ENZYMY METABOLISMU CIZORODYCH
LATEK A CHEMICKYCH REGULATORU
SIGNALNi TRANSDUKCE:

Enzymy 1. faze biotransformace xenobiotik,
steroidnich hormonu a mastnych kyselin —
oxygenazy (CYP, AKR, FMO, COX, LOX), reduktazy
(AKR, NQO), hydrolazy (esterazy, epoxidhydrolazy).
2. faze biotransformace (GST, UDPGT, SULF aj.).

3. faze biotransformace (ABC transporteéry)

Enzymy signalni transdukce:

Proteinkinazy (,,moduly“ mitogen-aktivovanych
proteinkinaz ERK, p38, JNK), fosfatazy; dalsi enzymy
biotransformace lipidl (fosfolipazy, dalSi enzymy
biosyntézy/transformace lipidnich signalnich molekul
— dihydroceramid-desaturaza, sfingomyelinaza aj.).
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I||H
BIOTRANSFORMACE CIZORODYCH LATEK, STEROIDU,
EIKOSANOIDU AJ. ENDOGENNICH LATEK

Phasa 0 Phase | | Phasa Il | Phase Il

UGTs I

Glucuronides,
Huclenphileg Sulfoconjugatas HHH; {hamhtml}

SULTs
u NQO1
[~

Elﬂ'ﬂtrﬁﬂhllﬂﬁ ——  GaH cOnjugales MRP2 I,'ilpl::ﬂl}
GS5Ts

DNA, proteins




‘ ” 1. FAZE BIOTRANSFORMACE:
monooxygenazoveé reakce

CYP enzymy

\4

RH + O, + NADPH =—> R-OH + NADP' + H,O

(substrat) (produkt)

- Prenos elektronii z NADPH na CYP enzym
- Aktivace molekuly kysliku, ,,roztrzeni“ vazby
- Oxidace substratu (hydroxylace, N-demethylace, epoxidace....)

R-H — R-OH o
X \ A
/N-CH3 — /N-H + HCHO -C—-C- -C— C-
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MONOOXYGENACE A AKTIVACE KYSLIKU
Fe* HH®

||”H||| CYKLUS CYTOCHROMU P450:

>fenos elektronu: s 5
ADPH Fe™ RH  \ADPH-P450 reductase’™?
‘ -
ADPH:P450 oxido- \“’ ® p
eduktaza NADPH-P450 reductase

' Fe®* RH
ytochrom P450

ubstrat RH,
rodukt ROH,
rodukce ROS)

Aktivace kysliku:
ROS = vedlejsi
produkty NADPH-P450 reductase™ NADPH-P450 reductase®®

Lotoraior



II”H||| SPECIFICKE SUBSTRATY CYP ENZYMU

Estradiol

Steroids

(testosterone, R = -OH

androstenedione, R = =0
progesterone, R = -COCH3
(4-Pregnene-3,20-dione))

Hydroxylace steroidu
v ruznych pozicich

(v zavorkach isoformy
CYP enzymu)

17-ox0 (2C11, 2B1)

ot H-16p (2B1)

(2A2)  H-16a
6p-hydroxylace = (2C11, 2B1)
specificka reakce CYP3A

Lotoraior
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I .
|”H||| REGIOSELEKTIVNI HYDROXYLACE

ESTRADIOLU ISOFORMAMI CYTOCHROMU P450

EI 1.4
i [ 1]
/\ I- ‘_I H* UII | A2, 1A,
LAL LA 18] . ' 2, 20,
< W6, ICE, 309, ICH, 10, AT .I!l-:"'.l TR
AAd, IAS, 347 =
| 1Al 14z,
T ams,
A4, BA4, TAT
1AL 187 ‘
HO B4

1Al 1A2 1R1 141, LA, 1AZ IHI,
20N, 144 AL LAY, AT

And, JAS a7
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‘ ” SPECIFICKE SUBSTRATY CYP1 ENZYMU

Alkylresorufins

(alkoxyphenoxazones) Caffeine

Benzo[a)pyrene (1,3,7-trimethylxanthi

EROD / MROD BaP-hydroxylaza Kofeindemethylaz)

.Luboruiorv



||”H| | ROLE CYP1A1/CYP1A2/CYP1B1 A

EPOXIDHYDROLAZ V METABOLICKE AKTIVAC
POLYCYKLICKYCH AROMATICKYCH UHLOVODIK

Bl2iP .,
I ®!

