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Lipid Bilayers

Lipid Bilayers: Basis of Cell Membranes

Pho spho lipids fo rm the basic structure o f cell membranes, which are fo rmed fro m pho spho lipid

bilayers

They are fo rmed by a hydro philic pho sphate head  bo nding with two  hydro pho bic hydro carbo n

(f atty acid) tails

As pho spho lipids have a hydro pho bic  and hydro philic  part they are kno wn as amphipathic

The pho sphate head  o f a pho spho lipid is po lar and therefo re so luble  in water (hydro philic)

The f atty acid tail o f a pho spho lipid is no npo lar and therefo re inso luble  in water

(hydro pho bic) 

Phospholipid st ruct ure diagram

Phospholipids consist of a molecule of glycerol, two fatty acid tails, and a phosphate group
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When pho spho lipids are placed in water the hydro philic pho sphate heads o rient to wards the

water and the hydro pho bic hydro carbo n tails o rient away f ro m the water

This fo rms a pho spho lipid mo no layer

Phospholipid monolayer diagram

Phospholipids can form a monolayer in water

When there is a su�cient co ncentratio n o f pho spho lipids present then two -layered structures

may fo rm

These sheets are called pho spho lipid bilayers

Phospholipid bilayer diagram

A phospholipid bilayer is composed of two layers of phospholipids; their hydrophobic tails facing

inwards and hydrophilic heads outwards
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Lipid Bilayers: Barriers

The pho spho lipid bilayer has two  regio ns - a hydro pho bic co re  and a hydro philic o uter layer

The hydro pho bic regio ns are attracted to  each o ther and the hydro philic regio ns are attracted to

water in the cyto plasm o r the extracellular �uid

These pro perties allo w the bilayer to  fo rm a barrier

Large mo lecules  canno t pass thro ugh the barrier as the hydro pho bic regio n is tightly packed

and has lo w permeability to  larger mo lecules

Po lar mo lecules  and  io ns canno t pass thro ugh the hydro pho bic tails o f the pho spho lipid

structure

The hydro philic nature o f these mo lecules and io ns means that they will no t interact with

the hydro pho bic fatty acid tails o f the pho spho lipids

The bilayer fo rms an e�ective barrier so  that it is able to  co ntro l which mo lecules pass thro ugh

and o ut o f the cell
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Membrane Proteins

Membrane Proteins

The pho spho lipid bilayer carries o ut the main functio n o f the plasma membrane, pro viding a

barrier to  the mo vement o f so me substances into  and o ut o f the cell

Additio nal functio ns are carried o ut by pro teins  in the membrane

These pro teins are gro uped into  two  catego ries:

Integral

These are partially hydro pho bic, i.e. they are amphipathic

They are embedded in the pho spho lipid bilayer

They can be embedded acro ss  bo th layers  o r just o ne layer

Peripheral

These are hydro philic  pro teins

They are attached to  either the surface o f integral pro teins, o r to  the plasma membrane

via a hydro carbo n chain

They can be inside  o r o utside  the cell

The pro tein co ntent o f membranes can vary depending o n the functio n o f the cell

E.g. membranes o f the mito cho ndria and chlo ro plasts have the highest pro tein co ntent with

their many electro n carriers

Membrane protein functions

Membrane pro teins carry o ut many functio ns: transpo rt, recepto rs, cell adhesio n, cell-to -cell

reco gnitio n and immo biliz ed enz ymes

 Transport

Transpo rt pro teins allo w io ns and po lar mo lecules to  travel acro ss the membrane

There are two  types: 

Channel pro teins

These fo rm ho les, o r po res, thro ugh which mo lecules can travel

Carrier pro teins

Carrier pro teins change shape  to  transpo rt a substance acro ss the membrane, e.g.

pro tein pumps and electro n carriers

Each transpo rt pro tein is speci�c to  a particular io n o r mo lecule

Transpo rt pro teins allo w the cell to  co ntro l which substances enter o r leave

Recept ors

Recepto rs are fo r the binding o f peptide ho rmo nes, e.g. insulin, neuro transmitters o r antibo dies

