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« Odbourdavani aminokyselin, obecné premény.
Transaminace, deaminace, dekarboxylace
(biogenni aminy).

« Odbourdvani jednotlivych aminokyselin (zvl.
aromatické a esenciaini).

« Dédicné poruchy metabolismu aminokyselin.
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Metabolismus aminokyselin

« Katabolismus

obecné a specidlni pochody

odstranéni dusiku — mineralizace (NH,*)

premeéna uhlikového zdkladu

glukoplastické (glukogenni) a ketoplastické (ketogenni)

O O O O

« Anabolismus

syntéza uhlikového zdkladu

aminace

esencidalni a neesencidlni — otdzka schopnosti syntetizovat uhlikovou kostru
Val, Leu, lle, Lys, Met, Thr, Phe, Try

O O O O
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Metabolismus aminokyselin

Katabolické hledisko

TABLE 19.2 GLUCOGENIC AND KETOGENIC AMINO ACIDS

Glucogenic Ketogenic Glucogenic and Ketogenic
Aspartate Leucine Isoleucine

Asparagine Lysine Phenvlalanine

Alanine Tryptophan

Glycine Tyrosine

Serine
Threonine
Cysteine
Glutamate
CGlutamine
Arginine
Proline
Histudine
Valine
Methionine
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Obecne pochody

« Odstranéni N — obecné a specidlni zpUsoby
o Oxidacni deaminace
o Transaminace
o Eliminace prfima (His) a neprimda (dehydratasy Ser a Thr)
o Specidlni zpUsoby
« Dekarboxylace
o Vznik amind, specidlni metabolity
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Oxidacni deaminace

« RUznd specificita, kofaktory, aktivita
o Oxidasy - H,0,
o FAD (D-AK + Gly)
o FMN (L-AK, zanedbatelné akfivity)

- Glu:NAD-oxidoreduktasa (deaminuijici)

R-CH-COOH+NAD* = R-C-COOH + NADH + H*

| | |
NH2 NH

R—C - COOH + H,0 R—C - COOH + NH,

| | | |
NH O
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Transaminace

« Prenos -NH, — vymeéna za =0

—CH-COOH + R,-C-COOH = R;-C-COOH + R,-CH-COOH

NH, O O NH,
» Kofaktor PALPO 0 4
2- 0
|
OH
O/,/ \ =
O
A
N CHs

Pyridoxal phosphate
(PLP)
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Transaminace

« Prenos -NH, — vymeéna za =0

R, -~ CH-COOH + R,-C~-COOH = R,-C-COOH + R,-CH-COOH
| |

[ [
NH, 0 0 NH,

« Kofaktor PALPO - R, a R, - obracené

R _COO-
0
H. NHs
H
- Hy0 o-
\__20sP 7z |
Xt
N CHs
H
Aldimine Quinonoid Ketimine Pyridoxamine phosphate
intermediate (PMP)
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Transaminace

« Glu jako sbernice NH,
« Spoluprdce s
GluDH

 Kofaktor PAPLO
o Vratné na PAMPO
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Transaminace

« Glu jako sbernice NH,
« Spoluprdace s GluDH

0
a-Amino acid a-Ketoglutarate NADH + NH;* —— J\
H,N NH,
Urea
a-Ketoacid Glutamate NAD* + H,0
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PALPO - enzymy

 Metabolismus aminosloucenin — AK
« Uloha apoenzymU - labilizace vazeb

o a-aminotransferasy
o b —dekarboxylasy

o C —aldolasy
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PALPO - enzymy

« Stereochemickeé vlivy
« Nejlabilngjsi je vazba kolmda na t-orbitaly PALPO

Aspartate Serine
aminotransferase hydroxymethyl-
transferase

Bond most nearly
perpendicular
to m orbitals

nt orbitals
ll Bond most nearly

() perpendicular
AL to r orbitals
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Uloha apoenzymti

e Transaminace

Schiff-base
linkage
Lysine (protonated)
M Amino acid
uNeS R coo-
= Y
O- NH3+

2-0,P0 = ’ w

\+
N
H
Internal aldimine

CHsx
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Dekarboxylace

« Vznik biogennich aminu
o Mono a diaminy
o Dekarboxyldzy (koenzym PALPO)

R - CH — COOH = C02 R - CH2 — NH2 + C02

—
|

NH,
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Biogenni aminy

Biogenni aminy - nomenklatura
Signdini a regulacni metabolity

o Hormony
o Neurotransmitery
o Dalsi signdlni a regulacni funkce

Odpadni produkty posmrtného (mikrobidiniho i
spontdnniho) rozkladu

Odbourdni biogennich aminu oxidacni deminaci

o MAO a DAO
o Inhibitory - psychofarmaka
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Biogenni aminy

e Histamin

0
o (]
QN\ NH; N NH,
H

« Stanoveni

o Parametr kvality surovin, potravin

* Problematika
o Fyziologicky UCinek — zanét
o Patologicky — alergické reakce
o Antihistaminika
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Dekarboxylace

« Serotonin — 5'-hydroxytryptamin : i

o hormon a neuroftransmiter

im-
HQ
- M By Tryphaplees PHTF
LﬂTrypm ar
HN I NH; \Q% \
% Swwaterin ST}
 Nedostatek — deprese
o ,hormon stésti" :{

o www.whatisserotonin.com
% s-Hydrouyindslessigaians (9 HitA)
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Biogenni aminy

« GABA

o Glutamat
o Nevhodné pro déti— koreni — polévky

HOOC-CH,-CH,-CH(NH,)-COOH — CO, + HOOC-CH,-CH,-CH,NH,
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Biogenni aminy

