Cell membrane




Function of the cell membrane

@ Separation of the cell components from the nonliving
surroundings (8 nm thick)
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\L} It controls traffic into and out of the cell.
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®> 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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cholesterol 5 4kS s phospholipids mainly ¢ osSu

Composition of cell membrane
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» The basic structural unit of biological
membranes is a lipid bilayer

» Phospholipids are the primary bilayer
forming lipids
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General membrane structures
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Different types of phospholipids

(a) Phosphoglycerides
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Characteristics of membrane

®> The main macromolecules in membranes are lipids and
proteins, but include some carbohydrates
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Membranes are mosaics of structure and function
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®> Membrane carbohydrates are important for cell-cell
recognition
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Membranes are fluid

» A membrane is held in together by weak hydrophobic

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

»Molecules‘rarely flip transversely
(flip-flop) across the membrane,
because hydrophilic parts would have
to cross the membrane’s hydrophobic
core. see () Les e Sligiadl Ll s 1300
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Lateral movement _
(frequent) Flip-flop (rare)

(a) Movement of phospholipids
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Membranes are fluid
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» Membrane fluidity is influenced by temperature and by
Its constituents.

> As temperatures cool, membranes switch from a fluid
state to a solid state as the phospholipids are more
closely packed.
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» 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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hydrocarbon hydrocarbon
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> Membranes are fluid
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» Short chain fatty acyl groups tend to increase lateral
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cholesterol in membrane of eukaryotes, modulates
membrane fluidity by making the membrane:

» Less fluid at warm temperatures (e.g. 37 °C body

temperature) by restraining the phospholipid
movement. el B3l iy Y1) @81l Byl yodl Slamys 3 Bl el <

# %55 More fluid at lower (cool) temperatures by preventing
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Membranes are mosaics of structure
e s e and function
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» Membranes have asymmetric inside and outside faces.
The membrane’ssynthesis and modification by the ER

determines this asymmetric distribution of lipids, proteins

and carbohydrates.

» The two lipid layers may differ
In lipid composition.
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» Membrane proteins 77",
have a clear direction. °=" ¢ -t

» 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 clzl) Bamall BBl wline Slidesdl sam <

» Membrane proteins:
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» peripheral proteins RN TR.
»loosely bound to surface of membrane -

. > cell surface identity marker (antigens) |
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Many Functions of Membrane Proteins
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Transport

Enzymatic activity
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neurotransmitter or hormones
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Intercellular joining
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Cell-cell recognition
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~ Attachment to the
- cytoskeleton and
o extracellular matrix

(ECM)
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Glycolipids
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» Pattern of sugar residues is variable Olsal) 41313 2ol

» Always in outer leaflet of cell membrane, & inner leaflet
of organelles

Sugar
residues -
Hydrophilic
soluble
( ) Serine _
Fatty acid

Hydrophobic
(not soluble
= lipophilic)

tails (can be
saturated or
unsaturated) U U




Membrane carbohydrates are important
for cell-cell recognition

» Cell-cell recognition: The ability of a cell to distinguish
one type of neighboring cell from another. s e
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» Cell-cell recognition is crucial in the functioning of an
organism. It is the basis for:

» Sorting of cells into tissues and organs in an animal
embryo’s cell. Sl o s 8 sl sl ] Lt 36 <
» Rejection of foreign cells by the immune system.
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» The way cells recognize other cells is probably by keying
on surface molecules (markers)
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Membrane carbohydrates are important
for cell-cell recognition

» Membrane carbohydrates are usually branched
oligosaccharides with fewer than 15 sugar units.
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» They may be‘covalently bonded either to lipids, forming
glycolipids, or, more commonly, to proteins, forming
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» The oligosaccharides on theexternal 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

Fibers of Carbohydrate EXTRACELLULAR
extracellular FLUID
matrix (ECM)

Glycoprotein

Filamens of Cholesterol
cytoskeleton

Peripheral Integral \
protein protein CYTOPLASM



Movement across cell membrane

» Passive Transport ] Lt ] s <
» Simple diffusion el a1
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» diffusion of nonpolar, hydrophobic molecules ~ ..... . ;.-
> lipids

» high — low concentration gradient
» Facilitated transport
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Movement across cell membrane

Diffusion

> Passive transport

Facilitated diffusion




Transport of large molecules

» Moving large molecules into & out of cell T s 1 el Sl g5
» through vesicles & vacuoles
» endocytosis
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Diffusion of water
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> Diffusion of water from high concentration of water to
low concentration of water

» Direction of osmosis is determined by comparing total
solute concentrations IS o sl ol spao s <
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> Hypertonic - more solute, less water

> Hypotonic - less solute, more water 8l ela 51 Do - gl b8 <
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> Isotonic - equal solute, equal water oo clogoluso ol - sl goluss <

against solute , with water

net movement of water






B pasas el gyl s @S|y 1
ol lyadl slas e WlasS 53204l (LDL)

Sl o Bymuy LIS
ey &l gy

LML ol ISy 83asall daladl Ll [ Chemicalty aleered LDL cells acoumulace oxidation of LDL

LIl a5 | SlSsail 5y aanldl e ot and Foam J Js==:s

olgddl J st bsdlg sagsgll secrete chemokines cha: Jure monoCyees uSeo aamg cells
ind T cells ineo che dntima. Jawi

atherosclerosis,

angina or Ml

E3 The lured monocyees masare ioeo
macroptuges. The macroptages ‘

HEALTHY

opokines, which promoee cell Mooocne

division. Scavenger fecepeors

displayed oo the macrophage help
them diges modifed LDLs.

P

e Ll oMl selud ol 4o gymall s SMLEzwl

Ll caas el 3 Aaall BLSI dadscn daaddl Olig gyl

Aol Oliggg
Say g 8LS)| dadsie Jsadg 8yl gad dglgdhll Oloiadl 53254 LS ans 5
clasll Lody doaall 8lgdl 5o Lad zlhe

doas Olyhd xead o
sia dygé )l LS
o) dageyll e
o oo (sl b
Jsadl Lo AWl L

Sub e clasll &2l
dgan Sl 318
wdnll el olSany
Al (Jalge o

S 352 laa dygeyll

Macrophage 2l e doadll 3lgdl ol

Al AFFLICTED ;" (. sy
las pull 5 yasesl
sl (3325) dla o
feed oa che LDLs chey become
filled with dro . The
fac£lled anum E] Inflammatory molecules promote [ Foam cells weaken the cap by secrecing digesting
cell), 2long with T cells are the earbest flurcher growth of plaque and foom 2 macre molequles. i ehe weakened cap rupaares,
form of acheroscleroex: phque. Ebrous cap over che Bipdd core. The tssue factocs, which display oo che foam cell,

Ebrowus cap seals off the Farey coce inierace with cloepromoeing elements in the
£rom che blood. blood cuning aclot (thrombus).



