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Properties of Carbon

Chemical Properties of Carbon

Carbon forms covalent bonds

A co valent bo nd fo rms when a pair o f electro ns are shared  between two  ato ms

A single co valent bo nd is represented by a sho rt straight line  between the two  ato ms, e.g. H-H

Electro ns are shared between ato ms to  generate stro ng bo nds within co mpo unds

Electrons are shared in a covalent bond

Carbon in biological molecules

Carbo n is present in all o f the fo ur majo r catego ries o f bio lo gical mo lecules; this is why life o n

Earth is o ften described as "carbo n based"

Carbo n is present in:

Carbo hydrates

Lipids

Pro teins

Nucleic acids

Carbo n has f o ur electro ns  in its o uter shell, meaning that each ato m can fo rm f o ur co valent

bo nds

Carbo n can therefo re be a co mpo nent o f large, stable mo lecules
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Carbo n fo rms millio ns o f  di�erent co valently-bo nded co mpo unds, mainly with hydro gen and

o xygen

Carbo n ato ms can arrange themselves to  fo rm a huge variety o f chemical co mpo unds; it can:

Bo nd to  o ther carbo n ato ms, o r o ther ato ms such as hydro gen, nitro gen, o xygen and sulfur

Fo rm mo lecules with lo ng branched chains  such as glyco gen

Fo rm lo ng straight chain mo lecules such as cellulo se

Fo rm mo lecules co ntaining cyclic single rings  such as the pyrimidines (thymine, uracil and

cyto sine)

Fo rm mo lecules with multiple rings, including starches and the purines (adenine and guanine)

Pro duce a tetrahedral structure  which allo ws the fo rmatio n o f varied carbo n co mpo unds

which have di�erent 3−D shapes and hence, di�erent bio lo gical pro perties

Carbo n ato ms can fo rm up to  fo ur single co valent bo nds  o r a co mbinatio n o f do uble and single

bo nds, e.g.

Carbo n dio xide co ntains two  do uble bo nds

Methane co ntains fo ur single co valent bo nds

Covalent  bonding in carbon-cont aining molecules diagram

Carbon atoms can form either single or double bonds in a variety of molecules. Carbon dioxide (left)

contains double bonds, while methane (right) contains single bonds.

Do uble  and triple bo nds  can fo rm with an adjacent carbo n ato m, allo wing unsaturated

co mpo unds to  fo rm

Carbo n ato ms can also  fo rm part o f many di�erent f unctio nal gro ups  that give o rganic

co mpo unds their individual pro perties, e.g.

Hydro xyl gro ups

Carbo xyl gro ups

Amino  gro ups

Pho sphate gro ups
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Funct ional groups diagram

Functional groups include hydroxyl (OH), amino (NH ), carboxyl (COOH), and phosphate (H PO )

groups

NOS: Scienti�c conventions are based on international agreement

The pro fessio nal scienti�c co mmunity is glo bal, meaning that scientists fro m all o ver the wo rld

may wo rk o n the same research, and need to  be able to  co mmunicate clearly  with each o ther 

Scienti�c co nventio ns are thereby agreed upo n and used internatio nally

SI (which stands fo r système internatio nal) unit pre�xes is o ne example

kilo  = 10

centi = 10

2 2 4

3

-2

milli = 10

micro  = 10

nano  = 10

-3

-6

-9
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Macromolecules

Formation of Macromolecules

Carbo n co mpo unds can be large mo lecules made fro m many small, repeating subunits

Mo no mers  are the smaller units fro m which larger mo lecules are made

Po lymers  are mo lecules made fro m a large number o f mo no mers jo ined to gether in a chain

The pro cess by which mo no mers jo in to  fo rm po lymers is po lymerisatio n

Macro mo lecules  are very large mo lecules

They co ntain 1000 o r mo re ato ms and so  have a high mo lecular mass

Po lymers can be macro mo lecules, ho wever, no t all macro mo lecules are po lymers;

po lymers must co nsist o f many repeating subunits

E.g. lipids are no t po lymers, as they do  no t co nsist o f repeating mo no mers