* Diaminy
ornitin (n=3) — putrescin, lyzin (h=4) — kadaverin

« Polyaminy
o Spermin, spermidin
o Reguldtory bunécné proliferace

® Petr Zboril 11/5/2013 @19



Biogenni aminy

Odbourdni biogennich aminu
o oxidac¢ni deaminace
o MAO a DAO

R — CH, — NH, R—CH=NH +2H

R-CH=NH +H,0 = R-CH=0 + NH,

Hromadéni post mortem

o Dekarboxylace probihd
o Oxidace nikoli
o ,mrivolné jedy"
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Biogenni aminy

Rovnovdaha tvorby a eliminace

o Tvorba anaerobné (dekarboxylace)
o Odbourdni aerobni
o Hromadéni post mortem

Vyznam pro praoxi
o Psychofarmaka
o Antihistaminika

Stanoveni biogennich aminU

o Kvalita potravin
o Forenzni vysetreni

Rostliny — alkaloidy (sekunddrmi metabolity)
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Specialni premeny
postranniho retezce

« Pochody liSicich se mezi skupinami AK
o Uvnitf skupin analogické

« Degradace do stupné navazujiciho na jiny
metabolismus
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Alifatické aminokyselin

Produkce a-oxokyselin — aktivnich acylU

® Footer Text

S . BMH,
Hy ¢ ©NH H.C—H,C

CH,—CH—C0o0% \.‘_{“II CH-— CO
H .

H.C
,
CH

_.—""
H.C H.C

Levcine Valing

.

Brunched-cluis | — ctBoptaslntarae

SR did rrantsnin e

PR TR R

- Bt wid
B—C— 00

Bruneled-clas | s HE-Cas
-0 s wilmgonase [ 77 o y

(Lo, TRF) |- SADH + 00,

0

Aoyl Cod |

H——%-Caa

aleleydvn genoti el Cod dehydrogenase Irf_ ETF-FAD < Nl " OH:
[ TR FARH, — =

T

- 0
i

0

Ml U= UH— O —5-CoA H.U—CH=0(—

AvctoareTane Progiouy] Col Acetyl Con I

Acety] Cod

W

Avcetyl Cod sueciny] CoA

=
o= CH-—CH
o

lsole

ENH,

Cons

weine

O

C—5-Coh

e ‘“x

roprisnyl Cody

Suceinyl CoA

11/5/2013 23



Aromaticke aminokyseliny
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Poruchy

« Chybéjici enzymy

« Phe monooxygenasa

o Fenylketonurie

Phe se fransaminuje na fenylpyruvat
Poruchy vyvoje mozku

Dieta bez Phe

Screening

« Homogentisat oxidasa
o Alkaptonurie
o Poruchy vyvoje fyzického i psychického
o Dieta bez vétvenych AK

0O O O O
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Aromaticke aminokyseliny
- Phe aTyr M e

o Tvorba aminu
o Fyziologicky vyznamnd draha oo jmﬁm

- j

D b
b

mj
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® Foofer Text
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« Tryptofan

Tryptophan N-Formylkynurenine Kynurenine
0,
Monooxygenase
H,0
0
0 CoO~ 0,
11 steps =
00 — |
CHz Dioxygenase
~00C NHz*
2-Amino- ki ME .
Acetoacetate 3-carboxymuconate- 3-Hydroxy- 3-Hydroxykyn urenine

anthranilate

6-semialdehyde
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Tryptofan
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Methionin
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Serin a treonin

NAavaznost na sacharidy
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Treonin a glycin
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Glutamat a souviseijici AK

Proline Arginine

Glutamine Histidine
x\. L j ./
+ O
HsN H
Glutamate a-Ketoglutarate

Arg — HoN-(CH,);-CH(NH,)-COOH — O=CH-(CH,),-CH(NH,)-COOH — Glu
. Ornitin Ornitin-6-aminotransferasa
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Histidin

« Primd eliminace aminoskupiny
o Jind cesta pres histamin

00 Lo Co0 CO0
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Glutamat a souvisejici AK

 Pro a Arg

e L 3\

H COO_ COo0~
2 ¥ +
Proline Pyrrollne AN HsN H
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~00C —> ~00C
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A\ H H / vy-semialdehyde
~00C k\/\/NHa
Arginine Ornithine
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Glutamat a souviseijici AK

e Glu - a-KG —- TCA — Glukosa

« Asp (Asn)— Oxalacetdt — TCA— Glukosa
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® Footer Text
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Vztah metabolismu

aminokyselin k dalsim

Threomnine

SErne .
3II|I:"\.\;I.'-.
at
)
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ety
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- cwile [
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o I
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Glu .r(m: [zolewcine
o Methionine
Valine
Threonine

® Footer Text

Tyrosine <
Leucine
Lysine
Trypiophan

Tyrosine <—— Phenylalanine

Isolencine
 Leucine
Lysine
Tryplophan
Threonine

Crlutamate <

5,1 0-Methylenetetrabydrofolats

Phenylalanine

ATZInine
Cilutamine
Histidine
Proline

Key:
Crlucogense

Ketogemnic

11/5/2013 39



Prehled toku materialu z bilkovin

tkanové
bilkoviny
lyza syntéza dusikaté
latky
syntéza
dusikatych latek
= i traveni hotovost
bilkaviny potravy aminokyselin
(esenc. AK)
600-700g
+
NH,
odbourdvani
resyntéza
neesenc. AK \
NH;
harid v
sacharidy : .
lipidy C-zbytky \
4 modovina
citratovy
cykilus
a

. - :

r dychaci

fetézec

CO,+ H,0
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