A
SRNeTeE uc‘o’

(+)- Bla)P-1.8-dlel
/.'/mm:n l]ﬂdll-ll;]:.?

(+]- and (-)-B(a)P-
1,8-0xdde

HO

' ;
é—H (=}~ B{alP-1,8-diol LD




METABOLISMUS POLYCHLOROVANYCH
BIFENYLU (PCB) - piiklad 1. faze metabolismu
persistentnich organickych sloucenin

Mikrobialni
degradace

/ Metabolismus

u vyssich
zivocichu:
oxidativni metab.
(hl. cesta C, D)

Persistetni arom.
slouéeniny: obsah.
Cl v sousednich
pozicich — bariéra
vzniku epoxidu
monooxygenaz.
reakci
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NUKLEARNI A CYTOSOLOVE RECEPTORY
KONTROJUJICI EXPRESI CYP PROTEINU

Foreign Chemical p Hormones, Cytokines
Inducers Growth Factors

N rd

RECEPTORS and
TRANSCRIPTION FACTORS

l Induction

CYP GENE EXPRESSION

v

_(P450 ENZYMES )
K’ P
Foreign Chemical Metabolism of

Metabolism Endogenous Steroids,
Fatty Acids, Prostaglandins




ENOBIOTIKA, STEROIDY AJ.
TKY INDUKUJI VLASTNI
ETABOLISMUS AKTIVACI
ECEPTORU (TRANSKRIPCNICH
AKTORU), KTERE KONTROLUJI
XPRESI BIOTRANSFORMACNICH

NZYMU A ABC TRANSPORTERU

- vazba xenobiotika na receptor
(aktivace receptoru)

- dimerizace receptoru

- vazba receptoru na specifické

- responsnhi elementy v promoterovych
oblastech cilovych genu

Drugs
Chemicals
Xenobiofics

l

Receptor-mediated

[AhR/ARR CAR/RXR PPAR ;c\:e|

AhR-RE PBREM PXR-RE |'|’-\.i\'-lx'5-|

f

Phase | Drug * el -|’h,1.,¢. I 51—“}-..- S - Other
» b |

melabolizing Eneymes

{  metabolizing Enzymes Stress Enzymes
L ; # S




I
”H||| NUKLEARNI A CYTOSOLOVE RECEPTORY

nuklearni receptory cytosolovy receptor
e e |
a) peroxisome proliferators b) phenobarbital c) dioxin
g RA PB RA 0
'\ \
PPARa RXR CAR | RXA AnR ARNT
\‘__..ff _.I‘L—'—

\VA\VAVAGSA VAVAVAN

PPRE \"~— PBREM DRE

ligand receptoru dimerizacni partner
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NUKLEARNI A CYTOSOLOVE RECEPTORY
KONTROLUJICI EXPRESI CYP ENZYMU

CYP Induction Mediated by Nuclear Receptors

P450 inducing agents

Polycyclic aromatic
hydrocarbons

Phenobarbital

Dexamethasone

Fibrate drugs
Cholesterol
Bile acids”

Thyroid hormone

Prototypic responsive
rat liver CYPs

Receptor

1AL, 1A2, 1B1
2B1, 2B2

3A1, 3A2, 3A23
4A1, 4A2, 4A3
TAI

TAI

P450 reductase

——

Ah receptor”
CAR

PXR

PPARa
LXRa

FXR

TR

' PAS transcription family member, not a nuclear receptor.
' Inhibitors of CYP7AI transcription

.



BIOSYNTEZU / METABOLISMUS STEROIDU A

'||”H| SEZNAM (CYP) ZODPOVEDNYCH ZA
METABOLISMUS XENOBIOTIK

CYP1A1, CYP1A2, CYP1B1: genova exprese regulovana AhR (indukce
jloxiny, PAH; endogenni ligandy?) monooxygenace PAH, estradiolu;

CYP2B: exprese regulovana GR/CAR, indukce steroidy, fenobarbitalem,
ionooxygenace velké rady xenobiotik, testosteronu a;j.

