C5730 Biochemie - seminar

Mgr. Lukas Faltinek

podzim 2024



Glykolyza



METABOLISMUS

proteiny h katabolismus
polysacharidy >
lipid
o / /\
NAD* NADH
FAD FADH,
ADP + P, ATP
proteiny N \J
polysacharidy anabolismus
lipidy <

nukleové kyseliny

Co,
H,0
NH,

aminokyseliny

monosacharidy
mastné kyseliny
dusikaté baze




METABOLIC PATHWAYS

-’_1 _. . .
Glycan Biosynthesis = l r i Biodegradation o
and Metabolism o)o—o—0|d 4 obio
= — A
p o — — b \.ﬁ_\ - L ] > ﬁ
. 4 8 2 l»—-oJ - 1

Carbohydrate

Metabolism

JLn

Lipid
Metabolism

/.«'1’ =

Metabolism of

Cofactors and Vitamins,

Biosynthesis of
econdary Metabolite

Figure 15-1
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company

biochemie

potrava
nestraviteiné kousky tuky sacharidy bilkoviny voda
mineraini latky
——— traveni
mastné kyseliny + glycerol : monosacharidy aminokyseliny
‘L tvorba homont
. alkaloidd
pyvuvat barviv
dusikatych
zdsad
acetylkoenzym A 2-oxokyseliny -NH:
citratovy cyklus /
+ mocovinov
dychaci fetézec y
cyklus
\ 4
nestraviteiné kousky CO,H:0, energie mocovina
—> \ <«

pryc z téla jako odpadni latky

http://www.studiumbiochemie.cz/metabolismus




MUN
SCI

Ustav
biochemie

SIGMA-ALDRICH

(s oty

potrava

nestraviteiné kousky tuky sacharidy bilkoviny

mastné kyseliny + glycerol monosacharidy aminokyseliny

—>

acetylkoenzym A 2-oxokyseliny

citratovy cyklus
+

dychaci fetézec

v

nestraviteiné kousky CO.,H:0, energie

voda
mineraini latky
vitaminy traveni

‘L tvorba homont

) alkaloidd

pyruvat barviv
dusikatych
zdsad

-NH:

moéoyinov

y
cyklus

mocovina

—

— V¥ —
pryc z téla jako odpadni latky

http://www.studiumbiochemie.cz/metabolismus




Skrob

amylasa

> | maltosa

glykogen

trehalosa

sacharosa

laktosa

glykogenfosforylasa

maltasa

»
>

trehalasa

sacharasa

»
»

laktasa

»
»

v

v

I Ustav
biochemie

+

galaktosa



Glykogenolyza

MU N
SCI

OH OH
H OH |H O.H o 0
H H Glycogen Phosphorylase H H H H
OH OH H - H ’ 0 H
- OH H
HO OH I
0 HO O—P—0H | HO OH
H OH H OH
— —an o H OH OH H OH In
Glycogen [l Glucose 1-phosphate B Glycogen
HO—IT—OH
OH

glukosa-6-fosfatasa

glukosa-1-P >

glukosa-6-P

fosfoglukomutasa

Ustav
biochemie

/

(pouze v ledvinach
a jatrech)

glukosa

\

glykolyza




’
Glykolyza g
Glyceraldehyde 3-phosphate 2 <
+ on Y
3 Dihydroxyacetone phosphate ®—O—CH2—ICI—CH20H
Glucose HO—SCHz o Preparatory phase 1 o
o= H /4 H  Phosphorylation of glucose
priming 4K oH H /' and its conversion to Payoff phase
reaction HO OH  glyceraldehyde 3-phosphate 0 Oxidative conversion of
ADP H3 01".' Glyceraldehyde 3-phosphate (2) ®—0—H, —CH—C_  glyceraldehyde 3-phosphate
Glucose 6-phosphate ®—o0—CH, 1l-2Pi oH H topyruvate and the coupled
o G xidation and ~2NAD"* formation of ATP and NADH
@ HA H @ Hexokinase phosphorylation W 2. - 0
OH H [0} @ Glyceraldehyde
HO OH
@ Zh(:p::;le\exose 1,3-Bisphosphoglycerate (2) ®—0—CH2—CIH—C< 3-phosphate
H OH ES— first ATP- o—® dehydrogenase
Fructose 6-phosphate ®—0—CH, O, CH,—OH b o ® C 2 ADP OH
Ph ho- (substrate-level 2‘ o
se.cm.‘d H i HO OH @ i .o phosphorylation) 4 (o] @ PIREAI
priming fructokinase-1 3-Phosphoal 2 T c' glycerate
reaction ADP OH H -rhosphog ycerate (2) ® ol - kinase
OH
Fructose 1,6-bisphosphate =~ (®)—0—CH, 0. CH,—0—(P) @ Aldolase Phospho-
cleavage 1 H HO P
of 6-carbon WH @ Triose 2-Phosphoglycerate (2) ?Hz—CIH—CI g:z::;:te
sugar phosphate phosphate 1 OH o o
to the 3-carbon @ Ot . ® \s2H,0 é @ e
sugar nolase
hosphates _ A
phosp o Phosphoenolpyruvate (2) CHz—?—C\ Puriiate
! 4 i (o} \'/
Glyceraldehyde 3-phosphate ®—0—CH—CH—C second ATR. o 2ADP o kinase
| forming reaction
+ OH g (substrate-level N> 2’ é &
Dihydroxyacetone phosphate — CH,—C—CH,0H phosphorylation) 4
Yy Yy phosp ®—0 % (l) < Pyruvate (2) CH3_ﬁ_C\o_
o

Figure 14-2b
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company

Figure 14-2a
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company

Ustav
biochemie

MU N

SCI



Souhrnna rovnice
glykolyzy
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Oxidacni dekarboxylace
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Coriho cyklus

Alaninovy cyklus
» pri nedostatku kysliku se pyruvat odbourava na

» pfi degradaci aminokyselin se pyruvat méni na
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Glukoneogeneze

» anabolickd draha vedouci k syntéze glukosy

» principem opacna draha ke glykolyze, ale kvili energetickym bariéram nékterych reakci se urcité kroky lisi
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Pentosofosfatovy cyklus

» alternativni katabolicka drdha vedouci k odbouravani glukosy
» v oxidativni fazi vznik NADPH (slouZi v syntéze MK a steroid(l)

» v dalsi fazi vznik pentos (ribosa = syntéza DNA a RNA)
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