Key biological macromolecules t able

Macro mo lecule Monomer

Carbo hydrates (po lysaccharides) Mo no saccharides

Lipids Fatty acids, glycero l, pho sphate gro ups

Pro teins (po lypeptides) Amino  acids

Nucleic acids Nucleo tides

Formation of macromolecules

Macro mo lecules are fo rmed during co ndensatio n reactio ns

A co ndensatio n reactio n o ccurs when mo lecules co mbine to gether, fo rming co valent

bo nds  and resulting in po lymers  (po lymerisatio n) o r macro mo lecules

Water is remo ved  as part o f the reactio n

Examples of condensation reactions

Po lysaccharides
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Po lysaccharides are fo rmed when two  hydro xyl (OH) gro ups o n di�erent

mo no saccharides interact to  fo rm a stro ng co valent bo nd called a glyco sidic bo nd

Glycosidic bond f ormat ion diagram

Po lypeptides

Po lypeptides are fo rmed by co ndensatio n reactio ns

T wo  amino  acid  mo no mers interact to  fo rm a stro ng co valent bo nd  called a peptide bo nd

Pept ide bond f ormat ion diagram
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Nucleic acids

Separate nucleo tides are jo ined to gether via co ndensatio n reactio ns to  fo rm

a pho spho diester bo nd

These co ndensatio n reactio ns o ccur between the pho sphate gro up o f o ne nucleo tide

and the pento se sugar o f the next nucleo tide

It is called a pho spho diester bo nd because it co nsists o f a pho sphate gro up

and two ester bo nds

Phosphodiest er bond f ormat ion diagram
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Digestion of Polymers

Macro mo lecules o ften need to  be bro ken do wn into  their mo no mers, e.g. this happens in

digestio n

The reactio n that allo ws this to  o ccur is a hydro lysis reactio n

Hydro lysis means ‘lyse’ (to  break) and ‘hydro’ (with water)

In the hydro lysis o f macro mo lecules, co valent bo nds are bro ken when water is added

The -O and -OH fro m the water mo lecule are used to  fo rm the functio nal gro ups o f the

pro ducts

Examples o f hydro lysis reactio ns include:

The hydro lysis o f glyco sidic bo nds in po ly- o r disaccharides to  pro duce mo no saccharides

The hydro lysis o f peptide bo nds in po lypeptides to  pro duce amino  acids

Hydro lysis o f ester bo nds in triglycerides to  pro duce three fatty acids and glycero l

Hydrolysis of  a disaccharide diagram
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Carbohydrates: De�nition, Functions & Examples

Monosaccharides

The mo no mers o f carbo hydrates are mo no saccharides

Two  mo no saccharides can jo in to  fo rm a disaccharide

Many mo no saccharides jo in to  fo rm a po lysaccharide

Mo no saccharides can jo in to gether via co ndensatio n reactio ns

The new chemical bo nd that fo rms between two  mo no saccharides is kno wn as a glyco sidic

bo nd

Mo no saccharides have the general f o rmula C H O

Where 'n' is the number o f carbo n ato ms in the mo lecule

No te that this fo rmula o nly applies to  mo no saccharides

Mo no saccharide pro perties include:

Co lo urless crystalline mo lecules

So luble in water

There are di�erent types o f mo no saccharide fo rmed fro m mo lecules with varying numbers o f

carbo n ato ms, fo r example:

Trio se mo lecules co ntain 3 carbo n ato ms, e.g. glyceraldehyde

Pento se mo lecules co ntain 5 carbo n ato ms, e.g. ribo se

Hexo se  mo lecules co ntain 6 carbo n ato ms, e.g. gluco se

Ribose and glucose st ruct ure diagrams

n 2n n
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Pentose sugars, such as ribose (top), can be recognised by their �ve-point carbon rings and hexose

sugars, such as glucose (bottom) by their six-point carbon rings

Glucose

The mo st well-kno wn carbo hydrate mo no mer is gluco se

Gluco se has the mo lecular fo rmula C H O

Gluco se is the mo st co mmo n mo no saccharide and is o f central impo rtance to  mo st fo rms

o f life

Gluco se is the main substrate used in respiratio n, releasing energy fo r the pro ductio n o f ATP

Gluco se is pro duced during pho to synthesis

Gluco se exists in two  structurally di�erent fo rms, alpha (α) gluco se and beta (β) gluco se, these

structures are kno wn as the iso mers  o f gluco se

This structural variety results in di�erent functio ns between carbo hydrates

This seemingly mino r example o f  iso merism has f ar-reaching co nsequences o n the

functio ns o f the po lymers

Glucose st ruct ure diagrams

6 12 6

Page 10 of 31
For more help visit our website www.exampaperspractice.co.uk



The straight chain structure of glucose can form rings of alpha glucose. Glucose also forms rings of beta

glucose.
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Di�erent po lysaccharides are fo rmed fro m the two  iso mers o f  gluco se