CYP2A, CYP2C, CYP2D

CYP2E: indukce predevsim stabilizaci proteinu (indukuji etanol, pyrazol aj.),
ionooxygenace etanolu, (o-1)-hydroxylace mastnych kyselin

CYP3A: exprese regulovana GR/PXR; indukce dexametazonem aj. steroidy,
3-hydroxylace testosteronu

CYPA4A: exprese regulovana PPARq, indukce peroxisomalnimi proliferatory
lofibrate, dialkylestery kyseliny ftalové), o-hydroxylace mastnych kyselin
CYP7A, CYP11A, CYP17, CYP19 (aromataza): enzymy steroidogeneze

dalsSi dulezité CYP metabolismu vitaminu D3 a kyseliny retinové

.Luboruiorv




REGULACE EXPRESE BIOTRANSFORMACNICH ENZYMU:

CYTOSOLOVY Ah (aryl hydrocarbon) RECEPTOR

.Luboruiorv




CYTOSOLOVE RECEPTORY: AhR
(Aryl hydrocarbon receptor)

AhR kontroluje genovou expresi

e

biotransformaénich enzymi  regulatoru bun. cyklu / B
apoptozy
CYP1A1/1A2/1BA1,
UGT, GST, NQO1 p27, Bax, ... primé interakce (ER?,..)
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SUBSTRATEM CYP1A

II”H||| AKTIVACE Ah RECEPTORU A INDUKCE CYP1A1

substrat S je ligandem AhR monooxygenazova reakc

_AHR
‘_!'"‘*-"
| ARNT | iPZ

CYP1A1

ARNT ‘

AhR/ARNT naseda na XRE = DRE = xenobiotic (dioxin) response element
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[
”H” LIGANDY AhR

Strukturni podobnost (Sifka, vySka, molekularni objem, planarita molekuly)

-5

3453 4 .-pentachlorbifenyl
(PCB)

Cl
O
Cl

JOCIOC, [LJOLIOC,

3,7 ,8-tetra-chlorodibenzodioxin 2.3,7 8-tetra-chlorodibenzofuran
(TCDD) (TCDF)

TCDD = nejsilnéjsi agonista AhR
= modelovy dioxinovy toxikant

Nekoplanarni latky

(napr. PCB se dvéma —
chléry v pozici ortho)
nevykazuji planarni

pozici aromatickych jader

a nejsou agonisty AhR

C
=@,
C

2,2',4,4'6,6'-Hexachlorobiphen
(Not coplanar)
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dosud nejsou znamy (derivaty tryptofanu ?)

||”H||| ENDOGENNi AGONISTE AhR

Funkce AhR:

nezbytny v radé

proliferaénich a
yvojovych

procesu

(viz mysi AhR-

deficientni

modely)

L PP, N ¥ Mu#.-.hhm&hﬁ:hﬁ o R e i il R O

200 001 01 1 W0 100 1060 10000
Cancentration {nM)
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'”‘H AKTIVACE Ah RECEPTORU / AhR-
DEPENDENTNi GENOVA EXPRESE

(» o ligand (TCDD etc.)

odukty genové _ N
. pleiotropic effects
prese: d degradation p

AHR
etox./bioaktiv. enzymy L 4
apoptoza;
oun. cyklus; phospholyration?

imé interakce AhR
cross-talk“ s ER, ...

‘|'/ Cyplal, p27, Bax, Ahrr, etc.
egulace AhR:
degradace AhR po \. % o

avazani ligandu
AHRR = AhR represor

Lotoraior



DRE =
dioxin
response
element

Lotoraior

REGULACE CYTOCHROMU P4501B1 (CYP1B1)

‘ Ligand

ﬂ“ﬁ

a| '
% \ Estrogen
:mn %.‘_ j \
Activatid FH:A. o/
enbers nucleus i
- e [
i CAMP r b
slimulation |

L}
T

FHA
F phosphoeny|atas
) CRER F‘

S " FUER DRE AP-1 site ERE

— (=520 1a S110) (w53l wB2d) (w1 d® b <1 FH)

| {olher S5Fe1 ard CREE binding cccurs wpeiream)

B4 10 49) -

@ Estrogen

]
£

H (or estrogen
metabolite)

cwﬂy

-

.



