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Cell Organelles

Cell Organelles

Compartmentalised cell structure

Eukaryo tic cells have a mo re co mplex ultrastructure  than pro karyo tic cells

The cyto plasm o f eukaryo tic cells is divided up into  membrane-bo und co mpartments called

o rganelles. These co mpartments are either bo und by a single  o r do uble membrane

Due to  the absence o f a membrane the fo llo wing structures are no t co nsidered o rganelles

Cell wall

Cyto skeleto n

Cyto plasm

Eukaryo tic cells have a number o f co mpartmentalised o rganelles  including:

The nucleus

Vesicles

Ribo so mes

The plasma membrane

The co mpartmentalisatio n o f the cell is advantageo us  as it allo ws:

Enz ymes and substrates to  be lo calised and therefo re available at higher co ncentratio ns

Damaging substances to  be kept separated, e.g. digestive enz ymes are sto red in lyso so mes

so  they do  no t digest the cell

Optimal co nditio ns to  be maintained fo r certain pro cesses e.g. o ptimal pH fo r digestive

enz ymes

The numbers and lo catio n o f o rganelles to  be altered depending o n requirements o f the cell

Eukaryot ic Animal Cell St ruct ure Diagram
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The ultrastructure of an animal cell shows a densely packed cell of compartmentalised organelles

Eukaryot ic Plant  Cell St ruct ure Diagram
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Plant cells have a larger, more regular structure in comparison to animal cells which also contains

compartmentalised organelles

Organelle Adaptations

In co mplex cells o rganelles can beco me specialised  fo r speci�c f unctio ns

These specialised o rganelles have speci�c adaptatio ns  to  help them carry o ut their functio ns

Fo r example, the structure o f  a o rganelle is adapted to  help it carry o ut its f unctio n (this is why

each o rganelle lo o ks very di�erent  fro m each o ther)
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The separatio n o f o rganelles fro m the rest o f the cell, via a membrane (so metimes do uble), is

impo rtant as it allo ws the o rganelle to  carry o ut its o wn chemical reactio ns witho ut interference

fro m the rest o f the cell

NOS: Students should recognise that progress in science often follows
development of new techniques

Study o f the functio n o f individual o rganelles has beco me po ssible fo llo wing the inventio n o f

ultracentrif uges  and metho ds o f using them fo r cell f ractio natio n had been develo ped

In o rder to  study cells at a mo lecular level we need to  be able to  separate o ut each

co mpartment and study them individually in a pro cess called cell fractio natio n

To  do  this a pure sample is needed (co ntaining o nly the speci�c o rganelle being studied)

This pro cess invo lves breaking up a suitable sample o f tissue and then centrif uging the

mixture at di�erent speeds

Cell fractio natio n can be split into  three stages:

Ho mo genisatio n - the cell sample is bro ken up using a ho mo geniser which is a blender-

like machine

Filtratio n - the ho mo genate (co ntaining the ho mo genised cells) is then �ltered thro ugh

a gauz e

Ultracentrif ugatio n - the �ltrate is placed into  a tube and the tube is placed in

a centrif uge

A centrifuge is a machine that separates materials by spinning

This speed can be altered to  separate di�erent co mpo nents o f the cell based o n

their mo lecular weight

Until this was invented, research into  separate o rganelles was limited

Cell Compartmentalisation

Separating The Nucleus & Cytoplasm

The nucleus is o ne o f the key o rganelles that distinguishes eukaryo tic cells fro m pro karyo tic

cells

It allo ws many cell pro cesses to  take place mo re e�ciently than in pro karyo tes

Gene transcriptio n and translatio n are two  pro cess that o ccur in bo th eukaryo tes and

pro karyo tes

In pro karyo tes these pro cesses take place simultaneo usly which allo ws fo r rapid

respo nses to  an enviro nmental stimuli

In eukaryo tes these pro cesses o ccur separately due to  the co mpartmentalisatio n o f

the nucleus

During transcriptio n, mRNA is fo rmed using a template strand o f DNA; the mRNA needs

so me mo di�catio n befo re it can be used fo r translatio n

Mo di�catio n can take place in iso latio n within the nucleus befo re it co mes into  co ntact

with a ribo so me (this is where translatio n o ccurs) unlike in pro karyo tes where the mRNA

immediately meets a ribo so me

This step reduces the chance o f  erro rs o ccurring in the mRNA co de and therefo re in

the resulting pro tein fo llo wing translatio n
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Compartmentalisation In The Cytoplasm

The cyto plasm is no t co nsidered an o rganelle, but it's separatio n f ro m o rganelles  via their

membranes is an advantage fo r the cell

Organisatio n o f the eukaryo tic cell into  discrete membrane-bo und o rganelles allo ws fo r the

separatio n o f  inco mpatible bio chemical pro cesses

This ensures that pathways requiring speci�c enz ymes o r metabo lites  run smo o thly and are no t

at risk fro m interference fro m o ther cell structures o r chemicals

Such reactio ns can co exist within o ne o rganelle by lo calising co n�icting reactio ns, fo r

example in plant cells a type o f enz yme called nitro genase (used fo r nitro gen �xatio n) is

particularly sensitive to  o xygen so  it is po sitio ned in an anaero bic part o f the cyto plasm away

fro m aero bic reactio ns

Lyso so mes require lytic enz ymes which co uld be harmful to  the cell if they were no t

co ntained by the lyso so me membrane

During endo cyto sis a phago cytic vacuo le  fo rms aro und po tentially to xic and harmful

substances, such as bacteria; this keeps the co ntents separate fro m the cyto plasm and rest

o f the cell until a lyso so me can safely digest the material

Endocyt osis and Phagocyt osis Diagram

The formation of a phagocytic vacuole ensures harmful substances, such as bacteria, are kept separate

from the cytoplasm and the rest of the cell
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