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Lipidomics

v’ ™\
Structural lipids Lipid mediators
- phospholipids - lipid mediator profiling
- sphingomyelin - cell signaling

- cholesterol



= 2nd messengers

mastné kyseliny = 2nd messengers a prekursory
dalsich lipidnich signalnich molekul
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R1, R2:
mastné kyseliny

R3:

cholin
etanolamin
serin
inositol

aj.




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

OH ;
N\/‘-\/\N\f%)\r"c HyOFOy CHyCHNHCHa

Rizné funkce ceramidu Sukkignylin
v rliiznych typech bunék
(aktivace PK, fosfa'raz




PtdinsP,

arachidonic acid

prostaglandins
and others




Fosfolipidy odvozené od glycerolu - skupinovéa analyza;
Sfingomyeliny

- skupinova analyza;

- izolace skupiny pro dalSi analyzu (LC/MS)

Stanoveni jednotlivych fosfolipidi

- analyza celého vzorku (lyzatu bunék, liposomi apod.);
- izolace HPTLC + analyza LC/MS;

l:Cs/e gr'ace jednotlivych trid na kolonce SPE + analyza









STANOVENI CERAMIDU A DAG
METODOU HPTLC (detekce densitometricky)
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Quenched substrate CQuenched substrate

(bis-BODIPY FL C41-PC)
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Fluorescent fatty acid (BODIPY FL C5 (D-3834))

Fluorescent fatty acid (BODIPY FL Cy, (D-3862))
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Sheath gas

>
Scolvent/Sample tupe —¥ &8

Electrospray
Syringe ion source N, gas

pump l into Q2

|

o0 ‘ Detector

all ians through Q2 and Q3

molekularni ionty

Q2
an g+ fragmentation  product Q3

Yo |, - i O
| ) o > ' \ fragmentaéni spektrum

(collision gas)




NENASYCENE MASTNE KYSELINY
("MUFA", ,PUFA™):

olejova (18:1)

linolova (18:2, priklad n-6 kyseliny)
linolenova (18:3)

arachidonova (20:4)

eikosapentaenova (20:5)
dokosahexaenova (22:6)

HPLC / fluorimetricka detekce
nebo HRGC/MS



e zvySeni citlivosti nebo umoznéni detekce vibec
e zvySeni rozliSeni nebo umoznéni separace viibec
e zamezeni nezadouci sorpce latek na koloné.

e Predkolonova derivatizace (pre-column chromatography);
chemicka reakce probiha pred kolonou

e Postkolonova derivatizace (post-column chromatography);
chemicka reakce probiha za kolonou

e Derivatizace na koloné; chemicka reakce probiha primo v koloné
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Arachidonic acid

Lipoxygenases ' Cyclooxygenase
P450s

\J

LT EETs

HPETEs HETEs
HETEs w alcohols
Lipoxins -1 alcohols

Hepoxilins




- 5 COOH

S 0,

cyklooxygenasova
aktivita
(inhibice aspirinem)

L) -W
' COOH

O0OH
PGG,

2GSH hydroperoxidasova

GSSC —<— aktivita

|<i:]- COOH
W
Q-

OH
PGH,

S e T COOH

s e
2004 arachidonova kyseling LOX

N T T =~ _~COOH

linearizujici
drilia

eyklizujici
COX L Gaba
ftl-il.'l

S-hydroperoxy-ikosatetracn-
kysclina

CO0OH

prostaglandiny —  leukotrieny

nebi
Hi

f_ﬁhmfﬂv-‘:\.\_wf_-‘_ ol -___,d__ %LN COOH

12-hydroperoxy-ikosatetraen-
kyseling

riehn

HON

fw!_, i o T e T Sl

15-hydroperoxy-ikosatetracn-
kyseling

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




Lipid Mediators in Inflammation - Resolution
Medater Ligsdomics, LCAN-MSMS-Ba sad Anabai

Salid Phas?

Extrachon LMD MEDFATOR

FROFILES
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Do tobose fibrary
identification of known
mediatcrs
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KONTEXT LIPIDOMICKYCH ANALYZ



Membrane Receptors \

Ras, Rho,\PLA,, PLC

Arachidonic Acid,)Reactive
Oxygen Species, Cazt,

DNA -Damage( Sphingolipids,
PGs, LTs

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

Transcription Factors,

Modulators of Gene Expression
(AhR, ERs, CAR, NF-Ji§, AP-1, j
c-Jun, c-Fos, c-Myc, p53)

> / (p53, p21, pRb, CDKs, GADDs)

(SPECIFIC PROTEIN TARGETS)

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

Cell cycle modulation

Regulation of apoptosis

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

Modulation of intercellular
communication

(Cx 43, Cx32)



STRATEGIE DETEKCE KLIGOVYCH SIGNALNICH
DRAH MECHANISMU TOXICITY XENOBIOTIK

EXPOZICE TESTOVANYMI LATKAMI

AKTIVACE ENZYMU

|

MODULACE SIGNALNI
TRANSDUKCE A
GEN. EXPRESE

MODULACE BUN.
CYKLU, PROLIFERACE, /
MEZIBUNECNYCH
SPOJENI




