FOSFOLIPIDY

chemickeé slozeni a funkce v bunécnych
membranach; metody stanoveni fosfolipidu

fosfolipazy - produkty reakci (ceramid, DAG = 2nd
messengers) a stanoveni enzymovych aktivit lipaz

MASTNE KYSELINY

chemickeé struktury mastnych kyselin;

mastné kyseliny - 2nd messengers a prekursory
dalsich lipidnich signalnich molekul

stanoveni aktivity LOX, COX, CYP
POUZITI INHIBITORU SIGNALNiI TRANSDUKCE

PLA,, PI-PLC, PC-PLC, DAG-lipaza;
inhibitory LOX, COX, CYP
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Fosfolipidové membrany

Molekyla proteiny
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R1, R2:
mastné kyseliny

R3:

cholin
etanolamin
serin
inositol

aj.
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Fosfatidylinositol-
specificka fosfolipaza C

a fosfolipaza D
choline PL-D (reakce fosfatidylcholin-
ow

sl specificke fosfolipazy C
PtdinsP, Ptd neni znazornéna)

PL-C \ fast :
Co stanovujeme:
; - sloZeni fosfolipidii;
- hladiny DAG, ceramidu..;
- produkci mastnych Kkys.
arachidonic acid a metaboliti mastnych
@l D l Kkys. (AA, prostaglandini,

v leukotrienu aj.)

ca® PKC prostaglandins
and others

74 LI LY /N

Ptd cholin

InsP,
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Phosphatidylcholine

Riizné funkce ceramidu

v ruznych typech bunék

(aktivace PK, fosfataz,
ptotické signal

Funkce DAG:
(aktivace PKC,
proliferacni signaly aj.)

Sphingomyelin
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Essential PUFA Precursors to Bioactive Lipid Mediators

— Prostaglmdins
) Pro-inflammastory Mediators

Bxcosanoids ——— Leukotrienes

—e EEls pis0

Anti-Inflammatory

Lipoxins Pro-reselution

Eicosapentanoac Acid
C20:5

‘L, Resolvins
v E series

Docosahexanosc Acid
(226

[5 Docosanoids

Resolvins
" D series

Protectins
" Neusogrotectin D1
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Lipid Mediators in Inflammation - Resolution
Medator Lipidomics: LCAN-MSMS-Sased Analysis

Sohd Phase

Exudate Extraction = L( UV-MS/MS LIPID MEDIATOR
(1S) PROFILES

Database library
identification of known
mediatcrs

Functional ESTABLISH ACTIONS

'
SOVEL COMPOUNDS Celly — PMN resssigrotion

AND ACTIONS malYSLS (rtdane pene regulafron w vivo

Awr powuce
Peritowdu

~o BEOLENIC SY N LIS SRS
letrogrude aralysis
P LOLAL QELANIC SN LGRS

Structure activity relationships
oralogs, mimetic
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HPTLC:

Fosfolipidy odvozené od glycerolu — skupinova analyza;
Sfingomyeliny — skupinova analyza;

Izolace skupiny pro dalsi analyzu (LC/MS)

LC/MS:

Stanoveni jednotlivych fosfolipidu
analyza celého vzorku (lyzatu bunék, liposomu apod.);
izolace HPTLC - analyza LC/MS;
separace skupin na kolonce SPE - analyza LC/MS
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Proc stanovujeme fosfolipidy:

- sloZeni bunéénych membran

- slozeni fosfolipidii v liposomech

- kontrola Cistoty izolovanych
fosfolipidu

- stanoveni enzymovych aktivit
(PLA,, PI-PLC, PC-PLC, PLD)

Priklad stanoveni PC-PLC:

- buiiky znaceny [*C] cholinem a
[*H] Kkyselinou myristovou
(inkorporace do PC)

- extrakce lipidi (CHCl;:MeOH)

- separace TLC

- spray s barvi¢kou (primulin)

- separace TLC v 2. mobilni fazi
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CHg(CH,) ;CH = CHCHOH
oF  iebiglg=Eaehsiit o . Priklad uziti:
O OO 7= OCH,CHNICH,); e enzymovych
aktivit SMazy, SMsyntazy

BODIPY FL Cs-sphingomyelin.

CHZ(CHp), ,CH = CHCHOH

F,(CHy), = C—NHCH

1
O CH,OH

BODIPY FL Cs-ceramide.
CHg(CH,), ,CH =CHCHOH
NH(CH,,). — C —NHCH
25 I
CH,OH

NBD Cg-ceramide.
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Quenched substrate Quenched substrate
(bis-BODIPY FL C44-PC)

i T

{CH ) O=P=0CH_CH
SNICH,), o 5C
o

- Phospholipase A,

1l
5 2NH—IL —JI'_'.‘H.E.IE"‘-.'FI

i
i
Ct 1,3-:-..| b g —OIIS- 1 o,N
HOCH C
]
(CH.,) —-E—DiIZHE

A 2
i i I
e [ ! 5 = == LY
M CH,O F‘_ OCHCH NH= G —(CH,)-NH NO,
HOCH 0 0
| L] -
I:‘,'—|£D—F'—Of'l| CJII?-‘J[CH

=2 3’3 b
Fluorescent lysophospholipid 5 Nonfluorescent lysophospholipid

Fluorescent fatty acid (BODIPY FL C,, (D-3862)) Fluorescent fatty acid (BODIPY FL C5 (D-3834))
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Stimulace bunek, lyze