The binding generates a signal that triggers a series o f reactio ns inside the cell

Immobilised enz ymes
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Immo biliz ed enz ymes are integral pro teins with the active site expo sed o n the surface o f the

membrane

They can be inside o r o utside the cell

Cell adhesion

Cell adhesio n allo ws cells to  attach to  neighbo uring cells within a tissue

Cell-t o-cell recognit ion

Glyco pro teins act as cell markers, o r antigens, fo r cell-to -cell reco gnitio n

E.g. the ABO blo o d gro up antigens are glyco lipids and glyco pro teins that di�er slightly in their

carbo hydrate chains

Plasma membrane prot eins diagram

Membrane proteins have multiple functions
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Exam T ip

As yo u go  thro ugh the bio lo gy co urse yo u will learn speci�c examples o f ho w membrane pro teins

are used; making links between the co ntent here and o ther sectio ns o f the co urse will make it

easier to  learn examples o f membrane pro teins

Membrane Transport

Simple Di�usion

Simple di�usio n is a type o f membrane transpo rt  that invo lves particles passing directly

between the pho spho lipids in the plasma membrane

It can be de�ned as:

T he net mo vement, as a result o f  the rando m mo tio n o f  mo lecules o r io ns, o f  a substance f ro m a

regio n o f  higher co ncentratio n to  a regio n o f  lo wer co ncentratio n

The rando m mo vement is caused by the kinetic energy  o f the mo lecules o r io ns

The mo lecules o r io ns are said to  mo ve do wn a co ncentratio n gradient

If di�usio n takes place fo r a lo ng eno ugh time perio d, mo lecules eventually reach equilibrium,

where they are evenly distributed  o n either side o f a membrane

Examples o f mo lecules that mo ve by simple di�usio n include

Oxygen

Oxygen di�uses into  cells fro m the surro unding capillaries

Respiratio n uses up o xygen, resulting in a lo w co ncentratio n inside cells and so

generating a co ncentratio n gradient

Carbo n dio xide

Carbo n dio xide di�uses o ut o f cells and into  the surro unding capillaries

Respiratio n pro duces carbo n dio xide as a pro duct, resulting in a high co ncentratio n

inside cells and so  generating a co ncentratio n gradient

Simple di�usion diagram
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Simple di�usion involves the movement of molecules directly between the phospholipids of a cell

membrane

The rate  at which a substance di�uses acro ss a membrane depends o n several facto rs:

'Steepness' o f  the co ncentratio n gradient

The greater the di�erence in co ncentratio n acro ss a membrane, the higher the rate o f

di�usio n

Temperature

The higher the temperature the higher the rate o f di�usio n

The mo lecules have mo re kinetic energy at high temperatures, so  rando m mo vement o f

mo lecules is faster

Surf ace area

The greater the surface area the higher the rate o f di�usio n

Pro perties o f  the mo lecules o r io ns 

Large mo lecules  di�use mo re slo wly as they require mo re energy to  mo ve

Uncharged  mo lecules, e.g. o xygen, di�use faster as they mo ve directly acro ss the

pho spho lipid bilayer

No n-po lar mo lecules di�use mo re quickly as they are so luble in the no n-po lar

pho spho lipid bilayer

Altho ugh po lar mo lecules canno t easily pass thro ugh the hydro pho bic part o f the

membrane, smaller po lar mo lecules (e.g. urea) can di�use at lo w rates

Page 7 of 30
For more help visit our website www.exampaperspractice.co.uk



Osmosis

Osmo sis can be de�ned as:

T he di�usio n o f  water mo lecules, f ro m a dilute so lutio n to  a so lutio n with a higher so lute

co ncentratio n, acro ss a partially permeable membrane

In do ing this, water is mo ving do wn its co ncentratio n gradient , and so  o smo sis can be said to  be

a type o f  di�usio n

A dilute so lutio n has a high co ncentratio n o f water mo lecules and a co ncentrated so lutio n

has a lo w co ncentratio n o f water mo lecules

As with facilitated di�usio n, o smo sis o ccurs as the result o f the rando m mo vement o f

mo lecules, so  is technically the net  mo vement o f water

While water can mo ve directly in between the pho spho lipids, channel pro teins called  aquapo rins

allo w water to  pass thro ugh membranes mo re freely

Water is unusual fo r a po lar mo lecule in its ability to  pass directly acro ss cell membranes

