Membranas



MEMBRANAS

* As membranas tem estruturas tdo diversas quanto fungoes

‘Entretanto, vdrias caracteristicas sdo comuns:

» Formam barreiras entre compartimentos

» Sdo constituidas principalmente de lipidios e proteinas
» Contém carboidratos

* Proteinas especificas desempenham fungdes distintas
em membranas
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Figure 1-55chematic diagram of an animal cell accompanied by electron micrographs of its organelles.
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table 12-1

Major Components of Plasma Membranes in Various Organisms

Components (% by weight)
Protein Phospholipid Sterol Sterol type Other lipids

Human myelin sheath 30 30 19 Cholesterol Galactolipids, plasmalogens
Mouse liver 45 27 25 Cholesterol —

Maize leal 47 26 / Sitosterol Galactolipids

Yeast 52 7 4 Ergosterol Triacylglycerols, steryl esters
Pavamecium (ciliated protist) b6 40 - Stigmasterol -

E. coli 75 25 Q — -




Lipid composition of the plasma membrane and organelle membranes of
a rat hepatocyte

Plasma

Inner
mitochondrial

QOuter
mitochondrial

Lysosomal
Nuclear

Rough ER

Rat hepatocyte membrane type

Smooth ER

Golgi
1 1 | 1

0 20 40 60 80 100
Percent membrane lipid

[7] Cholesterol [l Sphingolipids
B Cardiolipin B} Phosphatidylcholine
| | Minor lipids  [[] Phosphatidylethanolamine




Phosphatidate ©
: T rED
0
H,C — FH - éHz
(o n

;C---=o ;c-—:o
CH, CH;




Polar,

Nonpolar,

Polar,

JUSWUOIIAUS Snoanby
Sy

hydrophilic

i cod
3 .m L
S .m.u. s
q ..r...v -)
Q”M...”H m._. *
- uS
=
Q
o T
o M <
.m ©
22
4 (©
[,
R
5 ;
T
S ®
T D
Lo
£ = JUSWUOIIAUS shoanby



Biological membranes

Cell
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Carbohydrate
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The supramolecular architecture of membranes

Oligosaccharide

chains of
glycoprotein

Integral protein
(multiple trans-
membrane helices)
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Lipideos ANFIPATICOS podem
formar micelas ou bicamadas
lipidicas em solucdes aquosas




Amphipathic lipid aggregates that form in water
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As membranas sao fluidas...



PLASMA
MEMBRANE
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Difusao Lateral




Paracryuialline Motion of membrane lipids
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Que fatores que influenciam a fluidez da mb?

Temperatura
Composicao de acidos graxos

Colesterol
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Temperatura de Transicao

(a) Above transition temperature (b) Below transition temperature

Fluidlike

Solidlike

Temperature —

Figure 12-32
Biochemistry, Sixth Edition
© 2007 W. H. Freeman and Company



Composicio de Acidos Graxos

TABLE 11-2 Fatty Acid Composition of E. coli Cells Cultured at Different
Temperatures

Percentage of total fatty acids”

10°C 20 °C 30 “C 40 °C
Myristic acid (14:0) 4 4 4 8
Palmitic acid (16:0) 18 25 29 48
Palmitoleic acid (16:1) 26 24 25 9
Oleic acid (18:1) 38 34 30 12
Hydroxymyristic acid 13 10 10 8
Ratio of unsaturated to saturated® 2.9 2.0 1.6 0.38
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Permeability of membrane
to glycerol
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No cholesterol
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Membranas Bioldgicas



Membranas Biologicas

Glycolipid Oligosaccharide Integral protein Hydrophobic
o helix

Phospholipid Cholesterol

Modelo do Mosaico Fluido (1972, Singer&Nicholson)

A teoria postula que as “Proteinas sdo icebergs flutuando em um mar de lipideos”
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Proteina Integral

) Hydrophobic
© Polar
® Charged
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Proteina Periférica

Hydrophilic,
heme-containing,

u* S - N -terminal domain
g2 4

Hydrophobic
C-Terminal sequence domain
110 120
- - - Thr Asn Trp Val lle Pro Ala lle Ser Ala Val Val Val Ala Leu Met Tyr

130
Arg lle Tyr Thr Ala Glu Asp COO~



Composicao de lipideos de uma membrana
varia bastante de acordo com o tipo de
organela e o tipo celular
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Rat hepatocyte membrane type
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Human Beef Heart
Lipid Erythrocyte Human Myelin Mitochondria E. coli
Phosphatidic acid 13 0.5 0 0
Phosphatidylcholine 19 10 39 0
Phosphatidylethanolamine 18 20 27 65
Phosphatidylglycerol 0 0 0 18
Phosphatidylinositol 1 1 7 0
Phosphatidylserine 8.5 8.5 0.5 0
Cardiolipin 0 0 22.5 12
Sphingomyelin 17.5 8.5 0 0
Glycolipids 10 26 0 0
Cholesterol 235 26 3 0

“The values given are weight percent of total lipid.

Source: Tanford, C., The Hydrophobic Effect, p. 109, Wiley (1980).
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A distribuicao de fosfolipideos na bicamada
€ assimetrica
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Transporte através das Membranas
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Membrane
bilayer
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Permeabilidade Seletiva



Gases Hydrophobic Small polar Large polar Charged molecules
molecules molecules molecules

I fatty acid
}

Tamanho =pequenas molécula atravessam, mas grandes nao

EX: H,0O, O,, CO,, etanol (PM=46), & glicerol (PM=92) atravessa, mas glicose
(PM=180) ndo atravess

Polaridade=Moléculas hidrofobicas podem se "dissolver" na bicamada, e moléculas
polares nao.

Etanol € mais apolar que glicerol, e portanto atravessa mais rapidamente.

Carga= Membranas sdo impermeaveis a ions carregados.



Transported Molecule
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Hydropathy index
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Hydropathy index
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Immunoglobulin-like
domains

Lectin domain
(binds carbohydrates)

Ligand-binding Adhesive $”
region domain
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Membrane fusion

Budding of vesicles
from Golgi complex

Exocytosis

Endocytosis

Fusion of endosome
and lysosome

Viral infection

L

Fusion
of sperm and egg

Fusion of small
vacuoles (plants)

Separation of two
plasma membranes

at cell division (




Sialic acid

Influenza virus
/k‘t\‘fp -HA protein

o, 2*_Viral membrane

Influenza virus

Interaction of HA
protein with sialic acid
in host cell membrane
triggers endocytosis.

Low pH in endosome
causes extension

of HA protein’s fusion
peptide, which
penetrates the
endosome membrane.
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HIV attaches to host
lymphocyte by interaction
between gpl20 in HIV

el e HIV
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https.//www.youtube.com/watch?v=ZeyEYymuacg

https.//www.youtube.com/watch?v=fEjq000zZ5A



https://www.youtube.com/watch?v=fEjq0oozZ5A
https://www.youtube.com/watch?v=ZeyEYymuacg