Imunoprecipitace (protilatka proti PI-PLC + protein
A - Sepharose)

PAGE a transfer proteinti na membranu

Protilatka proti PI-PLC nebo proti fosforylovanemu
tyrosinu (detekce aktivované formy enzymu)
Vizualizace proteinu (ECL)
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fosfolipasa A/

lysofosfolipid
+

arachidonova k}'sl:linu
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fosfatidylinositol

fosfolipasa C fosfoinositol

1,2-diacylglycerol
diacylglyccruli diuuylgiyucnﬂlip%

kinasa

fosfatidova monoacylglycerol
Kyselina A
sfolipasa A ; - ;
fostolipas: arachidonova kyselina

lysofosfatidova kyselina
+

arachidonova kyselina



NASYCENE MASTNE KYSELINY: METODA STANOVENI:

- maselna (4:0)

- laurova (12:0) HPLC, fluorimetricka derivatizace
- myristova (14:0) HPLC / radiometricka nebo

- palmitova (16:0) refraktometricka detekce

- stearova (16:0) GC po derivatizaci (methylaci)

NENASYCENE MASTNE KYSELINY:

olejova (18:1)

linolova (18:2, priklad n-6 kyseliny) HPLC / fluorimetricka detekce
linolenova (18:3) nebo HRGC/MS
arachidonova (20:4)

eikosapentaenova (20:5)

dokosahexaenova (22:6)
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25.00

Minutes
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Minutea
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1 12

Arachidonic acid
Lipoxygenases ' Cyclooxygenase

P450s

\J

LT EETs

HPETEs HETEs
HETEs o alcohols
Lipoxins -1 alcohols

Hepoxilins
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Detekce a
kvantifikace
metabolita

A pomoci HPLC
il G gy nebo GC/MS

5.6-EET 8.9-EET 11,1 2=-EET 14,1 5-EET

l | !

]
e o Lo e
5.6=DIHETE 8.9-DIHETE 11,12=-DHETE ""ms-nmns

£

19-0H AA
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— — COOH

—

cyklooxygenasova
aktivita
(inhibice aspirinem)

(F\<§V:WCDDH
0 A e N
\‘f s b -f/

( Jzﬂi

Q- -'--W
' COOH

0-- S g W W
O0OH
PGG,

2G5H hydroperoxidasova

GSSG aktivita

| O COOH
W
D-“ :
OH
PGH,
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=~ COOH
s R o N
20:4 aruchidonova kyselina LOX

evklizujici
COX L drilia

linearizujici
drilia

DO
4
R e i N e e

S-hydroperoxy-ikosatetracn-
kysclina

CO0H

prostaglandiny —* leukotrieny

nebi
Hi

fﬁhﬁﬁvﬁ:‘rfﬁw COOH
12-hydroperoxy-ikosatetraen-
kyselina

nehia
HM

B R N . T e W N COOH

15-hydroperoxy-ikosatetracn-
kyseling

Stanoveni aktivit COX a LOX:
GC/MS nebo HPLC metabolitu AA




EXPOZICE TESTOVANYMI LATKAMI

INHIBITORY

SPECIFICKE AKTIVACE ENZYMU

l

Specifické inhibitory MODULACE SlGNALNi

CYP, COX, LOX,
PLA2, PI-PLC, PC-PLC,
a MAPK; antioxidanty

TRANSDUKCE A
GEN. EXPRESE

MODULACE BUN.
CYKLU, PROLIFERACE,
MEZIBUNECNYCH
SPOJENI

e

Vyzkumny Ustav veterinarmiho Iékafstvi v Brné




Membrane Receptors

Ras, Rho, PLA,, PLC

Arachidonic Acid, Reactive
Oxygen Species, Ca?*,
DNA Damage

Protein Kinases (ERK1/2, JNK,
p38, PKB/Akt, PKC, PKA, c-Src)
Protein Phosphatases

Transcription Factors,
Modulators of Gene Expression
(AhR, ERs, CAR, NK«B, AP-1,
c-Jun, c-Fos, c-Myc, p53)

J

(SPECIFIC PROTEIN TARGETS)

/

e
~—

>

AN

Mitogenic signal transduction
(e.g. ERK1/2, ERSs, c-Myc)

Cell cycle modulation
(p53, p21, pRb, CDKs, GADDSs)

Regulation of apoptosis

(TNFR, Fas, p53, Bax, Bcl-2, Casp)

Modulation of intercellular
communication

(Cx 43, Cx32)
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