Starch and  glyco gen are made fro m mo lecules o f alpha gluco se

Cellulo se is made fro m mo lecules o f beta gluco se

Properties of glucose

Gluco se has several pro perties that are essential to  its functio n in living o rganisms

Stable structure due to  the presence o f co valent bo nds  which are stro ng and hard to  break

So luble in water due to  its po lar nature

Easily transpo rtable due to  its water so lubility

A so urce o f  chemical energy  when its co valent bo nds are bro ken

Exam T ip

Yo u sho uld be able to  reco gnise ring structures o f hexo se and pento se mo no saccharides, and

use gluco se as an example o f a hexo se mo no saccharide
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Polysaccharides: Energy Storage

T he function of carbohydrates

Carbo hydrates functio n as essential energy sto rage mo lecules and as structural mo lecules

Starch and glyco gen are e�ective sto rage po lysaccharides because they are:

Co mpact

Large quantities can be sto red in a small space

Inso luble

This is essential because so luble mo lecules will disso lve in cell cyto plasm, lo wering the

water po tential and causing water to  mo ve into  cells

If to o  much water enters an animal cell it will burst

Cellulo se  is a structural po lysaccharide because it is:

Stro ng and durable

Inso luble  and slightly elastic

Chemically inert; few o rganisms po ssess enz ymes that can hydro lyse it

Polysaccharide f unct ion diagram

The di�erent structures of starch, glycogen and cellulose allow each polysaccharide to perform di�erent

functions 

St arch

Starch is the sto rage  po lysaccharide o f plants

Starch is sto red as granules in chlo ro plasts
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It is made o f alpha gluco se mo no mers 

Starch is co nstructed fro m two di�erent  po lysaccharides:

Amylo se (10 - 30 %  o f starch)

Unbranched  helix-shaped chain with 1,4 glyco sidic bo nds between α-gluco se

mo lecules

The helix shape enables it to  be mo re co mpact  and thus it is mo re resistant to  digestio n

Amylo pectin (70 - 90 %  o f starch)

Co ntains 1,4 glyco sidic bo nds between α-gluco se  mo lecules as well as 1, 6

glyco sidic bo nds, creating a branched  mo lecule

The branches result in many terminal gluco se mo lecules  that can be easily hydro lysed

fo r use during cellular respiratio n, o r added to  fo r sto rage

Amylose and amylopect in st ruct ure diagrams
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Amylose (top) and amylopectin (bottom); the two polysaccharides that form starch in plant cells

Glycogen

Glyco gen is the sto rage  po lysaccharide o f animals  and f ungi

The mo no mer o f glyco gen is alpha gluco se, jo ined by 1,4 − and 1,6 glyco sidic bo nds

Glyco gen is mo re branched  than amylo pectin, pro viding mo re f ree ends  where gluco se

mo lecules can be remo ved by hydro lysis

This means that glyco gen can be bro ken do wn quickly, supplying the higher metabo lic

needs  o f animal cells
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Liver and muscles  cells co ntain glyco gen as visible granules, enabling high rates o f cellular

respiratio n

Glycogen st ruct ure diagram

Glycogen is a highly branched storage molecule present in animals and fungi

Page 16 of 31
For more help visit our website www.exampaperspractice.co.uk



The Structure of Cellulose

Cellulo se is a structural carbo hydrate fo und in the cell walls o f plants

Mo lecules o f cellulo se are straight and unbranched

Cellulo se is a po lymer o f β-gluco se mo no mers

β-gluco se di�ers very slightly in structure to  α-gluco se; the hydro xyl gro up o n carbo n 1 sits

abo ve the carbo n ring in β-gluco se, whereas it sits belo w the ring in α-gluco se

It means that in o rder to  fo rm a glyco sidic bo nd with a mo lecule o f β-gluco se, every alternate

mo lecule o f β-gluco se in the chain must invert itself , o r �ip upside do wn

Bet a glucose in cellulose diagram

Every other molecule of beta glucose needs to �ip upside down in order for glycosidic bonds to form in

cellulose

The alternating pattern o f the mo no mers in cellulo se allo ws hydro gen bo nding to  o ccur

between strands o f β-gluco se mo no mers, adding strength to  the po lymer

Hydro gen bo nds link several mo lecules o f cellulo se to  fo rm micro �brils

Hydrogen bonding in cellulose diagram

Cellulose molecules are linked by hydrogen bonds
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Cellulose molecules are joined by hydrogen bonds to form micro�brils; this gives cellulose its structural

strength

Cellulose f unct ion diagram
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Polysaccharide st ruct ure summary t able