Movement  of  wat er molecules diagram

Water molecules can cross partially permeable membranes

Osmo sis can also  be described as the net mo vement o f water mo lecules fro m a regio n o f higher

water po tential to  a regio n o f lo wer water po tential, thro ugh a partially permeable membrane
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Water po tential describes the tendency o f water to  mo ve; this term is used to  avo id

co nfusio n between water co ncentratio n and so lute co ncentratio n o f a so lutio n

Osmosis diagram

Osmosis is the movement of water molecules from a dilute to a concentrated solution across a

partially permeable membrane
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Facilitated Di�usion

So me substances canno t di�use thro ugh the pho spho lipid bilayer o f cell membranes, e.g.:

Large mo lecules

Po lar mo lecules

Io ns

These substances can o nly cro ss the pho spho lipid bilayer with the help o f transpo rt pro teins

This fo rm o f di�usio n is kno wn as f acilitated di�usio n

There are two  types o f pro teins that enable facilitated di�usio n:

Channel pro teins

Carrier pro teins

Transpo rt pro teins are highly speci�c, meaning that they o nly allo w o ne type o f mo lecule o r io n to

pass thro ugh

During facilitated di�usio n the net di�usio n o f mo lecules o r io ns into  o r o ut o f a cell will

o ccur do wn a co ncentratio n gradient

Facilitated di�usio n is a passive  fo rm o f transpo rt; it do es no t require energy

The directio n o f mo vement o f mo lecules thro ugh a transpo rt pro tein depends o n their

relative co ncentratio n o n each side o f the membrane

Channel proteins

Channel pro teins are po res  that allo w the passage o f speci�c substances acro ss a membrane

They allo w charged substances (eg. io ns) to  di�use thro ugh the cell membrane

So me channel pro teins are gated, meaning that part o f the channel pro tein o n the inside surface

o f the membrane can mo ve in o rder to  clo se o r o pen the po re

This allo ws the channel pro tein to co ntro l the exchange o f io ns

Channel prot ein diagram

Channel proteins are membrane pores; some channel proteins can open and close
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Carrier proteins

Unlike channel pro teins, which have a �xed shape, carrier pro teins can switch between two

shapes

The substance to  be transpo rted attaches to  a binding site, causing a shape change in the

carrier pro tein

Initially the binding site o f the carrier pro tein is o pen to  o ne side o f the membrane

When the carrier pro tein switches shape it o pens to  the o ther side o f the membrane

Carrier prot ein diagram

Carrier proteins change shape to carry substances across cell membranes

Exam T ip

Remember that the mo vement o f mo lecules fro m high co ncentratio n to  lo w co ncentratio n is

di�usio n; this mo vement is passive  and requires no  energy

If this mo vement requires the aid o f a pro tein then it is facilitated di�usio n

If it invo lves the mo vement o f water acro ss a partially permeable membrane it is o smo sis.
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Active Transport

Active transpo rt can be de�ned as:

T he mo vement o f  mo lecules and io ns acro ss a cell membrane, f ro m a regio n o f  lo wer

co ncentratio n to  a regio n o f  higher co ncentratio n, using energy f ro m respiratio n

Active transpo rt o ccurs against , o r up, a co ncentratio n gradient

Active transpo rt requires carrier pro teins

Carrier pro teins in active transpo rt are so metimes kno wn as pumps

Altho ugh facilitated di�usio n also  uses carrier pro teins, active transpo rt is di�erent as it

requires energy

Energy is required to  allo w the carrier pro tein to  change shape, allo wing it to  transfer the

mo lecules o r io ns acro ss the cell membrane

The energy required is pro vided by AT P (adeno sine tripho sphate), pro duced during

respiratio n.