"I|H MERENI AKTIVACE Ah RECEPTORU
(transgenni model - luciferazovy reportérovy gen)

TCDD and Related

Compounds f LT T
O m 1+ | AhF

- Gy
@ ,,' Nuclear

)
/ Factors

@

1
! pA
s DRE-Luc
“Activated” .~
S

(p) Increased Protein,  Modulation of Gene
:- .-~ Phosphorylation ™. Expression

Membrane :
Proteins ‘\
®
\. Cytosolic /
Proteins

\ Luciferase

Adapted from Blankenship (1994)

= -
______

A
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REGULACE EXPRESE BIOTRANSFORMACNICH ENZYMU:

NUKLEARNI RECEPTORY

.Luboruiorv
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NUKLEARNI RECEPTORY (NR)

g
Histone acQ

Histone transferases

deacetylases Ligand binding
Protein kinases

Dimarization
Transliocation

No ligand
Antagonist

Repression Activation

Model for gene activation and gene repression by NRs

.



struktura domén receptort

||”“||| NUKLEARNi RECEPTORY:

A/B C D
hER | o
. el it IRERIETN] =
hERP | 28 96 [mmll s
transcriptional
activation \

nuclear aktivace MAPK

translocation -— F— R vazba ligandt
dimerization —
DNA binding
hsp90 binding
Coactivator binding - e

Corepressor binding




igand-independentni
odulace

ranskripéniho

aktoru (MAPK, PKA,..)
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NUKLEARNI RECEPTORY

Lipophilic
Xenobiotic

Hydrophilic
Xenobiotic

'

e ‘-"'-

e H
¢ Signaling ™

gy, SMolecule -

ol .,
( Transcription)
o Factor .~

Cellular Events
Cell cycle regulation
Enzyme induction

o
» — L Regulator
(Transcniptior

3 4
_h_F aclonr_. = Es
— -

o

e e

Target Gene(s)
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Ligands:

NUKLEARNI RECEPTORY

DNA
Adopted
Endocrine Orphan
Receptors Receptors

Ligand

High-affinity,
hormonal lipids

ER q,
PR :

Low-affinity,
dietary lipids

RXR a.p.y
PPAR ao,B,y
LXR o,p
FXR
PXR/SXR
CAR

COO

Orphan
Receptors

Unknown

SF-1

LRH-1
DAX-1

SHP

TLX

PNR
NGFI-B o, B,y
ROR a,B,y
ERR a,p,y
RVRa,B,y
GCNF

TR 2,4
HNF-4
COUP-TFa,B,y




NUKLEARNI RECEPTORY

Muclear receptor

Retinoid X RXRo, B,y

receptors®
[ PPARa

Peroxisome PPARD
proliferator-
activated

receptors PPAR~y

L

Liver X LXRa B
receptors

Farmesoid X FXR
receptor

SXR/PXR

Xenobiotic
receptors
CAR

Ecdysone EcR
receptor

Retinoic acid RARa,B.y

receptors

Vitamin D VDR
receptor

Ligand

9-cis Retinoic
acid

Fatty acids
Fibrates

Fatty acids
Carboprostacyclin

Fatty acids

Eicosanoids
Thiazolidinediones

Oxysterols

Bile acids

Xenobiotics
Steroids

Xenobiotics
Phenobarbital

20{0OH)-ecdysone

Ketinoic acids

1,25(OH),-vitamin D,

Cytosolic
binding
protein

ABC
transporter

T CYP4AT 1 ABCD2, ABCD3
T CYP4A3 * ABCB4

(?) ? (2)

t CYP4B1 1 ALBP/aP2 (?)
I H-FABP

T CYP7AT O5BPs? 1 ABCA1,
T ABCG1, ABCG4
[ ABCGS, ABCGS

| CYP7AT { ABCB11
| CYPBB1

1 CYP3A ¢ ABCB1, ABCC2
I CYP2C

1 CYP2B (?)
t CYP2C

1 26-(OH)ase Hexamerins

T CYP26A1 { CRABPII
1 CRBPI

r CYP24 (?)
| Cyp2781




tcvezs

NUKLEARNI RECEPTORY

Acetyl CoA Fatty Acids
Retinoic Acids [ Isoprenoids )t

' Diet

$ ABCB4,02,04

Lanosterol x

Diet

7-Dehydro- 1,25-Dihydroxy-

Cholesterol "u’itamlvn Dy

ATE

A Cholesterol ey 20-Hydroxy-

Ecdysone
Xenobiotics

Oxysterols

Steroids Bile Acids

L LXR 3
[#48CA1,G1,65.66 SRR

‘cypP2a

260Hase

@D

CYPaB1




'”‘“ NUKLEARNI RECEPTORY:
vazba antagonistického a agonistického ligandu

%

~

L L_n':l.':.-';fl ..': !I.' JI|r . n'lll.rll.';_.'; llr‘-

Antagonisté:
azba bez wd A GRS

ransaktiv |
ansaktivace +;'\&_’ﬂﬂihll“]/ + Antagonist (AH)

