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LIPOPROTEINY
CIRKULUJiCi FORMA LIPIDU




LIPOPROTEINY
FYSIKALNI VLASTNOSTI

MW (Da) Prumér (nm) | Hustota (g/ml)
50 - 1,000,000,000 | 75-1200 <0.930
10 - 80,000,000 30 - 80 0.930 - 1.006
5-10,000,000 25-35 1.006 - 1.019
2 -3,000,000 18 - 25 1.019 - 1.063
65 - 400,000 5-12 1.063 - 1.210




LIPOPROTEINY
ANALYTICKE METODY

PREPARACE — ULTRACENTRIFUGA
STANOVENI VELIKOSTI CASTIC — HPLC (DIALYSA)

ANALYSA PROTEINOVE SLOZKY - HPLC
ANALYSA LIPIDOVE SLOZKY - TLC, HPLC
ANALYSA MOLEKULARNICH DRUHU - GC, HPLC




SEC, GPC, MSC - PRINCIP METODY




SEC, GPC, MSC - PODMINKY

Separace molekul podle velikosti

SF - silikagel (SiOx)
polysacharidy (celulosa, dextran, agarosa)
polyakrylamid
MF - vodné roztoky pH 6 — 8
fosfat 7.2, tris(hydroxymethyl)aminomethan 8.1
NaCl 0.05 — 0.5M | iontové interakce (protein-gel)

| neiontové interakce — detergent (ethylen glykol)
rozpoustédla (n-propanol, acetonitril)




STRUKTURA SORBENTU

a) celulosa d) polyakrylamid
b) dextran
¢) Agarosa




SEC - KALIBRACE
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SEC - KOMBINACE KOLON
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SEC - SROVNANI KOLON
lipoproteiny (d < 1.225 g/ml)
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7.5x60 cm, 0.25M TrisPO4, pH 7.6, 0.5 ml/mi




SEC -VLIV MOBILNI FAZE
Lipoproteiny (d < 1.225 g/ml), TRIS-PO4 pH 7.6

80 nm
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SEC —- SROVNANI VZORKU

lipoproteiny (d < 1.006 g/ml)
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Superose 6HR, 1x30 cm, 0.05M PBS, pH 7.4, 0.5 ml/min




ELEKTRONOVY MIKROSKOP

a) 27 -60 nm b) 22 —-33 nm
¢) 17-33 nm d) 7-12nm




SROVNANI SEC - PAGE VELIKOST LDL
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Superose 6, 1x30 cm, 0.1M PBS pH 7.4, 0.5 ml/min, PAGE 2-10%



VLDL - AFINITNI CHROMATOGRAFIE

SF: heparin-Sepharosa 2.6 x 8 cm
MF: 0.005M Tris, pH 7.4, gradient NaCl 0.05-0.5M
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SDS-ELFO FRAKCI VLDL




LP - IONTOVYMENNA CHROMATOGRAFIE

SF: DEAE-polyakrylamid 4.6 x 20 mm
MF: 0.05M Tris-HCI, pH 7.5, gradient NaClO4 0.1-0.5M

B rato in eluabs (%)

Hirowatari 2003
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KALIBRACE - LP-AEC
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LDL - Analyticka UC - PAGE




APOPROTEINY - MW

MW (Da)
28 000
17 000
46 000

MW (Da)
30-33 000
35 000
33 000
72 000
50-90-130 000
2x40 000
39-42 000
23-26 000

264 000
550 000
S 800
9100
8 750
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APOPROTEINY - METODY

RP-HPLC: SF - C4, C8, C18
MF - 0.1% TFA, 1% TEA-PQO,, gradient NaCl
SEC: SF — silikagel, methakrylat
MF - 0.1-0.2M pufr pH 7.0-8.2

AC, IAC: SF — heparin-Sepharosa

MF — 0.002-0.005M pufr pH 7.4, gradient NaCl
IE-FPLC: SF — DEAE-trisakryl nebo celulosa, anex

MF — 0.01-0.1M tris-urea pH 7.6-8.2, gradient NaCl




SEPARACE LP - GRADIENT UC
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APO — RP-HPLC

1: C-1lIa, 2: C-IIIb, 3: C-Ila,

4:

7: A-Ia, 8: A-Ib, 9: A-llc,
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C18 4.6x250 mm, 0.1% TFA, CH;CN 25-58%, 1.2 ml/min, 50°C
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LP — GRADIENT SDS-PAGE

1: STD, 2: VLLDL, 3: IDL, 4: LDL, 5: STD, 6: HDL-L, 7: HDL-M, 8: HDL-D
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VLDL ApoE - SEC
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TSKS50+TSK400+TSK3000, a 7.5x300 mm, 0.01 Tris pH 7, 0.5 ml/min, SDS-PAGE 0.1-10%




ApoLP - IAC

Fasting plasma
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LDL — iontovyménna FPLC
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UnoQ12, 0.02M Tris-HCI, pH 8, 2 ml/min, gradient 1M NaCl, 4°C







JEDNODUCHE LIPIDY

NEPOLARNI (NEUTRALNI)
WE, SE, FAME, GEDE, TG, FFA, AL, FS, DG, MG, (PL)

POLARNI
(NL), CM, CL, PE, PI, LPE, PS, PC, SM, LPC




JEDNODUCHE LIPIDY
ANALYTICKE METODY

PREPARACE - EXTRAKCE CELKOVEHO LIPIDU
STANOVENI LIPIDOVYCH TRID - HPLC, TLC (prep.)