Feature

Starch
Glycogen Cellulose

Amylo se Amylo pectin

Mo no mer α-gluco se α-gluco se α-gluco se β-gluco se

Branches No

Yes

(appro ximately

every 20

mo no mers)

Yes

(appro ximately

every 10

mo no mers)

No

Helix shape Yes No No No

Glyco sidic

bo nds
1, 4 1, 4 and 1, 6 1, 4 and 1, 6 1, 4

Present in cell

type
Plant Plant Animal Plant
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Role of Glycoproteins

Role of Glycoproteins

Carbo hydrates and po lypeptides can co mbine, via co valent bo nds, to  make structures called

glyco pro teins

These are classed as pro teins

Glyco pro teins, alo ng with ano ther gro up o f mo lecules called glyco lipids, fo rm part o f the

structure o f cell surface membranes

They act as recepto r mo lecules  in pro cesses such as

Cell reco gnitio n and identi�catio n

Recepto rs f o r cell signalling mo lecules such as ho rmo nes and neuro transmitters

Endo cyto sis

Cell adhesio n and stabilisatio n

Glycoproteins and ABO blood types

Glyco pro teins can act as antigens which can identify cells as either "self" o r "no n-self"

Cells that are reco gnised as no n-self will trigger an immune respo nse within the o rganism

A perso n's blo o d type  is determined by the glyco pro tein antigens o n the surface o f their red

blo o d cells

Blo o d type A individuals have type A glyco pro tein antigens

Blo o d type B individuals have type B glyco pro tein antigens

Blo o d type AB individuals have bo th types o f glyco pro tein antigens

Blo o d type O individuals have neither

The presence o f antibo dies within an individual can create an interactio n with the glyco pro teins if

blo o d o f the wro ng type enters their bo dy

E.g. a perso n with Type A antigens o n their red blo o d cells will have antibo dies in their blo o d

against type B antigens

This can cause fatal issues during blo o d transfusio ns if the inco rrect blo o d type is given, as the

antibo dies cause the inco rrect antigens (fro m the transfused blo o d) to  clump to gether,

blo cking blo o d vessels

Blood Types and t heir Ant igens and Ant ibodies Table

Blood type A Blood type B
Blood type

AB
Blood type O

Red blo o d cell

surf ace antigens
Type A Type B Type A & B  No ne

Antibo dies Anti-B Anti-A No ne Anti-B & anti-A

present in plasma

Blo o d gro ups that

may be used f o r

transf usio n

A & O B & O A, B, AB, O O
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Lipids

Lipids: Hydrophobic Properties

Examples o f lipids in living o rganisms are

Fats

Oils

Waxes

Stero ids

Lipid macro mo lecules co ntain carbo n, hydro gen and o xygen ato ms

Basic lipid st ruct ure diagram

Lipid molecules are composed of a glycerol molecule and fatty acid hydrocarbon chains

Lipid solubility

The structure o f lipids a�ects their so lubility

Lipids co ntain hydro carbo n mo lecules which co ntain many no n-po lar co valent bo nds

The no n-po lar nature o f lipid mo lecules means that lipids are inso luble in water o r o ther po lar

so lvents

In living o rganisms, lipid so lubility can be impro ved by co mbining lipid mo lecules with o ther

mo lecules, e.g.

Glyco lipids

Lipo pro teins
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Formation of Triglycerides & Phospholipids

Formation of triglycerides

So me lipids are catego rised as triglycerides

T hree f atty acids jo in to  o ne glycero l mo lecule to  fo rm a triglyceride

Fatty acids co ntain hydro carbo n chains that can be either saturated o r unsaturated

Saturated fatty acids co ntain o nly single carbo n-carbo n bo nds

Unsaturated fatty acids co ntain o ne o r mo re do uble bo nds

Triglycerides are fo rmed by a pro cess kno wn as esteri�catio n

An ester bo nd  fo rms when the hydro xyl (-OH) gro up o f a glycero l mo lecule bo nds with the

carbo xyl gro up (-COOH) o f a fatty acid

The fo rmatio n o f an ester bo nd is a co ndensatio n reactio n

Fo r each ester bo nd fo rmed a water mo lecule is released

Therefo re fo r o ne triglyceride to  fo rm, three water mo lecules are released

Format ion of  a t riglyceride diagram
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A triglyceride forms from a glycerol molecule and three fatty acid molecules by the process of

esteri�cation
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Formation of phospholipids