BRI |\ \\\\\\
o
)

ST NN\ —
>
T

37 AN -

AN
S
NN
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||”H||| REGULACE GR / PXR / CAR

aktivace nizkou vs. vysokou koncentraci ligandu

Dex (“low™ dose) Dex (“high” dose), PCN, RU486

|

GR COUP-TF

— e ___J—m
(~ 1& \ 7“(~-0.2 kb)
GGCACAD3TGTTAT / \ / \ / \

(GRE) TTAACTn6AGGTCA TGAACTm3TGAACT GTACCAAAGTCCACGTG
(imperfect ER6) (DR-3)




|
I”H||| REGULACE GR / PXR/ CAR

J.M. Pascussi et al. / Biochimica et Biophysica Acta 1619 (2003) 243-253

NUCLEUS

a®
Pl CAR, PXR,

RXR

ice urovni L_v_/

egulace |

Xenobiotics
@ l
1 GRE H XRE H—

CYP2C9

’—’ CYP2B6




REGULACE GR/PXR/CAR

CAR/RXR
PXR/RXR GR/GR PXR/RXR

| ﬂ

GOOTCAggaaAGTACA TGAACTgaaTGTTTT TGAAAT: :lpcﬁﬁ'l'l'(‘h

DR4 /_[_';”“ \mz | DRs _E:’Ym DR3 m .r'm"“

CAAACTcucTGACCT TGAACTIgcTGACCC

TGAACTL‘I-I-!::&GGTC A

S




I|| ‘
‘ ‘||| REGULACE FENOBARBITALEM

Enhanceosome

Complex
Dalsi faktory Histone
moduluji Histone Acetyl Transferase
aktivaci Deacetylase .
transkripce ST CAR/RxRa. & Accessory

>

HDAC f o ol
= 3 f.{Tuarﬁvatnrs

Corepressors

m — Transcriptional

Reoney . 1994944 Activation
A Chromatin

Remodeling

Complexes
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otransformace:

zymy 1. faze

e ——

zymy 2. faze

Lotoraior

FENOBARBITAL (PB) —- AGONISTA

PB —»

A DALSICH PROCESU

Cell Growth
Cell Communication
Tumor Promotion

Induction of Genes

al1-Acid Glycoprotein

* Heme Synthesis and Metabolism

( UDPGTs " E
R
?_';4—- Wi
e A =
== o
=z |G
83 |g
s v
> 1=
<
« Glucose Metabolism (NADPHT, UDP-GAN g
* |ntracellular Redox Potential :‘3
« Hepatic ER Proliferation

.



Peroxisome - proliferator

CHy
lC'QG_{E:ODC‘HJ Induktory:
mastné
kyseliny,
hypo-

_, lipidemikz
PPARG s 7 Receptor (fibraty),
- l e ., environ
>eroxisomal ‘ =5 \~ '
) : 7 Ca** ' latky
roliferator- i \ > #E»\ (ftalaty)

ctivated /o

(PPARH RxR / THR]
Receptor alpha) / N/

. - \QE* PR
ontroluje expresi @Mm
YP4A1 a enzymdi &
etabolismu / taox

s 30 mANA |PH {PPF’?}/
nidu \ 24?53 l /
\ _—_—
O cy O
@ O O O
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|I|‘H|| LIGANDY PPARa

Q 46/—\(
Farmaka

(hypolimidemika) Wy 14,643

(8]
omenani [[RARE
Environmentalni s

kontaminanty Clofibrate

G
(o} CH,
[ =

M
C—O—CH,—CH—CH,—CH,—CH,—CH, . . . . .
©: cis9 trans11 conjugated linoleic acid

C—0—CH,—CH—CH,—CH,—CH,—CH,

o) CH,

CH,

Di(2-ethylhexyl)ftalat (DEHP) (Endogenni) lipidy




| :
I”H||| DUSLEDKY AKTIVACE PPARo

Ligand

erovnomerna
dukce CYP4A Target tissues
edl. produkt: H,0,)
dalSich enzymu =Fatty acid transport
apf. CAT) -F:utt}‘ ;u:id activation
pendentnich -:ﬂﬂatty -'c]l:.l-(l- uxil:'latinn
=Cell proliferation
2 PPARalfa «Other pathways

