Biological Membranes and Transport
Major Components of Plasma Membranes in Various Organisms

Components (% by weight)
Protein Phasphalipid Sterol Sterol type (ther lipids

Hurrian myglin sheath 30 0 19 Cholesteral Galactolipds, plasmalogens
Mouse [iver 45 27 25 Cholesterl -

Maize leaf 47 26 1 Sitasteral Galactolpids

Yaast 52 7 4 Ergasterol Triatylglycarols, stenyl esters
Faramecium (ciliated protist) 56 40 4 Stigrmasteral -

E coli 15 25 0 - -

Fluid mosaic model for membrane structure
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Individual units are
cvlindrical {cross-section
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Individual units are
wedge-shaped
(cross-section of head

greater than that
of side chain)

Micelle
(a)

TFaraorystalline
sbavber (moxlicd)

L

LEL]
ITeat produces thermal

motion of acyl =ide chains
taolid — Muid Leansition

ﬁ
il s IR
Qi

(4 53]
Lateral diffusiaon

in plane of bilayer

P o
L @ﬁa (2

o Camd

:I Tran=hilayer dilfTusion CTMlip Mop™)
i fie = hours to daya (uncatalyzed)
H = @Aeconds (Mippase catalysed)

] Mt TS
R

(€3]
Motion of membrane lipids.
Transition temperature

The temperature above which
the para-crystalline solid
changes to fluid, is characteristic
for each membrane depends on
its lipid composition.
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Examples of integral protein types that function in cell-cell interactions

Immunoglobulin-like

domains
Ligand-binding Adhesive g i Lectin domain
region (binds carbohydrates)
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Solute transport across membranes

o Passive transport
o Passive transport + transporter molecule
o Active
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Glucose Transporter

Chloride-Bicarbonate exchanger

Carbon dioxide prodouaced BEicarbomriate
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Three general classes of transport systems
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Active transport

Primoary notive transpaort Secondary active traonsport
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Voltage-gated Na+ channels of neurons
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Ionophore mediated ion transport

Compounds that shuttle ions across membranes are called
ionophores (ion bearers).

eg. Valinomycin — a peptide ionophore that binds K+
Monensin — a Na+ carrying ionophore

Both are antibiotics, kill microbial cells by disrupting
secondary transport processes and energy-conserving
reactions




Summary

Facilitated diffusion
(down electrochemical

Simple diffusion
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down concentration
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