STANOVENI MOLEKULARNICH DRUHU - RP-HPLC, GLC
STANOVENI MASTNYCH KYSELIN — GLC, HPLC

STANOVENI NEZMYDELNITELNEHO PODILU - GLC,
HPLC




PREPARATIVNI TLC
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LIPIDOVE TRIDY 2D-TLC

n-BuOH-HAc-H,O

Second development 3:1:1
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LIPIDOVE TRIDY - TLC-FID

Fytoplankton Dunaliella viviridis

HDF 97:3:0.2, 30 min
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HDF 80:20:0.2, 30 min



LIPIDOVE TRIDY - TLC-FID

Fytoplankton Dunaliella viviridis

HDFE 70:30:0.2, 30 min




KALIBRACNI ZAVISLOST

rovnice rozpéti r

y = ae PX 0.86 — 0,89
y =ax?P 0,98 — 1,00
y = a + b.Inx 0,72 - 0,91
y =a+ bx 0,98 - 1,00
y =a + bx + bx ? 0,99 — 1,00
y =a+ b/x 0,58 - 0,73
y =a+ bx ” 0,97 — 0,99
y =a + b.logx 0,89 — 0,95




LIPIDOVE TRIDY — HPLC-ELSD

S3W Spherisorb (3um silica), 4.6 x 100 mm, IS - n-oleoylethanolamin

A: isooktan-tetratydrofuan, B: chloroform-isopropanol, C: isopropanol-voda
(0.5mM serin, pH 7.5 — ethylamin)




HPLC-ELSD - KALIBRACE
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MOLEKULARNI DRUHY TG — RP-HPLC
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C18 6x250 mm, Spm, ACN-2-propanol 60:40 iso, 1.5 ml/min




PORADI ELUCE MOLEKULARNICH DRUHU TG

MPP 58:8-9 OOD/OAA 52:2 | POO 52:4-48:2 | PPA/MPL
MMO 56:6-54:7 | LLA/PoLA 52:3 | POL 50:3-48:2 | PPLn/MPL
MML 54:8 PLD 52:4 |PLL 44:0 MMP

PPP 52:5 PPoD 54:1 | SSO 54:4 OOL

MPO/PPPo |48:4-46:3 | MMA/MMLn |54:2 |SOO 52:3 POL
PoPoPo 46:7 (0] DY\ 54:3 | 000 50:2-50:1 | PPL/MPO
MPL 54:6 LLL 54:3 | SOL 46:0 MPP
MPoL 52:5 PoLL 54:4 | OOL 54:3 01010
MSS 56:6-7 1 40)) 54:4 |SLL 52:2 14010
PPS 54:6 PLA 54:5 | OLL 50:1 PPO
PPO 52:5 PLLn/PPoA |54:6 |LLL 48:0 PPP
PPL/PPoO |52:6-46:2 | PPD/MML 54:2 SO0
MOL/PPoL | 42:0 MMM 54:2 SSL
MLL 54:5 OLL 52:1 PSO
PSO 52:4-50:3 | PLL/PPoL 50:0 MSS




KALIBRACE - GLC-TG

Injected amount (ng)




SROVNANI NAPLNOVE A KAPILARNI KOLONY




ROZDELENI MASTNYCH KYSELIN

* SCFA - octova C2:0, propionova C3:0, maselna C4:0

* MCFA - kapronova C6:0, kaprylova C8:0, kaprinova C10:0

 LCFA - laurova C12:0, myristova 14:0, palmitova C16:0,
stearova C18:0

 VLCFA - arachova C20:0, behenova C22:0, lignocerova C24:0,
cerotova C26:0, montanova C30:0

e cis MFA - olejova C18:1n-9¢, palmitolejova C16:1n-7¢

* trans MFA - elaidova C18:1n-9t

 PUFAR-3 - a-linolenova C18:3n-3, eicosapentaenova C20:5n-3,
docosahexaenova C22:6n-3

 PUFAN-6 - linolova C18:2n-6, y-linolenova C18:3n-6,
dihomo-y-linolenova C20:3n-6, arachidonova C20:4n-6




METABOLICKA PREMENA MASTNYCH KYSELIN
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SEPARACE FAME - GLC
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SEPARACE FA - RP-HPLC
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C18 6.4x900 mm, fenacyl der., ACN-H,O gradient, 2 ml/min




FAME — RP-HPLC-ELSD

Vliv polohy dvojné vazby na elucni Cas
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ODS 0.46 x 25 cm, 5 pm

MeOH/H,0 90-100%, 1 ml/min MeOH/H,0 85-100%, 0.05% HAc




SEPARACE cis-trans FAME - GLC
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