Regulation
*Lipid homeostasis
~Cancer (Rodents onlv?)
s Atherosclerosis
*Unidentified functions
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REGULACE DALSICH ENZYMU 1.FAZE
BIOTRASFORMACE
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RE = antioxidant
sponse element

ifunkéni induktory

xenobiotika induk.

hR a Nrf2

ST =
1zym 2. faze
otransformace

KLASICKY POHLED NA INDUKCI GENOVE
EXPRESE KONTROLOVANOU XRE A ARE

Bifunctional inducer Monofunctional inducer

f-NE. EQ

CYP metaboelism

_"'--_.__ electrophilic metabolites

nuclear | translocation

| AbR }3 T — ‘Mar )

% XRE }L —— GST/NQO

Miao et al., Biochem. Pharmacol., 2004
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OXIDATIVNIM STRESEM / ELEKTROFILNIiMI

| - :
I”H||| TRANSKRIPCNI FAKTOR Nrf2 JE REGULOVAN
METABOLITY A TAKE AKTIVACI AhR

letter npsdate
iz labialilzs

Pl aic e il i

LS RS L

Miao et al., JBC, 2005




INDUKCE BIOTRANSFORMACNICH
ENZYMU A REGULATORU
ADAPTACNICH ODPOVEDI

MUZE BYT MODULOVANA
INTRACELULARNI SIGNALNI
TRANSDUKCI

(pfiklad MAPkinaz a indukce enzymli
2. faze biotransformace,

e

nékterych enzymu 1. faze (AKR, NQO) | Nrf2Maf |
a antioxida¢nich enzymu;

v

[EpRE

ARE/EpRE = antioxida€ni/elektrofilni
response element, specificka TTN Jiy .

", -
"

¥ -~ nse ™~ 7" OtherCellular
sekvence DNA v promoterech genu) (Mesbaiiog Bontmes)  ( Deiatve Bacymes )

e -




-vetSinou monomerické NAD(P)(H)-dependentni oxidoreduktaz

- konvertuji karbonyl = > alkohol

- dosud 115 enzymu ve 14 ,genovych rodinach”

- substratova specifita: cukerné aldehydy; steroidni hormony;
prostaglandiny a lipidove aldehydy; chemické karcinogeny
(NNK, PAH-trans-dihydrodioly, aflatoxindialdehyd)

Priklady lidskych AKR:

AKR1A1 (aldehydreduktaza)

AKR1B1 (aldosareduktaza)

AKR1C1-1C4 (20a-, 3a-, 3a/17a-, 3a-HSD)
AKR1D1 (5B-reduktaza)




ucast CYP1A1/1A2/1B1 (monooxygenace), EH
(hydrolaza) a

CYP-Peroxidase __ _,J'l ..,J
Depurinating
DNA Adducts

II|”H| 1. faze biotransformace PAH:

Jetoxikace L T 9
: = = Radical Cation
/ersus | S i katecholy =
)ioaktivace : = - metabolity PAF
- podobné
metabolity

steroidui (E2)

(-} BP-7,8-Thol

O

cr=semigquinone anion radical
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PUFA's (e.g. linoleic acid and arachidonic acid)
| ROS
Lipid ROOH (e.g. 13-HPODE and 15-HPETE)

Biotransformace aldehydli
- Bifunctional electrophile |Ipldni perOXidace

AKRIBI

Micotine
(tobacco smoke)

1,4-Dihydroxy-2-nonene

MN=0 Carbonyl Reduction

-..__________..-1“*4-.__'I:HEr 11p-HSD Type 1 -
|

CYP2AG/IA4 .
Detoxikace NNK (a-hydrpxylation) T”-”--E'“"m"’dc

DM A-adducts Excretion
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| AKRIBI
Osmotic Stress

AKRIBI

Reactive O»
eactive Uxygen AKRICI

Species

Electrophilic Stress) =————————fp- jiﬁi‘fj
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'||”H| EPOXIDHYDROLAZY

Funkce:
- metabolismus lipidl (epoxidi) v zivociSnych a rostlinnych bunkach
- metabolismus intermediati xenobiotik s epoxidovou skupinou

celkem 7 forem EH:

- savc¢i solubilni (cytosolova) EH
- mikrosomalni EH

- leukotrien A4 hydrolaza

etc.

Regulace?
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I|”H| ROLE CYP1A1/CYP1A2/CYP1B1 A

EPOXIDHYDROLAZ V METABOLICKE AKTIVAC
POLYCYKLICKYCH AROMATICKYCH UHLOVODIK
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