The ATP is hydro lysed  to  release energy

Act ive t ransport  diagram

Active transport is the transport of substances across cell membranes from low to high concentration
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Selective Permeability

Facilitated di�usio n and active transpo rt  are mechanisms that allo w cell membranes to  be

selectively permeable

Selective permeability is the ability o f the membrane to  di�erentiate  between di�erent

types o f mo lecules, o nly allo wing so me mo lecules thro ugh while blo cking o thers

Simple di�usio n pro vides less co ntro l fo r cell membranes, as it is dependent o nly o n the siz e

and hydro pho bic o r hydro philic nature o f the mo lecules di�using

Simple di�usio n pro vides no  ability fo r membranes to  be selective with regard to  small, po lar

mo lecules

Small, no n-po lar mo lecules can di�use acro ss the membrane with ease so  this is no t

selective

Simple di�usio n do es allo w fo r selective permeability with regard to  large o r po lar

mo lecules

Large o r po lar mo lecules canno t cro ss the pho spho lipid bilayer witho ut transpo rt

pro teins

Glycolipids & Glycoproteins

Glycoproteins & Glycolipids

Glyco pro teins  are cell membrane pro teins  that have a carbo hydrate  chain attached o n the

extracellular side

Extracellular = o utside cells

Glyco lipids  are lipids  with carbo hydrate chains attached, also  lo cated o n the o uter surface o f

cell membranes

T he function of glycoproteins and glycolipids

The carbo hydrate chain enables them to  act as recepto r mo lecules

This allo ws them to  bind with substances at the cell surface

Recepto r types include:

Signalling recepto rs which bind to  ho rmo nes and neuro transmitters

Recepto rs invo lved in endo cyto sis

Recepto rs invo lved in cell adhesio n and  stabilisatio n

Cell adhesio n allo ws cells to  attach to  each o ther to  fo rm tissues

So me act as cell markers, o r antigens, fo r cell identi�catio n

E.g. this allo ws the immune system to  determine whether o r no t a cell belo ngs in the bo dy, o r

whether it is a patho gen

Glycoprot eins and glycolipids diagram
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Glycoproteins are carbohydrate chains attached to membrane proteins and glycolipids are carbohydrate

chains attached to the lipid element of the cell membrane

The Fluid Mosaic Model: Skills

The Fluid Mosaic Model

Membranes

Membranes fo rm partially permeable barriers  between the cell and its enviro nment, between

cyto plasm and o rganelles and also  within o rganelles

Substances can cro ss membranes by di�usio n, f acilitated di�usio n, o smo sis  and active

transpo rt

Membranes play a ro le in cell signalling by acting as an interf ace  fo r co mmunicatio n between

cells
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Membranes formed from phospholipid bilayers help to compartmentalise di�erent regions within the

cell, as well as forming the cell surface membrane

Fluid mosaic model
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The �uid mo saic mo del o f membranes was �rst o utlined in 1972 by Singer and Nico lso n and it

explains ho w bio lo gical mo lecules are arranged to  fo rm cell membranes

The �uid mo saic mo del also  helps to  explain:

Passive and active mo vement between cells and their surro undings

Cell-to -cell interactio ns

Cell signalling

The �uid mo saic mo del describes cell membranes as ‘�uid’ because:

The pho spho lipids  and pro teins  can mo ve aro und within their o wn layers

The �uid mo saic mo del describes cell membranes as ‘mo saics’ because:

The scattered pattern pro duced by the pro teins  within the pho spho lipid bilayer lo o ks

so mewhat like a mo saic when viewed fro m abo ve

The �uid mo saic mo del o f membranes includes fo ur main co mpo nents:

Pho spho lipids

Cho lestero l

Glyco pro teins and glyco lipids

Integral and peripheral pro teins

T he �uid mosaic model diagram

The distribution of the proteins within the membrane gives a mosaic appearance and the structure of the

proteins determines their position in the membrane
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Exam T ip

Yo u sho uld be able to  draw a two -dimensio nal diagram o f the �uid mo saic mo del o f membrane

structure.

