syntézu lipidu

CytosoL MITOCHONDRION

Transport protein

NAD* | NADH |+ H*
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Krebstiv cyklus

* 8 kroku
* vstupuje Acetyl-CoA

e produkce ATP + NADH,
FADH2

 elektrony z NADH daji vznik
dalSim ATP v elektron
transportnim retézci
oxidativni fosforylace

Pyruvate
(from glycolysis,
2 molecules per glucose)
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Oxidativni fosforylace

* Transportni retézec elektronu + syntéza ATP

e Postupné predavani elektronu mezi proteinovymi
komplexy na vnitrni membrané mitochondrie

e produkce H+
e tvorba ATP

Inner
Il mitochondrial
e B AY membrane
Glycolysis ./ Krebs\ | | tra in
. 4/ |phosphorylation)
ATP ATP ATP
Protein

Intermembrane  complex
space of electron

carriers

Inner \
mitochondrial
membrane

(Carrying electrons
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Mitochondrial
matrix

ELECTRON TRANSPORT CHAIN ATP SYNTHASE




e pohanéna H+

* vznik energie, ktera umozni

vzhik ATP z ADP

ATP syntaza

* molekularni stroj — turbina
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Zpétna vazba
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Shrnuti

enzymaticky rizena latkova premeéna
zakladni latky - sacharidy, tuky, proteiny

Sacharidy
* glykogeneze x glykogenolyza
» glykolyza x glukoneogeneze

Proteiny

 extraceluldrni traveni — pepsin, trypsin, erepsin 2>
aminokyseliny

* Proteosyntéza, rizné derivaty aminokyselin
Lipidy

* triglyceridy — lipolyza = mastné kyseliny + glycerol

* beta oxidace — mastné kyseliny = acetyl CoA

* lipogeneze - esterifikace



Buneéecna signalizace



Receptory

* Povrchové — vazou ligand a prenasi signal pres
membranu

* Intracelularni
* signalni molekuly - hydrofobni, prochazi pres membranu
* komplex s receptorem vede k aktivaci a transkripce genu
 steroidni hormony — testosteron, kortizol,...

INTRACELLULAR RECEFTORS

small hydrophobic
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Signalizace pres povrchové receptory

e Signal je vzdy chemicky
* dotykovy x sekretovany

e parakrinni, nervovy, endokrinni
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Spojeni mezi bunkami

aktinova filamenta
uvnitf mikroklku mikroklky énéjici
2 apikalniho povrchu
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Gap junctions — mezerovy spoj, nexy

* pfima vymeéna cytosolickych proteint
e konexiny — uzaviratelny por

* az na vyjimky vsude

* prenasi i elektricky signal (sitnice)

zavieny otevieny

konexon

monomeru konexinu

cytoplazmatické
membrany

mezibunécny prostor

prostor Siroky 2-4 nm

hydrofilni kanal i !



Volna difuze

 NO —dulezity pri uvolnéni hladkého svalstva

e acetylicholine

\ NO bound to
_, activated NO synthase (NOS) guanylyl cyclase

|
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SMOOTH MUSCLE CELL

endothelial cell smooth muscle cell



Povrchové receptory

A — receptory spojené s iontovym
kanalem, neurotransmitery

B —receptory spojené s G-proteiny,
chemokiny, PARs

C - Receptory spojené s enzymy,
rastoveé faktory

(A} IOMN-CHANMEL-LINKED RECEPTOR

(===

(B}  G-PROTEIN-LINKED RECEPTOR

G protain activated
BRZYIME OF G protein enzyme of
ion ehanne ion chanmal
€]  EMZYME-LIMKED RECEPTOR
_~ligand
+ = +
inactive active
catalytic catalytic
darmiin damain



Nitrobunécna signalizace
* signalizace fosforylaci (ATP-ADP), signalizace navazanim
GTP vazajiciho proteinu

 fosforylace — kinazy (az 2% genu, cca 1000 rGznych v
jedné bunce), transferazy

» defosforylace - fosfatazy hydrolyza GTP na GDP

SIGNAL IN Esw
OFF

C oFF
kinaza o ® fosfatdza navazani GTP - ®
o

[siGnaL l;UTE [5“3"'"'" l“ ]

A1 SIGNALING EY PHOSPORYLATION I SHGMALING BY GTP-BINDING PROTEIN



Amplifikace signalu

G coupled-receptor
aktivace adenylat cyklazy
produkce cAMP

Aktivace A-kinazy
Fosforylace dalSich enzymu

produkce mnoha konecnych
molekul

one molacule of
signaling ligand

- receptor protein

each activated receptor protein
may activate many molecules of

G, protein, each of which « subunit of
liberates an o subunit that can AMPLIFICATION G, protein
activate an adenylyl cyclase ; .
maolecule for a prolonged period activated

F - adenylyl

ri “ eyclase
1 _\_.-'. i
R
GTP

each activated adenylyl |
cyclase molecule generates AMPLIFICATION
many cAMP molecules

cAMP

cAMP molecules
activaie A-kinase

1111

A-kinase

Zz _p 1 %

AMPLIFICATION

'

each A-kinase molecule
can phosphorylate and
thereby activate many
copies of enzyme X

%

enzymea X

each copy of enzyme | | | I

X produces many AMPLIFICATION
molecules of product * l I I

"._ products of
*+'. Bnryme X




Kombinace signall

* bunka bez signalt jde do apoptdzy
 uvnitr bunky — integrace signalu

 mnohonasobné fosforylace na rliznych mistech

* tvorba komplexi
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Rychla x pomala odpovéd na
extracelularni signal

extracellular signal molecule

D
intracellular signaling l cell-surface
pathway (@ — receptor protein

nucleus

ALTERED DNA s - ™

PROTEIN RNA s
FUNCTION

FAST SLOW
(< sec to mins) (mins to hrs)

\ ALTERED PROTEIN SYNTHESIS

\ /

ALTERED CYTOPLASMIC MACHINERY

ALTERED CELL BEHAVIOR
Figure 18-7 Essential Cell Biology (© Garland Science 2010)



Neuralni site

* vyuziti pocitacu k modelovani chovani systému

podobnych signalnim sitim

 dulezité pro mozné ovlivnéni

* rUzné signaly
* rUzna intenzita
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Signalni drahy v bunce

Chemokines,
Hormones,
Survival Factors Transmitters Growth Factors
(eg.IGF1)  (e.q.interleukins, (e.g., TGFa, EGF) Extraceular
l serotonin, etc.) l l
W PR T/——— 1K
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