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Charakteristika

» biokatalyzatory: urychluji biochemické reakce v Zivych soustavach

» zpravidla bilkovinné povahy

apoenzym prosteticka
/ bilkovinna slozka Skqua
kovalentné vazana
holoenzym lo3ka
kofaktor \
koenzym
snadno

disociovatelna slozka
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Rozdéleni

Ttida enzymu Obecné schéma reakce

1. Oxidoreduktasy A,tB,., 5 A, +B.

2. Transferasy A-B+C —» A+C-B

3. Hydrolasy A-B +H,O - A-H + B-OH

4. Lyasy A-B 5 A +B  (opaény smér: synthasy)
5. Isomerasy A-B-C 5 A-C-B

6. Ligasy (synthetasy) A+B+ATP - A-B +ADP +P,

7. translokasy: umozniuji presun molekul i iontd pres biomembrany katalyzou prenosovych reakci
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Vybrané kofaktory

TABLE 6-1

lons Enzymes
Cu?t Cytochrome oxidase : ; -
Coenzyme Examples of chemical groups transferred Dietary precursor in mammals
Fe?* or Fe3* Cytochrome oxidase, catalase, S = T
. 2

PerOdease Coenzyme A Acyl groups Pantothenic acid and other compounds

K+ Pyruvate kinase 5 -(I::::)z(;:‘een;sy)lcobalamm H atoms and alkyl groups Vitamin B,
12

M92+ Hexokin ase, glucose 6-ph0$ph atase’ | Flavin adenine dinucleotide | Electrons Riboflavin (vitamin B,)

pyruvat e kinase Lipoate Electrons and acyl groups Not required in diet

| Nicotinamide adenine dinudeotidel Hydride ion (:H™) Nicotinic acid (niacin)
M n2+ Arg i nase, ribonucleotide reductase Pyridoxal phosphate Amino groups Pyridoxine (vitamin B,)
S Tetrahydrofolate One-carbon groups Folate
Mo Dlnltrogenase Thiamine pyrophosphate Aldehydes Thiamine (vitamin B,)
Ni2+ U rease Note: The structures and modes of action of these coenzymes are described in PartIl.
. . Table 6-2
Se G I Utath ione perOX|d ase Lehninger Principles of Biochemistry, Fifth Edition
Z 24 C b x h d I h I © 2008 W.H.Freeman and Company
n aroonic anhyarase, alcono
dehydrogenase, carboxypeptidases
A andB
Table 6-1

Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Reakéni koordinata a vlivenzymu

Transition state (¥) Transition state ()
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Reaction coordinate Reaction coordinate
Figt"ir:’geer6 ;3m:iples of Biochemistry, Fifth Edition felf?nt;l:gee? F:Snciples of Biochemistry, Fifth Edition
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Ukazka vlivu enzymu na rychlost vzniku produktu

Cyclophilin 10°

Carbonic anhydrase 107

Triose phosphate isomerase 10° Jak dlouho by vznikalo
Carboxypeptidase A 10 mnozstvi produktu, které
Phosphoglucomutase 1012 ureasa vytvoriza 1 sv
Succinyl-CoA transferase 1073

Urease 1014

Orotidine monophosphate decarboxylase 1077

Table 6-5
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Princip enzymové reakce

Figure 6-22
Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Apoenzym (a)
Figure 7-33
Holoenzym

Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H. Freeman and Company
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Plasobeni HIV proteasy

Aided by general The tetrahedral intermediate
base catalysis, water collapses; the amino acid
attacks the carbonyl leaving group is protonated /_,-'
carbon, generating as itis expelled. Ox
/f a tetrahedral 0~ /fl C. Peptides
Ox Xc \
C intermediate.

(o)
OH omH\‘ OH
O\ / N/ = Oy,
j H” 5 j HO\ C o:\
C
25 7 cC— Asp25 Y TN 25 y C—

Asp o/ Asp?® sp o Asp® Asp o? Asp®
HIV protease
Figure 6-29

Lehninger Principles of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Enzymova kinetika

» zkouma rychlost biochemickych reakci katalyzovanych enzymy

» jednotky:

* katal (kat; mnoZstvi enzymu potrebné pro pfeménu 1 molu substratu za 1 sekundu) mol/s

* enzymova jednotka (U) | umol/min

Faktory ovlivnujici rychlost enzymoveé reakce:
» mnozstvi enzymu, mnozstvi substratu

» teplota, pH

» aktivatory a inhibitory
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Rovnice Michaelise a Mentenové

V = Vinax

81
SRy |

Maud Menten

Leonor Michaelis
1875-1949 1879-1960

Vo (Mmol.min)

> [S] (mmol.I1)
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Vliv teploty a pH

» s rostouci teplotou roste rychlost reakce (ale pouze do urcité teploty, pak rychlost rapidné klesa)

» pro vétSinu enzyma klesa rychlost reakce v extrémné nizkém ¢i vysokém pH

«  kazdy enzym méd své pH optimum Pepsin Glucose 6-phosphatase
o
>
€T T 100% g\
.E Temperature Denaturation| ,, 2 -
:ﬁ 20 increases activity decreases E N
o activity R
o 3 1§}
210 -
& @
0 : 0%
10 20 30 40 i 50 60

Temperature / °C

Figure 6-17
Rt ptear

les of Biochemistry, Fifth Edition
© 2008 W.H.Freeman and Company
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Aktivace a inhibice

» aktivace: kovové ionty, kofaktory, preména neaktivni formy v aktivni (Stépeni)

» inhibice: preména aktivni formy v neaktivni, pfitomnost inhibitord

T

Substrate
e . @ Positive modulator Kompetitivni Nekompetitivni
, Less-active enzyme [NoaMAL ReACTION |
— Q substyate
oo\N < pvo&m.-ks
37 / ® 0~ O~
More-active enzyme e““l""“"’
CoMPETITWE INHIBLTOR. | [NONCOMPETITIVE INWBITOR
VIOWCOVA eXikwe
O L ompettve | wwtor g
Active substraie wiatgov ta blocked
> enzyme-substrate binding is :
complex blockéd
l’.:il?l'lrEG;B'.l'l f Biochemi: Fifth Editi

© 2008 W.H.Freeman and Company

Khan Academy (online, 2023)
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Vliv inhibitord na K, a v, .,

maXx

bez inhibitoru

Vo (Mmol.mint) [

Nekompetitivni inhibitor:
V... S€ Shizuje, K,, se nemeni

[S] (mmol.l1)
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Chymotrypsinogen Trypsinogen

(inactive) (inactive)
1 245 1 6 71'
Val-{(Asp), -Lys-lle- Vybrané procesy,
) enteropeptidase . v v es .
ltrvpsm }\ v nichz se uplatnuji aktivace
Val-(Asp),-Lys . L .
7r-Chymotrypsin Trypsin d Inhlblce enzymu
(active) (active)
115 '1'|6 245 7 245
Arglle lle
qr-chymotrypsin
(autolysis)

fosfofruktokinasa

Serl4-Arg'>
+ Thr147_Asn148 RiGn

a-Chymotrypsin D& . -G Hexokn:fse

(active) ¢ Mg

113 16 146 149 245

Phosphoglucose

isomerase
N Glucose _—
Leulle Tyr Ala ADP - Glucose 6-phosphate '
A B C v
Figure 6-38
Lehninger Principles of Biochemistry, Fifth Edition Fructose 6'ph05phate

© 2008 W.H.Freeman and Company
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