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Function of the cell membrane

0 Separation of the cell components from the nonliving
surroundings (8 nm thick)

0 It controls traffic into and out of the cell.

0 Like other membranes, the plasma membrane is
selectively permeable, allowing some substances to
cross more easily than others (hydrophilic vs
hydrophobic)
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Composition of cell membrane

0 The basic structural unit of biological
membranes is a lipid bilayer

0 Phospholipids are the primary bilayer
forming lipids
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Different types of phospholipids

(a) Phosphoglycerides Head group
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Characteristics of membrane

[ The main macromolecules in membranes are lipids and
proteins, but include some carbohydrates

0 Membranes are fluid
[0 Membranes are mosaics of structure and function

0 Membrane carbohydrates are important for cell-cell
recognition
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Membranes are fluid

0 A membrane is held in together by weak hydrophobic
interactions

0 Most membrane lipids and some proteins can drift
laterally within the membrane (2 microns per second)

OMolecules rarely flip transversely
(flip-flop) across the membrane,
because hydrophilic parts would have m/?
to cross the membrane’s hydrophobic g% -

core. Lateral movement __
(frequent) Flip-flop (rare)

(a) Movement of phospholipids

slay lateral movement il Js! < phospholipids! movement 2 Le < fluidity of membraneJ! <.l
day o 4 ,a 2microns per seconde ils JSis laterally J =55 phospholipidsd! Le od Ll majord! oo
fluid sa ela Lse Llal Lucilly

«3¥ hydrophilic head ¢usic Bl 4 Guw G 5338 sla QLA Gulae Laads ¢ &S sl very rare flip flopd! Lie g4
Bagage o Jusl g Lilae Lo clia Lie hydrophobic tailsJ! Jslas ey U

Membranes are fluid

0 Membrane fluidity is influenced by temperature and by its
constituents.

0 As temperatures cool, membranes switch from a fluid
state to a solid state as the phospholipids are more
closely packed.

[0 Membranes rich in unsaturated fatty acids are more fluid
that those dominated by saturated fatty acids because
the kinks in the unsaturated fatty acid tails prevent tight
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Membranes are fluid

0 Short chain fatty acyl groups tend to increase lateral
mobility

0 cholesterol in membrane of eukaryotes, modulates
membrane fluidity by making the membrane:

0 Less fluid at warm temperatures (e.g. 37 °C body
temperature) by restraining the phospholipid
movement.

0 More fluid at lower (cool) temperatures by preventing
close packing of phospholipids.

0 Cells may alter membrane lipid
concentration in response to changes
in temperature
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Membranes are mosaics of structure
and function

0 Membranes have asymmetric inside and outside faces.
The membrane’s synthesis and modification by the ER
determines this asymmetric distribution of lipids, proteins
and carbohydrates. :

0 The two lipid layers may differ
in lipid composition.

0 Membrane proteins
have a clear direction.

0 When present,
carbohydrates are restricted

to the membrane’s exterior

Plasma membrane:
Cytoplasmic face
Extracellular face
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Membrane Proteins

[ Proteins determine most of the membrane’s
specific functions

[0 Membrane proteins:
0 peripheral proteins

[ loosely bound to surface of membrane
[ cell surface identity marker (antigens)

0 integral proteins: penetrate lipid bilayer
usually across whole membrane

[ transmembrane protein:

[ transport proteins (channels,
permeases (pumps)(
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Many Functions of Membrane Proteins

$ae Transport Intercellular joining

Enzymatic activity Cell-cell recognition

Attachment to the

—~ cytoskeleton and
extracellular matrix
(ECM)
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Glycolipids

0 Pattern of sugar residues is variable

0 Always in outer leaflet of cell membrane, & inner leaflet
of organelles
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Membrane carbohydrates are important
for cell-cell recognition

0 Cell-cell recognition: The ability of a cell to distinguish
one type of neighboring cell from another.

0 Cell-cell recognition is crucial in the functioning of an
organism. It is the basis for:

0 Sorting of cells into tissues and organs in an animal
embryo’s cell.

0 Rejection of foreign cells by the immune system.

0 The way cells recognize other cells is probably by keying
on surface molecules (markers)



Membrane carbohydrates are important
for cell-cell recognition

0 Membrane carbohydrates are usually branched
oligosaccharides with fewer than 15 sugar units.

0 They may be covalently bonded either to lipids, forming
glycolipids, or, more commonly, to proteins, forming
glycoproteins.

0 The oligosaccharides on the external side of the plasma
membrane vary from species to species, individual to
individual, and even from cell type to cell type within the
same individual
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Movement across cell membrane

0 Passive Transport
0 Simple diffusion
0 diffusion of nonpolar, hydrophobic molecules
0 lipids
0 high — low concentration gradient
0 Facilitated transport
0 diffusion of polar, hydrophilic molecules
0 through a protein channel
0 high — low concentration gradient
0 Active transport
0 diffusion against concentration gradient
0 low — high

[ uses a protein pump
0 requires ATP

transportationJ/ duleal €,k cpe SST (Suic (4

lipophilic in nature &l ;e §,Le 3o Guic ssasll membrane]! <l Liss g simple diffusion & Js!
non (s<s a5Y diffusiond! 4ilee g lipid in nature s lipophilic <ie & yais (@M1 8ol s 05Ss a0
high concentration to the e i Ll Llsg dMA 40 3 yais oIl 8 hydrophobic molecules polar
(@ Sall age ala) 5:S Al 3,8 2o With concentration gradient Lgecuis slgsd low concentration

o oS3 IS U o S35, polard! L« passive diffusion ;LS il sas L ola facilitated transportJ!
Ly e df Lk 5655,4l0 &) LS absorption 4 ,way _a< carbohydrateJ! fructoseJ! cas GLUTS!
oo 8o HleS JEih g il sy Lo gad ddaay JATall ddsiyg 545,40 aie Jamd transporty! gla dule & ot s

Il oge daslas sla 55 15 Nigh concentration to low concentration

ol ooy Soud ad |y daiay 0K goo dad ) 13 el Sl e Al Jainy U ) « active transport !
oo cha (lie ¢ aals ol 758 ¢ gl LS o Gl 4d active transportJli « aglisy Jlsa¥l J<o oda
¢! usa highd low concentration (. Jiis (Ses o3 low concentration ¥y high concentration il
ATPJ gliak oo LSay, pUMP oe 55ke LY U

Al Glae Jo¥l cadle crud polarity s saie (5< a3Y Iy non polar si<s moleculesy! alaas
Lo saie 5550 oY Lpie Bym Hliad oo ik o8 headsd! 3sd e LiSs (Il unstirred water layerJ!
polarity

Lyl o83 sl SOlUDIE (6Ks a3Y waial Huds Lo Ll SOlId o 81 gias cnla (5 ¥ (S BI ]
membraney! JMA ye 46,05 Hudi O saie SOlUbility



Movement across cell membrane

Diffusion

> Passive transport

Facilitated diffusion

-

Active transport

Transport of large molecules

0 Moving large molecules into & out of cell
0 through vesicles & vacuoles
0 endocytosis
0 phagocytosis = “cellular eating”
[0 pinocytosis = “cellular drinking”
0 exocytosis
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Diffusion of water

0 Diffusion of water from high concentration of water to
low concentration of water
0 Direction of osmosis is determined by comparing total

solute concentrations
0 Hypertonic - more solute, less water

[0 Hypotonic - less solute, more water
0 Isotonic - equal solute, equal water

net movement of water
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