Yo u sho uld sho w and label the fo llo wing:

The pho spho lipid bilayer, making it clear which part is the pho sphate head and which parts

are the hydro carbo n tails

Integral pro teins, e.g. channel/carrier

Peripheral pro teins  that do no t extend into  the hydro pho bic regio n

Glyco pro teins  with a carbo hydrate attached

Cho lestero l, with the OH gro up next to  the pho sphate heads and the rest po sitio ned next to

the tails
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Membrane Fluidity (HL)

Fatty Acid Composition

Pho spho lipids co ntain glycero l, a pho sphate gro up, and two  f atty acid chains

Fatty acids can vary in two  ways:

Length o f the hydro carbo n chain

The fatty acid chain may be saturated  o r unsaturated

Saturated f atty acids

Every carbo n ato m is bo nded to  4 o ther ato ms, meaning that each carbo n in the chain is

linked to  2 hydro gen ato ms

The chain can be said to  be 'saturated' with hydro gens; it co ntains as many hydro gen

ato ms as it po ssibly can

Saturated fatty acids are straight , allo wing the mo lecules to  pack to gether tightly

They therefo re have higher melting po ints, so  their presence in cell membranes allo w

membranes to  maintain stability  at higher temperatures

Unsaturated f atty acids

Co ntain o ne o r mo re do uble bo nds between carbo n ato ms

One do uble bo nd - mo no -unsaturated

Mo re than o ne do uble bo nd = po lyunsaturated

Unsaturated fatty acids have bends, o r kinks, in the chain, meaning that they canno t pack

to gether so  tightly

Unsaturated fatty acids have lo wer melting po ints  so  they allo w membranes to  be �uid and

�exible
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Fatty acids can be saturated (top) or unsaturated (bottom); this a�ects the shape, and therefore the

properties of the fatty acid

Fatty acids & regulating membrane �uidity

Bacteria do  no t regulate their internal temperature, so  their cell membranes are subject to

temperature change

This means that they require mechanisms to  o verco me temperature �uctuatio ns

So me bacteria species pro duce enz ymes called f atty acid desaturases  which increase the

number o f  do uble bo nds  within a fatty acid as part o f the membrane; this helps to  maintain

membrane �uidity, particularly during expo sure to  co lder temperatures

Deep-sea marine o rganisms  have to  co ntend with extreme temperatures

Co rrelatio ns have been fo und between sea temperature and membrane-�uidising lipid

co mpo nents, such as po lyunsaturated fatty acids

Plants, such as Arabidopsis thaliana, have sho wn fatty acid unsaturatio n pathways that appear to

have key ro les in the acclimatisatio n o f membranes to  high temperature
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Cholesterol

Cho lestero l is an impo rtant membrane lipid

Just like pho spho lipid mo lecules, cho lestero l mo lecules have hydro pho bic and hydro philic

regio ns

Their chemical structure allo ws them to  exist within the bilayer o f the membrane

Cho lestero l a�ects the �uidity and permeability o f cell membranes

It maintains membrane �uidity at lo w and high temperatures

It disrupts the clo se-packing o f pho spho lipids, increasing the �exibility o f the

membrane at lo w temperatures

It ho lds the fatty acid tails to gether, pro viding increased membrane stability  at high

temperatures

It acts as a barrier, �tting in the spaces between pho spho lipids

This prevents water-so luble substances fro m di�using acro ss the membrane

Cholest erol st ruct ure diagram

The structure of a cholesterol molecule gives it a hydrophobic region and a hydrophilic region
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Active Transport & Bulk Transport (HL)

Bulk Transport

The pro cesses o f di�usio n, o smo sis and active transpo rt are respo nsible fo r the transpo rt o f

individual mo lecules o r io ns  acro ss cell membranes

Ho wever, the bulk transpo rt o f  larger quantities o f  materials  into  o r o ut o f cells is also  po ssible

