C5720 Biochemie

13-Koenzymy a vitaminy

Petr Zboril



Obsah

* Koenzymy a vitaminy. Koenzymy oxidoreduktdz (nikotinamid
a NAD, flaviny, chinony, hemy, Zelezosirne proteiny, lipoat,)
transferaz (ATP, UDP, CDP, biotin, thiamin, koenzym A, THF,
pyridoxalfosfat, vit B12) Vitamin C, lipofilni vitaminy (A, D3,
K).
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Typy kotaktoru

* Rozd¢leni podle reakci

o Né&kdy spadaji do vice skupin (THF)
* Jako prekurzory slouzi vitaminy

o VétSinou, nékdy jiné esencialni sloZzky

o Moznost syntézy z neesencialnich prekurzort - hem
* Relativita poymu

o Kofaktor x druhy substrat (ATP)

o Vazba kovu

o Produkty pfemény aminoacylu
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Kofaktory oxidoreduktas

* Nikotinamidové
* Koenzymy

e Prekurzor niacin
e Disociabilni

e 2¢ redukce

* Prenos H-

* NADT™ - respirace
e NADP™ - redukce
* Zmeéna spektra

* Ay =1(c)
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NIKOTINAMIDOVE KOENZYMY

k. nikotimovi nikotinamid
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Kofaktory oxidoreduktas

e Warburglv opticky test
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Warburguv opticky test
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Kofaktory oxidoreduktas

* Flavinové¢ kofaktory

* Prekurzor riboflavin

* Prosteticke skupiny

o 2 le kroky

* Semichinony, radikaly
 7Zména A nevyrazna

e Zluta (0x) x leukoforma (red)
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Kofaktory oxidoreduktas

e Redukce FAD
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Flavin adenine dinucleotide (FAD)
(oxidized or quinone form)

FADH - (radical or semiquinone form)
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FADH, (reduced or hydroquinone form)

Figure 13-12 Fundamentals of Biochemistry, 2/e
© 2006 John Wiley & Sons
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Kofaktory oxidoreduktas

K.lipoova

* Kys. lipoova (thioktova) O +2 ) 2
o Vitamin Q¢ OHZ[HHs SH
o Vazan amidicky na apoprotein bichinon
o Odtud lipoamid o} HC o
c . HC CH +2Ze
* Ubichinon, CoQ Heo o e  mce~ [~
o Volnd interakce ) 1% T ePSC o CI; T£ e
o UQ-5n,CoQ,,n=6-10 HC )
o Semichinony, radikaly, ROS
° * 14 f .
Ferredoxinové typy  Jerredoxin
o Nehemové vazané Fe, FeS proteiny &Fé&FéS
Qo S ¥ =S
o Klastry Fe-S rizné struktury dys - Cys
* Hemoveé vazane Fe
o Rulzné substituenty, téz lipofilni _
o Riizny zplisob vazeb HéEYH
\Nm e.. ‘
+ GSH R
o Detoxikace, GSH peroxidasa x reduktasa w
o Téez prenos skupin, xenobiotika glutathion
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Kofaktory oxidoreduktas

e Plastochinon 0
o Obdoba UQ HsC
u fotosyntézy
o Redukce2 x le Ha = H
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Kofaktory oxidoreduktas

* Naftochinony
Vitaminy K
Specialni funkce
Tvroba karboxyGlu
Srazeni krve

0O O O O

Menaquinone (vitamin K2)
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Kofaktory oxidoreduktas

* Fe-S klastry, ptiklady prostetickych skupin bilkovin
feredoxinového typu
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Kofaktory oxidoreduktas

* Chlorofyly

o Porfyrinova struktura, lipofilni substituent
o Mg2+

o Fotosyntéza — transport e
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Kofaktory oxidoreduktas

* Preménéne AK
o Prostetické skupiny
o Bilkovinny pivod

Pyrolochinolinochinon

PQQ

® Footer Text

TOPAchinon
TrihydrOxyPhenylAlanin
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Koenzymy transferas

« ATP

o Pfenos aktivnich skupin
o Aktivace metabolitl

e Reakce s R-OH

o Voda — hydrolyza
o sacharidy bilkoviny
* kinasy

e Reakce s Met

o Aktivni metyl

 Reakce s R-OH
o Prenos PP, Rib-5P na P-Rib-PP

e Reakce s R-COOH

o Aktivace acylii, aminoacyl

* Reakce se siranem
o Aktivni kys. sirova
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Koenzymy transferas

biotin
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o Aktivni karboxyl o Q cooH
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Koenzymy transferas

A - CoA - CoASH
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o Z pantotenatu
o Aktivni acyly

o Sprazeno ATP = AMP + PP
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Koenzymy i1someras

* Vitamin B,
o Kobalamin
» Korinoid + nukleotid
o Ligandy
* (N nejucinnéjsi
o Transkarboxylace
o Krvetvorba
* Perniciosni anemie
o Aplikace
* Peroralni nespolehliva
* Vnitini faktor pro vstfebavani
o Biotechnologicka produkce
» Vykaly pfezvykavci
» Aktivovany kal
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Cyanocobalamin (Vitamin B12)
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Vitaminy

* Vitaminy jako prekurzory kofaktoru
o VétSinou, nékteré nepotiebuyji

o Ng¢které jsou spiSe metabolity (askorbat)

Fyziologicka role — zde druhotradé

Vyskyt — vlastnosti (polarita)
o Rozpustné ve vodé — polarni
o Rozpustne v tucich — nepolarni
o Hledisko dieteticke

Nasledujici prehled

o Korelace struktur s kofaktory
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TABLE 8.9 Water-Soluble Vitamins

Nicotinic acid (niacin)
Pantothenic acid
Biotin

Folic acid

By,

C (ascorbic acid)

Nicotinamide adenine

dinucleotide (NAD™)
Coenzyme A
Biotin-lysine complexes
(biocytin)

Tetrahydrofolate

5'-Deoxyadenosyl cobalamin

amino acids
Oxidation—reduction

Acyl-group transfer
ATP-dependent

carboxylation and
carboxyl-group transfer
Transfer of one-carbon
components; thymine
synthesis

Transfer of methyl
groups; intramolecular
rearrangements

Antioxidant

Vitamin Coenzyme Typical reaction type Consequences of deficiency
Thiamine (B;) Thiamine pyrophosphate Aldehyde transfer Beriberi (weight loss,
heart problems,
neurological
dysfunction)
Riboflavin (B,) Flavin adenine Oxidation—reduction Cheliosis and angular
dinucleotide (FAD) stomatitus (lesions of the
mouth), dermatitis
Pyridoxine (Bg) Pyridoxal phosphate Group transfer to or from Depression, confusion,

convulsions

Pellagra (dermatitis,
depression, diarrhea)

Hypertension

Rash about the
eyebrows, muscle pain,
fatigue (rare)

Anemia, neural-tube
defects in development

Anemia, pernicious
anemia, methylmalonic
acidosis

Scurvy (swollen and
bleeding gums,
subdermal hemorrhages)




Prehozeny A a E!

TABLE 8.10 Fat-soluble vitamins
Vitamin Function Deficiency
A Antioxidant Inhibition of sperm production;
lesions 1n muscles and nerves (rare)
D Regulation of calcium and  Rickets (children): skeletal
phosphate metabolism deformaties, impaired growth
Osteomalacia (adults): soft,
bending bones
E Roles in vision, growth, Night blindness, cornea
reproduction damage, damage to respiratory
and gastrointestinal tract
K Blood coagulation Subdermal hemorrhaging
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