Chapter 5. Lipid and Membrane
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II. Membrane
x Membrane 74 2= A &d 3 ghulzo|t},
- Phosphoglyceride (lipid bilayer), Glycoprotein (Periperal protein, Integral protein)

1. Membrane structure (% %) : XE0IESS
: Fluid mosaic model for membrane structure (5 EXxlo]=2 = d)
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1) Membrane lipid (%A 2)

* Phospholipid ¢} cholesterol® -4
=%) - [5 - 8 nm thick)

* Lipid bilayer(A| & o]5 %) :
- vl FF 23 (van der waals force, hydrophobic attraction)©.= A2
- glycerophospholipid, sphingolipid® 4]
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@ Self-sealing capacity (A7} &%) :
@ Asymmetry(RIthEA) : S v o) 3 o]},
% 2]Z : phosphatidylcholine, sphingolipid
* W3 . phosphatidylethanolamine, phosphatidyl serine

(® Membrane dynamics(%2] 52 &)
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2] Membrane protein (9 CHHA)
« Structural component, enzyme, hormone receptor, transport
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2. Membrane function
* Transport, catalyst, receptor
1) Membrane transport
* Biological transport”] 22 &2 HF 34| oA @ Fof wel EFETh
® Passive transport (=328
P EAel B2 TEAA W TER oF, odyAZE da gtk
* Simple diffusion(¢t<=8H4h)
- lipid bilayer, channel proteing E3dle] &2 o]
- A2 FAHH0, COy, 02) - AAHolsTS 5
- AR EA} L o] - channel proteing E3lo] o] %
- Channel proteine 5|4 S 7FxIt}
- Facilitated diffusion(Z X124t
- Carrier protein®} A g3s}lo] o]%, ChannelS E3lo] o]&
@ Active transport (SS24H : ATP7} &+
ex) Sodium-potassium ion pump
- MEE WHO K 5% Klyz> [Klex), Na &% ([Nalys < [Nales)
- BE FEAEXES Na'0IRE SSHCE WEst L K oS F4 3.
# Transport mechanism : Na*—K* ATPase0fl @IoHAM $8
* SEMEE OOl , it ! JIEISAO +31UEE Na'd K'sEII2I101 2=
« MIZEE 01 Na'el K" sEJI2718 |XIot=dl UZ2 HiUXl A2 (20~40 %)
2) Membrane receptor (¥} 4=&-A)
- A A ] metabolismoll 583 7|5
- Hormone, neurotransmitter@} Z23%3sto] 2F-83kt}
ex) LDL-receptor : Glycoprotein complex
- Cholesterol &7 — LDL-receptor A
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Summary of transport types
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III. Fat soluble vitamins

1. Vit A
% B-carotenes vit A2l AFA =2 11TO| SHEPIEJIFATH
* Vit A (retinol) — retinal (vit A =)
* retinal + opsin = rhodopsin (#& E30l= SEWA), 90
* Cone cell(EAE) @ ¥ W
* rod cell(ZHgA] ME) @ o7& U
- rhodopsin (60%)<}F A 2 (40%) = 43

M
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2. Vit D

r B3t ole] habe] =

1) 7-Dehydrocholesterol — Vit Ds (cholecalciferol) : 3t

|- ANMDES
1,25-Dihydroxycholecalciferol : €43, A%

2) Ergosterol — Vit Do

3) Function

» JEHQI Ca & phosphate Sk |X

- by increasing intestinal absorption

- by increasing the mobilization of these minerals from bone

3. Vit E (tocopherol)
* 1922\d Evans & Bishop7} 24
* Deficiency(Z 38 <) : sterility ()

- liver . necrosis (I A})
- erythrocyte : hemolysis (& 31+
22 %3] hemoglobin ¢ £4 % anemia(¥1d)

* Hemolysis : &4 &2 Alx9
+ Free radical MI’H ZS(2A91EE)

4. Vit K (phylloquinone)
. S TIO) ol
* Synthesis of plasma prothrombin
* Synthesis of plasma clotting factor
(c)

Warfarin: a blood
anticoagulant
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Lipid as signals, cofactors, and pigments(21®, HOIX} MA SOz xL2pi= XA

* Two functional class (Storage lipid and structural lipid)2 A9 F2 A F o]t}

* active role in the metabolic traffic as metabolites and messenger

(N2

A E S ARG o2 ARG A TTHA 4TS F)

* enzyme cofactor in electron-transfer system
(MEZ=g oY AAALEHFAA T4 BAAZE FE3H)

* pigment molecules : 7IA B34S S53= HLEREZE FE

1] Phosphatidylinositols and sphingosine derivatives act as intracellular signals
(EAMEIZ0IAIESES MESQ MZEXE EE0H)
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hormone-sensitive

phospholipase C H20
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Release of intracellular Ca?* —----> Activation of
protein kinase C
1 1
1 1
1 1
1 1
v v
Regulation of other enzymes Regulation of other enzymes
(by Ca2*) (by protein phosphorylation)

Fig. Phosphatidylinositols in cellular regulations

* Inherited human diseases resulting from abnormal accumulations of membrane lipids
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(XIZ22A) : Lipid working
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Mass spectrometry
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