Examples o f these larger quantities o f materials that might need to  cro ss the membrane include:

Bulk transpo rt into  cells = endo cyto sis

Bulk transpo rt o ut  o f cells = exo cyto sis

Bulk transpo rt pro cesses require energy and are therefo re fo rms o f active transpo rt

They also  require the fo rmatio n o f vesicles, which is dependent o n the �uidity o f membranes

Vesicles  are small spherical sacs  o f plasma membrane that co ntaining substances fo r

transpo rt, e.g. enz ymes

The fo rmatio n o f vesicles is an active  pro cess and invo lves a small regio n o f the plasma

membrane being pinched o �

Vesicles can also  f use with cell membranes, at which po int they are re-inco rpo rated into  a

larger membrane

In o rder to  fo rm fro m o r fuse with membranes, vesicles need membranes to  �ex and bed, so

�uidity is essential

Endocytosis

Endo cyto sis transpo rts material into  cells

During endo cyto sis the plasma membrane engulf s material, fo rming a small sac aro und it

There are two  fo rms o f endo cyto sis:

Phago cyto sis:

This is the bulk intake o f so lid material by a cell

Cells that specialise in this pro cess are called phago cytes

The vacuo les fo rmed are called phago cytic vacuo les

An example is the engul�ng o f bacteria by phago cytic white blo o d cells

Pino cyto sis:

This is the bulk intake o f liquids

Endocyt osis diagram 
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Phagocytosis is an example of endocytosis

Exocytosis

Exo cyto sis is the pro cess by which materials are remo ved fro m, o r transpo rted  o ut o f , cells

It is the reverse o f  endo cyto sis

The substances to  be released are packaged into  secreto ry vesicles

These vesicles then travel to  the cell surface membrane

Here they f use  with the cell membrane and release their co ntents  o utside the cell

An example is the secretio n o f digestive enz ymes fro m pancreatic cells

Exocyt osis diagram
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Exocytosis involves the fusion of a vesicle with the cell surface membrane

Gated Ion Channels

Specialised io n channels, called gated io n channels, are present in so me cell membranes

These channels o perate in respo nse to  chemical o r electrical stimuli

Nicotinic acetylcholine receptors

Nico tinic acetylcho line recepto rs are an example o f a gated io n channel, mo re speci�cally a

neuro transmitter-gated io n channel

The neuro transmitter acetylcho line can bind to  nico tinic acetylcho line recepto rs which triggers

the io n channel to  o pen allo wing certain io ns, such as calcium (Ca ) o r so dium (Na ), to  pass

thro ugh

The in�ux o f io ns causes the membrane po tential to  change; this can generate an actio n po tential

in neuro nes

Nico tinic acetylcho line recepto rs are fo und speci�cally at the neuro muscular junctio n; the

po int at which nerve cells co nnect to  muscles

Nicot inic acet ylcholine recept or diagram

2+ +
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Nicotinic acetylcholine receptors are an example of a gated ion channel
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Sodium-Potassium Pumps

So dium-po tassium pump  pro teins are integral pro teins  that generate an electro chemical

gradient between the inside and o utside o f a nerve cell

So dium-po tassium pumps are an example o f an exchange transpo rter

The so dium-po tassium pumps  mo ve three so dium io ns o ut  o f the cell and two  po tassium

io ns into  the cell using o ne AT P mo lecule

The pumps are always mo ving the io ns against their co ncentratio n gradient via active

transpo rt

The steps that o ccur during the pumping pro cess are:

�. T hree so dium io ns  fro m the inside  o f the axo n bind  to  the pump

�. AT P attaches  to  the pump  and transf ers  a pho sphate  to  the pump (pho spho rylatio n),

causing it to  change shape and resulting in the pump o pening to  the o utside o f the axo n

�. The three so dium io ns  are released  o ut o f the axo n

�. T wo  po tassium io ns  fro m o utside  the axo n enter and bind  to  their sites

�. The attached pho sphate  is released  altering the shape o f the pump again

�. The change in shape causes the po tassium io ns to  be released inside  the axo n