Pho spho lipids are also  fo rmed fro m glycero l and fatty acids

Unlike triglycerides, pho spho lipids co ntain o nly two  f atty acids bo nded to  a glycero l mo lecule,

as the third has been replaced by a pho sphate io n (PO )

As the pho sphate is po lar, it is so luble in water, o r hydro philic

The fatty acid ‘tails’ are no n-po lar and therefo re inso luble in water, o r hydro pho bic

Pho spho lipids are said to  be amphipathic, meaning that they have bo th hydro pho bic and

hydro philic regio ns

As a result o f having hydro pho bic and hydro philic parts, pho spho lipid mo lecules can fo rm

mo no layers o r bilayers when placed in water

St ruct ure of  a phospholipid diagram

4
3−

Phospholipids are the major components of cell surface membranes. They have fatty acid tails that are

hydrophobic and a phosphate head that is hydrophilic, attached to a glycerol molecule.
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Properties of Triglycerides

Lipids as an energy store

The hydro lysis o f triglycerides releases glycero l and fatty acids, which can fo rm useful respirato ry

substrates

Lipids are energy-dense in co mpariso n to  carbo hydrates due to  their high number o f C-H bo nds

They co ntain 2× mo re energy per gram than mo st carbo hydrates

Lipids are inso luble so  are no t transpo rted aro und the bo dy easily and remain in their sto rage

cells

When lipids are respired a lo t o f  water is pro duced co mpared to  the respiratio n o f

carbo hydrates

This is called metabo lic water and can be used as a dietary water so urce when drinking

water is unavailable

A camel's hump is no t �lled with water, but is a lipid-rich sto rage o rgan that yields

metabo lic water fo r the camel in its dry desert habitat

A bird's egg also  makes use o f lipid-rich yo lk to  pro vide energy and metabo lic water to

the gro wing chick

All these features make lipids ideal f o r lo ng term energy sto rage

Storage of lipids

In animals, lipids are sto red in adipo se tissue

Subcutaneo us fats are sto red belo w the skin

Visceral fats are sto red aro und the majo r internal o rgans

Fat is sto red in adipo se cells, which are specialised to  co ntain large glo bules o f fat

Adipo se cells shrink when the fat is respired to  generate metabo lic energy

Adipo se tissue can be used as a thermal insulato r in animals that live in particularly co ld

enviro nments

Seals and walruses are endo therms and have thick adipo se tissue called blubber which helps

trap heat generated by respiratio n

In many plants, seeds have evo lved to  sto re fats to  pro vide energy fo r a gro wing seedling plant

Olives, sun�o wers, nuts, co co nuts and o ilseed rape are go o d examples o f cro ps who se

o ils are harvested fo r edible o il pro ductio n by humans
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Fatty Acids

Fatty Acids

Bo th triglycerides and pho spho lipids co ntain glycero l with mo lecules kno wn as  f atty acids

attached

These fatty acids have lo ng hydro carbo n ‘tails’

Hydro carbo ns are mo lecules that co ntain hydro gen and carbo n

Fatty acids o ccur in two  fo rms:

Saturated  fatty acids

Unsaturated  fatty acids

Unsaturated fatty acids can be mo no unsaturated  o r po lyunsaturated

Saturated fatty acids

In saturated fatty acids the bo nds between the carbo n ato ms in the hydro carbo n tail are all single

bo nds

The fatty acid is said to  be ‘saturated’ with hydro gen

This means that each carbo n ato m in the hydro carbo n tail (except fo r the �nal carbo n ato m) is

bo nded to  two  hydro gen ato ms

Saturated fatty acids are straight mo lecules, meaning that lipid mo lecules co ntaining them are

able to  pack tightly to gether

This increases their melting po int  and causes them to  be so lid at ro o m temperature

Saturated fatty acids are o ften used as sto rage mo lecules in animals  fo r this reaso n, e.g. the

fats in meat and butter

Sat urat ed f at t y acid diagram

Saturated fatty acids contain only single carbon-carbon bonds
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Unsaturated fatty acids

In unsaturated fatty acids the bo nds between the carbo n ato ms in the hydro carbo n tail are no t all

single bo nds

The fatty acid is said to  be ‘unsaturated’ because the hydro carbo n tail do es no t co ntain the

maximum number o f  hydro gen ato ms  po ssible; each carbo n ato m in a carbo n-carbo n

do uble bo nd can o nly bo nd to  o ne hydro gen ato m instead o f two

These do uble bo nds can cause the hydro carbo n tail o f unsaturated fatty acids to  kink, o r bend,

meaning they are no t as straight as saturated f atty acids

Unsaturated fatty acids canno t pack as tightly to gether as saturated fatty acids, so  fats

co ntaining unsaturated fatty acids are o ften liquids at ro o m temperature

Unsaturated fatty acids co ntain at least o ne carbo n-carbo n do uble bo nd

A fatty acid with o ne C=C do uble bo nd  is kno wn as mo no unsaturated fatty acid

Lipids that co ntain mo no unsaturated fatty acids have a lo wer melting po int than

saturated fatty acids, meaning that they fo rm liquid o ils; so me animals and plants sto re

energy in the fo rm o f o ils

In so me unsaturated fatty acids, there are many  carbo n-carbo n do uble bo nds; these are

kno wn as po lyunsaturated  fatty acids

Lipids co ntaining po lyunsaturated fats also  have a lo w melting po int , so  fo rm o ils that are

used fo r energy sto rage in plants

Mono- & polyunsat urat ed f at t y acid diagrams
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Monounsaturated fatty acids (top) contain only one carbon-carbon double bond, while polyunsaturated

fatty acids (bottom) contain more than one

Exam T ip

Yo u sho uld be able to  reco gnise fro m a diagram whether a fatty acid is  saturated,

mo no unsaturated  o r po lyunsaturated  (lo o k fo r any carbo n-carbo n do uble bo nds)!

Phospholipids

Formation of Phospholipid Bilayers

Pho spho lipids fo rm the basic structure o f the cell membrane

Cell membranes are pho spho lipid bilayers

Membranes are fo rmed when a hydro philic pho sphate head  bo nding with two  hydro pho bic

hydro carbo n (f atty acid) tails

Pho spho lipids have a hydro pho bic and a hydro philic regio n

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

water

The f atty acid tail o f a pho spho lipid is no npo lar, so  is hydro pho bic and therefo re inso luble

in water

Mo lecules with bo th po lar/hydro philic and no n-po lar/hydro pho bic regio ns are said to  be

amphipathic

Page 28 of 31
For more help visit our website www.exampaperspractice.co.uk



Phospholipids contain polar heads and non-polar tails, so are said to be amphipathic

When placed in water, the hydro philic  pho sphate heads o f pho spho lipids o rient themselves

to wards the water and the hydro pho bic  hydro carbo n tails o rient themselves away fro m the

water, causing them to  fo rm a pho spho lipid mo no layer

Phospholipid monolayer diagram

Phospholipids can form monolayers on the surface of water

Phospholipid st ruct ure diagram

Page 29 of 31
For more help visit our website www.exampaperspractice.co.uk



When pho spho lipids are mixed with water, two -layered structures kno wn as pho spho lipid

bilayers  can fo rm; this is the basic structure o f the cell membrane

Phospholipid bilayer diagram

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

and hydrophilic heads face outwards

The amphipathic nature  o f pho spho lipids means that the pho spho lipid bilayer acts as a barrier

to  mo st water-so luble substances

The no n-po lar fatty acid tails prevent po lar mo lecules o r io ns fro m passing between them

acro ss the membrane

This means that water-so luble mo lecules such as sugars, amino  acids and pro teins canno t

leak o ut o f  the cell and unwanted water-so luble mo lecules canno t get in
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Passage Through Phospholipid Bilayers

Small, no npo lar mo lecules, such as O  and CO , are so luble in the lipid bilayer and can therefo re

easily cro ss cell membranes to  be utilised by the cell

They do  no t need pro teins fo r transpo rt and can di�use acro ss quickly

Other larger, no n-po lar mo lecules  can also  enter the cell acro ss the lipid bilayer, e.g. stero id

ho rmo nes

Stero id ho rmo nes co ntain cho lestero l, a type o f lipid

The hydro carbo n regio n o f cho lestero l is no n-po lar, allo wing it to  cro ss lipid bilyars

Cholest erol st ruct ure diagram

Cholesterol has hydrophobic and hydrophilic regions

Oestradio l and testo stero ne are two  examples o f stero id ho rmo nes  fo rmed fro m cho lestero l

They are pro duced by go nadal tissues in the repro ductive o rgans

Due to  their lipid structure they can cro ss the lipid bilayer and can readily travel into  and o ut o f

cells and nuclei

Inside the nucleus these ho rmo nes alter and direct the pro cess o f transcriptio n

2 2
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