This pro cess is essential to  the functio n o f nerve cells

The so dium-po tassium pumps transpo rt mo re po sitively charged so dium io ns to  the o utside

o f the cell than po sitively charged po tassium io ns to  the inside; the inside o f the cell is

theref o re negatively charged  in co mpariso n to  the o utside

When nerve cells are stimulated, so dium io n channels o pen and so dium io ns rush in do wn the

electro chemical gradient, reversing the charge  acro ss the membrane

This can lead to  the generatio n o f a nerve impulse

Sodium-pot assium pump diagram
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Sodium-potassium pumps use ATP to transport sodium and potassium ions across cell membranes
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Glucose Cotransporters

Cotransport & indirect active transport

Co -transpo rt is the co upled mo vement o f substances acro ss a cell membrane via a carrier

pro tein

Co upled pro cesses o ccur at the same time  and do  no t o ccur independently o f each o ther

Co transpo rt invo lves a co mbinatio n o f f acilitated di�usio n and  indirect active transpo rt

Indirect active transpo rt uses the energy released by the mo vement o f o ne mo lecule do wn

its co ncentratio n gradient to  mo ve ano ther against  its co ncentratio n gradient

ATP is used to  set up the initial gradient

Sodium-dependent glucose co-transport

A well-kno wn example o f a co -transpo rter pro tein can be fo und o n the cell surface membrane o f

the epithelial cells lining the mammalian ileum

This speci�c so dium-dependent gluco se co -transpo rter pro tein is invo lved in the abso rptio n

o f gluco se into  the blo o d 

�. So dium-po tassium pumps actively transpo rt so dium io ns into  the blo o d, reducing the

co ncentratio n o f  so dium io ns  in the cell

�. So dium io ns mo ve do wn their co ncentratio n gradient  into  the cell via a co transpo rter

pro tein

�. Gluco se is drawn into  the cell alo ng with so dium io ns  via the same co transpo rter pro tein

Gluco se mo ves against its co ncentratio n gradient

�. Gluco se then mo ves do wn its co ncentratio n gradient into  the blo o d

The active part o f the pro cess is the generatio n o f the initial so dium io n gradient; the transpo rt o f

gluco se itself do es no t require energy; this is why the pro cess is described as indirect active

transpo rt

Co-t ransport  in t he small int est ine diagram
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Both facilitated di�usion and active transport occur during co-transport. Glucose molecules can only

enter the epithelial cell when sodium ions are present.

This pro cess also  takes place in the kidney

Reabso rptio n o f  gluco se  back into  the blo o d is under the co ntro l o f so dium-dependent

gluco se co transpo rter pro teins

Gluco se is  co -transpo rted with so dium io ns in the way described abo ve

Exam T ip

It is wo rth being aware that the sequence o f events in co transpo rt are so metimes given in a

di�erent o rder; the o rder abo ve may seem a bit backwards, but it can be helpful to  begin with the

generatio n o f the so dium gradient, as all the o ther steps then �o w lo gically
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Cell Adhesion (HL)

Cell Adhesion

In o rder fo r an o rganism to  be multicellular, its cells need to  adhere, o r stick, to  o ne ano ther to

fo rm tissues

The plasma membrane  is respo nsible fo r cell adhesio n and this can be permanent o r tempo rary

Cell adhesio n mo lecules (CAMs) are required to  carry o ut cell adhesio n

CAMs are a type o f cell surf ace pro tein

They wo rk by binding cells  with o ther cells o r with the extracellular matrix

The extracellular matrix co ntains suppo rting structures, such as co llagen pro teins, and

pro vides suppo rt fo r the cells

Di�erent CAMs are present in di�erent types o f cell-cell junctio n

Examples o f di�erent cell-cell junctio ns include:

Tight junctio ns

Adherens junctio ns

Desmo so mes

Gap junctio ns

Cell adhesion diagram
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Cell adhesion involves the binding of CAMs to other cells or to the extra-cellular matrix

Di�erent types of cell-cell junction contain di�erent CAMs
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